THE UNIVERSITY OF CHICAGO PPHA 49901: Data and Programming

HARRIS SCHOOL for Climate and Energy Py
OF PUBLIC POLICY r. Christopher Clapp

Syllabus, Summer 2026

Course Meetings (MTWThE):

Class - 10:00am-11:30am Keller 0021
Lab - 1:00pm-2:00pm Keller 0021
Office Hours - 2:00pm-4:30pm Keller 0021
Teaching Team:

Chris Clapp (he/him) Keller 3039
Daisy Lu (she/her) Keller 0021
Wyatt Hartwig (he/him) Keller 0021

Course Description

In this course, aspiring data analysts, researchers, programmers, and policymakers will study rigorous data and
programming using Python. As one of the most utilized (3rd) and most desired (1st) programming languages in
the world, Python is an excellent choice for a new data analyst to focus on! Python emphasizes a clear syntax,
making code easy to learn and easy to read, while remaining both powerful and flexible. This makes it an
ideal platform on which to learn the basics of data analysis in a way that applies to any programming language.
While proprietary platforms such as Stata and SAS continue to play an important role in public policy research,
newer open-source languages like Python and R have grown rapidly in usage. A good analyst in these fields
must be able to adapt by changing tools (languages) as called for by the project.

Generations of researchers and practitioners have grown up in a computing environment dominated by this
small number of proprietary computing platforms while relying on ad hoc coding skills acquired through trial
and error. This imposes real costs, including the inability to collaborate with analysts using other platforms,
difficulty picking up new skills, trouble finding needed functions that only exist in a different language, and
worst of all, mistakes that taint results while hiding in sloppy code and bad practices.

This programming and data course is geared toward climate and energy policy students and assumes
either no or minimal past programming experience. While the course covers basic programming and data
analysis, the focus wherever possible will be on applications to real-world data and research. It is designed to
continue seamlessly into Data Analytics and Visualization for Climate and Energy Policy and the rest of the
Master of Science in Climate and Energy Policy (MSCEP) statistics sequence (Data and Statistics for Climate
and Energy Impact Analysis; Climate and Energy Policy Evaluation).

Course Philosophy

At Harris, we believe that the only way to learn good coding skills for data analysis is to get lots of practice
writing actual code. This is an intensive class that will require a heavy daily workload. This class is designed
for students who are invested in quantitative public policy and want to be far more prepared than the average
graduate for professional roles in quantitative work.
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Modes of Engagement

Instruction for this class will have five primary elements:

* New content will be introduced in asynchronous lectures posted to Canvas.

* Class meetings will be used as live labs, in which we delve deeper into the content introduced in the
lectures, and work through examples in groups.

Daily TA lab sessions for additional guidance, review & support.
* Daily office hours where students can get one-on-one help with questions.

* An optional discussion board for questions and discussions outside of office hours and class.

Learning Objectives: What’s My Incentive for Taking This Course?

Technical goals:

* Learn to write basic Python and understand its syntax.
* Apply the tools of data analysis in Python.
* Gain a deeper understanding of how Python works “under the hood.”

* Practice exploring and analyzing real-world, energy and environment data using Python.

Non-technical goals:

* Practice good programming and data-management principles that are relevant to working in other lan-
guages, such as R, Stata, or SAS, and how to make informed choices between them and Python.

* Understand how good programming practices and coding style relate to collaboration and reproducible
data analysis.

* Build a foundation that will improve your ability to quickly look up and properly utilize programming
information from online sources, as well as to properly and safely integrate artificial intelligence (Al)
into your work.

» Ultimately, the class will teach you how to think like a coder and reason through data tasks with messy,
real-world data.

* Give you the skills to impact climate and energy policy!

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:

Attendance 10%
Skills Problem Sets 20%
Peer Code Reviews 10%
Applied Problem Sets 45%
Quiz 15%



Attendance As per Harris policy (https://harris.uchicago.edu/student-life/dean-of-students-office/policies),
regular in-person class attendance is required of all Harris students. It is also necessary (but not sufficient)
to do well in the class. I will take attendance in each class, and only on-time, in-person attendance for the full
class period counts towards your attendance grade. Please be sure to display your name tent in every class to
facilitate the taking of attendance. Your attendance grade will be calculated as the percent of the total classes
that you attend, but you are allowed two “free” absences before your grade is affected.! Per the Harris policy, I
will notify the Dean of Students about students who are chronically absent.

