PPHA 49902: Data Analytics and Visualization

THE UNIVERSITY OF CHICAGO for Climate and Energy Policy
¢’y HARRIS SCHOOL Jinge Li
OF PUBLIC POLICY
Syllabus, Summer 2026

Course Meetings (MTWThF):
Class - 10:00am-11:30am Keller 2112
Lab - 1:00pm-2:00pm Keller 2112
Office Hours - 11:30am-1:00pm TBD
Teaching Team:
Jinge Li (she/her) jingeli@uchicago.edu TBD
Daisy Lu (she/her) daisylu@uchicago.edu TBD
Richard Chen (he/him) richardchen @uchicago.edu TBD

Course Description

This course is the follow-on to PPHA 49901: Data and Programming for Climate and Energy Policy. Students
arrive with a working foundation in Python, pandas, plotting, Quarto, and spatial data. We will spend one open-
ing meeting reviewing that workflow and then move quickly into the distinctive work of this course: choosing,
building, revising, and defending data visualizations for climate and energy policy questions.

The course emphasizes visualization as a form of analysis rather than decoration. Students will learn how
graphical marks, encodings, aggregation, scales, annotations, maps, and multi-panel designs shape what an
audience can see and what claims an analyst can responsibly make. Examples and assignments will use real
climate, energy, environment, and public policy data.

The class is intentionally intensive. It is designed for students who want to use data in policy work and need
to produce figures that are technically reproducible, visually honest, and persuasive to nontechnical audiences.
The main individual assignment asks students to turn exploratory work into a short visualization memo. The
final assignment is a group presentation built around a concise policy-relevant visual story.

Course Philosophy
At Harris, we believe that good visualization judgment comes from practice: looking closely at data, trying
multiple encodings, comparing alternatives, and revising toward a clearer argument. Accordingly, this course

combines short lectures with hands-on coding sessions in both class meetings and TA labs, emphasizing learn-
ing by doing.

Modes of Engagement

Instruction in this course will have five primary elements:

* New content and brief preparation notes will be posted to Canvas before class.
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Class meetings will combine lectures with live working sessions, including concept introductions, exam-
ples, and guided practice.

Daily TA labs will give students time to begin assignments, ask questions, and receive feedback while
the material is still fresh.

* Daily office hours and the optional discussion board will support individual questions outside of class.

* Students should bring a laptop each day with the Python environment used in PPHA 49901 ready to use.

Learning Objectives:

Technical goals:

» Use Python visualization tools to create reproducible figures.

» Diagnose common visualization problems: misleading scales, overplotting, redundant encodings, miss-
ing labels, and inaccessible color choices.

* Create distribution, comparison, relationship, time-series, spatial, and multi-panel graphics from real
climate and energy data.

Non-technical goals:

Understand what a good figure should reveal, what it may hide, and what claims it can support.

* Practice moving from exploratory analysis to explanatory graphics for policy audiences.

Give and receive constructive peer critique on visual evidence, communication choices, and collaborative

work.

* Prepare a short policy-facing visual presentation that is clear, insightful, and reproducible.

Evaluation

Your final grade in this course will be related to performance in several areas. The weight placed on each
component will be as follows:

Component Weight
Attendance and Participation 10%
Applied Visualization Homework 40%
Peer Critique and Revision Memos 5%
Group Project Proposal 10%
Final Group Presentation 15%
Final Group Project 20%




Attendance and participation. Regular in-person attendance is required under Harris policy and is neces-
sary for success in an intensive daily course. Students should review the Harris Dean of Students policies here:
https://harris.uchicago.edu/student-life/dean-of-students—office/policies.
Attendance is calculated as the percent of class meetings attended, with two free absences before the attendance
grade is affected. Students are expected to participate actively in discussion, critique, coding practice, and lab
work.

Applied visualization homework. Applied homework assignments will ask students to practice the main
visualization and data-analysis skills introduced in class. These assignments may include exploratory analysis,
figure design, revision of existing graphics, interpretation of visual evidence, and short written explanations of
design choices. They are intended to help students build the technical and judgment-based skills needed for the
final project.

Peer critique and revision memos. Students will critique classmates’ figures and submit short revision memos
explaining what changed, why it changed, and what tradeoffs remain. Good visualization work is iterative, and
these assignments make the process of critique and revision visible.

Group project proposal. Each group will submit a short proposal for the final project. The proposal should
identify the policy question, dataset, intended audience, preliminary visualization strategy, and division of
responsibilities within the group. The proposal is meant to ensure that each group has a feasible and focused
project before moving to the final stage.

Final group presentation. The final class meeting is reserved for group presentations. Each group will present
a short visual story for a policy audience, with clear figures, a coherent policy message, and an explanation of
the design choices behind the presentation.

Final group project. The final group project will include the polished visual analysis, reproducible code, and
any written materials needed to explain the policy question, data, methods, findings, and visualization choices.
The project should demonstrate both technical competence and clear policy communication.

Grades

This class requires a 60% or above to pass and is not curved. Per Harris policy, it is not possible to take
this or other required classes in the MSCEP sequence for a Pass/Fail (P/F) grade. Withdrawal and Incomplete
grade requests will be handled in accordance with University and Harris policy. Passing letter grades will be
determined according to the following intervals:

A [95%-100%] A-[90%-95%] B+ [85%-90%] B [80%-85%] B-[60%-80%]

Course Policies

Assignments must be submitted on Canvas or Gradescope as directed for each assignment. General feedback
will be provided through the relevant platform. Assignments submitted by email will not be accepted unless
the teaching team explicitly requests email submission.