Skills Problem Sets (SPS) Classes (Monday - Thursday) will have a problem set focusing on programming
skills. These assignments are collaborative, will be worked on in class, and will directly set you up for success
on subsquent assignments. You must write your own code and your own solutions. Please be sure to include
the names of those you collaborate with on your submission. They are graded on completion.

Peer Code Reviews (PCR) Code reviews are common in industry. To give you practice conducting them,
you and your classmates will swap and discuss each other’s SPS code in TA lab sessions on Wednesdays and
Fridays. In addition to receiving feedback on your code, these reviews will provide exposure to different coding
approaches. Since there are often multiple valid ways to accomplish something with code, this is a great way
to learn! Grading will be done via peer assessment.

Applied Problem Sets (APS) There will be three longer, take-home problem sets focusing on applying class
material to understand and solve policy-relevant questions. You must work independently on these questions
and may not share code with anyone else or view anyone’s code. This means you must write your own code
and your own solutions. They are graded on content.

Quiz We will have a short quiz during the TA lab session covering material from the previously submitted
APS on Monday of the third week of class. This in-person quiz will be designed to assess your understanding
of the material from the take-home APS in a closed-book setting independent of help from classmates or any
Artificial Intelligence (Al) tools. We at Harris have observed that students are often overconfident about their
level of understanding when using Al tools relative to working without them, so you should optimize your
approach to the assignments and preparation for the quiz accordingly. Only issues of sufficient magnitude that
warrant involving the Academic and Student Affairs team in the discussion can qualify for a makeup quiz.

Grades

This class requires a 60% or above to pass and is not curved. All passing letter grades will be determined based
on the following intervals used in the Data Science Specialization sequence:

A [95% — 102%] ‘ A- [90% —95%) ‘ B+ [85% —90%) ‘ B [80% —85%) ‘ B- [60% — 80%)
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.

IPlease note that you do not need to notify us of short-term absences, and I cannot adjust the attendance policy on a case-by-case
basis by excusing absences. I understand that students sometimes have legitimate reasons for being unable to attend class (e.g., illness),
so you can miss class twice before it affects your grade. Only long-term issues of sufficient magnitude that warrant involving the
Academic and Student Affairs team in the discussion can qualify for an exception to this policy.
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Course Policies

Assignments must be turned on Canvas via Gradescope, a process we will cover in week one. General feedback
according to an assignment-specific rubric will be provided through Gradescope approximately one week after
the due date. Assignments turned in any other way will not be accepted. Regrade requests must be submitted
via Gradescope. We will explain this process after the first assignment is graded.

SPS are due at 11:45pm on Tuesday and Thursday each week, and APSes are due on Sundays at 11:45pm. The
SPS late submission deadline is 12:00pm the day following the due date, and the APS late submission deadline
is 11:45pm on the following Monday. Late submissions will incur a penalty, but every student has three late
tokens available to use on SPSes and one late token to use on the APSes.

* Late tokens do not require an excuse to be given.

» SPS and APS late tokens allow you to turn in an assignment by the corresponding late submission dead-
line without penalty.

* Once you use all your tokens, late submissions will incur a five point deduction for SPSes and a ten point
deduction for APSes.

* No assignments will be accepted beyond the late submission deadlines. Only issues of sufficient magni-
tude that warrant involving the Academic and Student Affairs team in the discussion can qualify for an
exception to this policy.

Email is inefficient. If you have a question about the class or the material, others probably do too! Questions and
answers (knowledge) are public goods, so post your question to the discussion board, and feel free to answer
questions your classmates ask. The TAs and I will monitor and respond as well.

Any and all results of in-class and/or out-of-class assignments and examinations are data sources that may be
used in published research. All such use will always be anonymous, so the use of your data in any potential
studies does not involve any risk to you beyond that of everyday life. The use of your data in a potential research
study may not benefit you personally, but we may learn new things that could help others. By continuing in the
class, you agree to allow your data to be used for potential future research projects. Participation is voluntary.
To withdraw, simply email the professor indicating your desire to opt out. Withdrawing from potential research
will involve no (class-related or other) penalty or loss of benefits to which you might otherwise be entitled.

Academic Integrity

I take the Harris Academic Honesty and Plagiarism Policies (https://harris.uchicago.edu/student-life/dean-of-
students-office/policies) very seriously. All students suspected of academic dishonesty will be reported to the
Harris Dean of Students for investigation and adjudication. The disciplinary process can result in sanctions up
to and including failing the class, suspension, or expulsion from the University. In addition, if in my judgment,
the preponderance of the evidence indicates that a student has committed an honor violation on an assignment,
at a minimum that student will receive an immediate grade of zero for that assignment and cannot earn a grade
higher than a B- in the course, regardless of their performance on other assignments. This is regardless of the
outcome of the disciplinary process. I trust every student in this course to fully comply with all of the provisions
of UChicago and Harris’ integrity policies. Here are specific expectations:

The overarching principle is that all code you turn in must be your own. For SPS, you may look at each
other’s code and collaborate directly, though you must still turn in only your own work. On APSes, you may
not share or look at each other’s code. On the quiz, you may not consult any outside sources (human, paper,
digital, or otherwise). You may not use any material from students who previously took the class.
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How you can collaborate and get help

¢ With classmates or on the discussion board

Share output (e.g. plots or error messages)

Discuss concepts, pseudo-code, and theory (e.g. using a whiteboard)

On the discussion board, you may post a reproducible example of a bug

In class, TA sessions, or office hours
* Search for help online (e.g. StackOverflow, ChatGPT)

— You may not copy verbatim - find inspiration and then write your own version

Attribution for help

* Work with your classmates

— Cite the individuals you collaborate directly with by including their names in the comments at the
top of your assignment

¢ Online sources

— Cite all code you use with a URL, even a one-line snippet

— For Al tools, provide the initial query string you used and an explanation of how you used the Al
tool’s response in writing your own response

If you are unsure of whether a specific action is consistent with this policy, ask. By taking this class you are
agreeing to these policies.

Materials
Data Analysis and Statistical Software

We will use Python software in this class, and you are required to code all assignments in Python. Python is free
and open-source software that can be installed on all operating systems. We will use the free and open-source
VS Code integrated development environment (IDE). Installation and setup instructions will be provided in
class.




Textbooks

While not required, we will primarily follow Python for Data Analysis, 3rd Edition by Wes McKinney (https://wesmckinney.co
in this class, with some material also drawn from R for Data Science, 2nd Edition by Hadley Wickham, Mine
Cetinkaya-Rundel & Garrett Grolemund (https://r4ds.hadley.nz/), and Introduction to Python for Geographic

Data Analysis by Henrikki Tenkanen, Vuokko Heiknheimo & David Whipp (https://pythongis.org/). All three

are available online for free, and the first two can be ordered in print if desired.

Americans With Disabilities Act

Students with disabilities needing an academic accommodation should contact UChicago’s Student Disability
Services (SDS). Please see their webpage for contact information (https://disabilities.uchicago.edu). If SDS
determines a disability accommodation is appropriate, you should inform the Harris Dean of Students office by
the end of the first week of class. The Harris Dean of Students office will work with the student and instructor
to coordinate the implementation of the student’s accommodations. Harris students are not required to submit
their accommodations letter to the instructor, but please feel free to come talk to me if you are comfortable
doing so. I’'m happy to support your learning however I can.

Mental Health Services

Students differ in how much they know about mental health services. Your use of UChicago’s Student Health
and Counseling Services (SHCS) is free, confidential, and not linked to your academic file. If you find yourself
suffering in silence, please do not hesitate to make use of the services provided by SHCS. Please see SHCS’
mental health webpage for services and contact information (https://wellness.uchicago.edu/mental-health/).
And if you are having serious mental, physical, or other problems, immediately contact the urgent medical
care line at (773) 702-3625 (available 24 hours a day, 7 days a week).