Each student has one late tokens the homework. A late token allows submission by the late deadline without
penalty. Once tokens are used, late daily exercises lose five points and the applied memo loses ten points. No
assignment will be accepted more than 24 hours after its deadline without involvement from Academic and
Student Affairs.

Email is inefficient for questions about class material. If your question would be useful to others, post it on
the Canvas discussion board. Use email for private matters, accommodations, or situations that should not be
discussed publicly.
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Academic Integrity and Collaboration

I take the Harris Academic Honesty and Plagiarism Policies very seriously. Students suspected of academic
dishonesty will be reported to the Harris Dean of Students for investigation and adjudication. A serious honor
violation can result in a zero on the assignment, a cap on the course grade, failure of the course, suspension, or
expulsion.

The central rule is that all work you submit must represent your own understanding and your own contribu-
tion. You may discuss concepts, pseudo-code, error messages, chart alternatives, and design tradeoffs with
classmates. You may not copy another student’s code, figures, memo text, or presentation language.

For individual assignments, you may receive help from classmates, TAs, the instructor, online documentation,
and Al tools, but you must write your own code, create your own figures, and explain your own choices.
Cite classmates, online sources, code snippets, and Al assistance in the comments or attribution section of the
assignment.

Al Policy

Al tools may be used as assistants for debugging, syntax reminders, alternative chart drafts, and explanation of
unfamiliar error messages. They may not be used as a substitute for your own judgment about what a figure
means, whether a claim is supported, or what should be presented to a policy audience.

When you use Al on submitted work, include the tool name, the initial query or a brief summary of the query,
and a sentence explaining how you used the response. You are responsible for verifying every line of code,
every figure, and every interpretation you submit. We will not spend class time setting up Al tools.

Materials

Software We will use the Python environment, VS Code, Quarto, and submission workflow introduced in
PPHA 49901. Students should be able to run notebooks or Quarto files and submit reproducible work from the
first week.

Texts and references Required readings will be posted on Canvas. We will draw from Better Data Visual-
izations by Jonathan Schwabish, Python for Data Analysis by Wes McKinney, and Introduction to Python for
Geographic Data Analysis by Henrikki Tenkanen, Vuokko Heikinheimo, and David Whipp. Most references
are available online.

Americans With Disabilities Act

Students with disabilities needing an academic accommodation should contact UChicago’s Student Disability
Services (SDS)athttps://disabilities.uchicago.edu. If SDS determines that an accommodation
is appropriate, students should inform the Harris Dean of Students office by the end of the first week of class.
Harris students are not required to submit their accommodations letter directly to the instructor, but students are
welcome to speak with me if they are comfortable doing so.

Mental Health Services

Student Health and Counseling Services (SHCS) is free, confidential, and not linked to your academic file.
Please see https://wellness.uchicago.edu/mental-health/ for services and contact informa-
tion.
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Diversity and Inclusion

UChicago is committed to diversity and rigorous inquiry that arises from multiple perspectives, and Harris
encourages discourse that involves speaking freely while listening carefully and respectfully to the views of
others. I expect a productive learning environment based on open communication, mutual respect, and non-
discrimination. Please feel free to correct me on your preferred name and pronouns if necessary.

Responsible Employees (Title IX)
All University of Chicago faculty and TAs are classified as Responsible Employees and are required to re-
port discussions of sexual misconduct, dating violence, domestic violence, or stalking to the Title IX Co-

ordinator. For confidential resources and more information, see https://umatter.uchicago.edu/
find-support/.

Syllabus Change Policy

Except for changes that substantially affect implementation of the evaluation statement, this syllabus is a guide
for the course and is subject to change with advance notice.

Tentative Course Outline

The daily coverage might change as it depends on the progress of the class.

Tentative Course Schedule

Week - Broad Topic  Date Day Topicl Topic 2 Lab Due
1 - Visualization Foun- 09/08 Tue  Bridge from PPHA 49901 Why visualize and Altair Environment check and
dations workflow first chart
09/09 Wed  Why visualize? Anscombe’s Quartet and pat- Reproduce and interpret
tern detection examples
09/10 Thu  Grammar of graphics Data, marks, encodings, and Encoding critique
Chart objects
09/11 Fri Data types and encodings Nominal, ordinal, quantitative, Chart choice clinic
temporal
2 - Marks and Explo- 09/14 Mon  Graphical marks Points, ticks, bars, lines, and Marks practice
ration area marks
09/15 Tue  Labels and visual chan- Axes, scales, color, and leg- Clean up a graph
nels ends
09/16 Wed Data transformation Aggregate, calculate, window, Transformation drills
sorting
09/17 Thu  Exploring variation Distributions and comparisons Figure draft workshop
09/18 Fri Exploring covariationI =~ Categorical-continuous  and Peer critique and revi-
categorical-categorical sion
3 - Policy Communica- 09/21 Mon  Exploring covariation II  Continuous-continuous, bin- Relationship plots
tion and Spatial Meth- scatter, overplotting
ods
09/22 Tue  Multiple views Layering, multiple marks, Multi-panel practice
small multiples
09/23 Wed  Spatial data I GeoDataFrames, CRS, basic Spatial data check
visualization
09/24 Thu  Spatial data I Production of quality maps Group presentation
and visual stories Preparation
09/25 Fri Group presentations Final visual policy stories Presentation feedback
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