Diversity and Inclusion

UChicago is committed to diversity and rigorous inquiry that arises from multiple perspectives, and Harris
encourages thought-provoking discourse that involves not only speaking freely about all issues but also listening
carefully and respectfully to the views of others. I concur with this commitment and view the diversity that
students bring to my class as a valuable resource and a benefit to learning. I expect to maintain a productive
learning environment based on open communication, mutual respect, and non-discrimination. I strive to present
materials in a way that is respectful of diverse student backgrounds. As there can always be a gap between intent
and execution, suggestions for promoting a positive and open environment are welcomed. Please feel free to
correct me on your preferred name and gender pronouns if necessary.

Responsible Employees (Title IX)

All University of Chicago faculty and TAs are classified as “Responsible Employees.” As such, they are required
to report any discussions of sexual misconduct, dating violence, domestic violence or stalking to the Title IX
Coordinator for the University. This includes the identities of the student making the complaint and alleged
perpetrator. You will receive an email once a report is filed, but you are not obligated to meet with anyone or
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engage in the process. Alternatively, there are “Confidential Resource” employees at the University who do not
have an obligation to share identifying information. For more information, including phone numbers, see the
UChicago UMatter website (https://umatter.uchicago.edu/find-support/).

Syllabus Change Policy

Except for changes that substantially affect implementation of the evaluation (grading) 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
0 - Orientation 07/07/26  Tues Introduction Python Install & Setup
07/13/26 Mon  Syntax & Data Types Conditionals
07/14/26  Tues Loops Comprehensions SPS
1 - Python Basics 07/15/26 Wed Functions Style (PEPS) PCR
07/16/26  Thur More Functions Name Spaces SPS
07/17/26  Fri [SPS Catchup / Start APS]  Classes;” File 10 & CSVs®* PCR
07/19/26  Sun APS
07/20/26 Mon DataFrames Reading CSVs & Dates
07/21/26  Tues Applying Operations Subsetting by Conditionals SPS
2 - Data Analysis Tools 07/22/26  Wed Intro to MatPlotLib MatPlotLib Examples
07/23/26  Thur  Groupby Window Functions SPS
07/24/26  Fri [SPS Catchup / Start APS] PCR
07/26/26  Sun APS
07/27/26 Mon Reshape Quiz
07/28/26 Tues Merge SPS
3 - Practice & Geopatial 07/29/26  Wed  Spatial Data GeoPandas PCR
07/30/26  Thur Choropleth Maps Coordinate Ref. Sys. SPS
07/31/26  Fri [SPS Catchup / Start APS] PCR
08/02/26  Sun APS

ZClasses are a bonus lecture. You will not be required to complete any explicit assignments on the lecture material, but Classes are
foundational to how everything in Python works under the hood.
3You will not be asked to complete assignments on File IO & CSV Files on Friday, but you will use the technique starting in the

second week.
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Week - Broad Topic

Lab (TA Session) Schedule

Date

Day

Topic

0 - Orientation

1 - Python Basics

2 - Data Analysis Tools

3 - Practice & Geopatial

07/07/26

07/13/26
07/14/26
07/15/26
07/16/26
07/17/26

07/20/26
07/21/26
07/22/26
07/23/26
07/24/26

07/27/26
07/28/26
07/29/26
07/30/26
07/31/26

Tues

Mon
Tues
Wed
Thur
Fri

Mon
Tues
Wed
Thur
Fri

Mon
Tues
Wed
Thur
Fri

Python Scripts, Quarto, & Jupyter Notebooks
Git & Code Review Overview

Peer Code Review (PCR)

Terminology Review & Function Examples
PCR

[Extra office hours; start on next SPS]

[Aspen Ideas Conference!]

Keller Solar Data (KSD) Plotting Examples

KSD GroubBy/Window Function Plotting Examples
PCR

Quiz

BLS Data Example

PCR

Toxic Release Inventory & Census Data Example
PCR




