INF2167 — R for Data Science

Summer 2026

Instructor: Inessa De Angelis

Email: Inessa.DeAngelis@mail.utoronto.ca

Lectures: Thursdays from 5:10-8:00pm (May to August)

Office hours: Mondays from 12:00-1:00pm on Zoom (starting May 11) or by appointment
Course repository: https://github.com/inessadeangelis/INF2167

Course Description

Data science is a fast-growing field and new tools and techniques are designed everyday to perform data
analysis in quick and robust ways. This course covers the fundamentals of data science using the R
language and environment for statistical computing and graphics. R is currently widely used by
information students and data scientists from various disciplines. The course will teach students how
to do data science in an easy way. It is designed for students from the social sciences and from
non-programming backgrounds. The course focus is not on learning a new programming language but
rather on providing students with skills to approach various research questions that involve analysis of
social sciences data. We will learn skills of data collection, storage, cleaning, transformation,
visualization, and various techniques of data analysis. Most important, we will learn how those skills
are applied in research involving the social world. We will apply those techniques to analyze structured
tabular data, networked data, and unstructured text data through experimenting on real datasets,
including online data. This course will provide students with a new skill highly in demand in the

information and data sciences job markets.

No prerequisite courses are required to enroll in INF2167 and no prior knowledge of R, statistics, or

coding are assumed. All students are welcome.

Course Learning Outcomes
By the end of this course, students will be able to:

1. Be conversant with the main theories of data science pertaining to structured, unstructured,
and networks’ data (demonstrated in the in-class activities, tests, and all final project
components).

2. Apply theories of data science to various datasets from the social sciences and humanities
(demonstrated in the in-class activities, tests, and all final project components).

3. Apply concepts of data science using R to manage, analyze and visualize structured data

(demonstrated in the in-class activities, tests, and all final project components).
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4. Apply concepts of predictive analytics using R (demonstrated in the in-class activities, tests,

and all final project components).

5. Apply concepts of supervised and unsupervised machine learning using R (demonstrated in

the in-class activities and all final project components).

6. Apply concepts of text mining using R to analyze unstructured text data (demonstrated in the

in-class activities, tests, and all final project components).

7. Conduct research involving human centered data science using R and understand the

challenges of such research (demonstrated in the in-class activities, tests, and all final project

components).

Course Objectives

In this course, students will learn to use the statistical programming language, R and its applications in

data science to answer social science research questions. Students will learn several approaches to

working with data, including data collection and cleaning, visualization, descriptive statistics,

regression, and classification. Students will think critically about the socio-political, economic, and

ethical questions underpinning data, learn how to undertake reproducible workflows, and clearly

communicate their results. A final project will bring these components together and allow students to

demonstrate their knowledge and skills.

Relationship between Course Learning Outcomes (CLO) and Program Learning

Outcomes (PLO)
MI CLO1 CLO2 CLO3 CLO4 CLOS CLO6 CLO7
Program | contribut | contribut | contribut | contribute | contribut | contribute [ contribute
Learning | esto es to es to these | stothese | estothese | sto these s to these
Outcome | these these PLOs PLOs PLOs PLOs PLOs
s (PLOs) | PLOs PLOs
PLO1 X X
PLO2 X X
PLO3 X X X X X
PLO 4 X
PLOS X X X X X
PLOG6 X
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Course Assignments and Grading

Course component Weight Due Date

In-class participation and 15% All weeks

activities

In-class tests (x2) 40% (20% each) Week 5 (June 4th) & week 9
(July 16th)

Final project proposal 10% June 18th

Final project in-class 10% Week 12 (August 6th)

presentation

Final project paper 25% Week 12 + 1 week (August
13th)

In-class participation and activities (15%)

Regular attendance and active participation are essential for both your learning and the overall success
of this course. Throughout the lectures, I will occasionally ask questions or prompt you to reflect on
concepts. The second half of most classes will be structured as labs, where we will practice concepts
from the readings and lectures. Students are expected to complete these activities individually or in
small groups. Everyone begins with a default participation grade of 10/15. Actively participating and
submitting the in-class lab assignments throughout the course will raise your grade, while missing
classes and not actively participating will lower it. The in-class lab assignments will be graded on a

pass/no pass basis.

In-class tests (40%)

There will be two in-class, closed-book tests during the semester, designed to assess students’
understanding of the course content. Each test will include a combination of multiple-choice
questions and short written responses. Questions will be based on material covered in the course

readings, weekly lectures, and in-class activities.
The tests are scheduled for Week S (June 4th) and Week 9 (July 16th).

Final project proposal (10%)



Working in your pairs assigned during week 2, you will create a proposal for your final project, which
explores a research question using methods from class. The proposal should include some preliminary
analysis of your dataset. Your proposal should outline your research question(s) and hypotheses, some

relevant literature, your dataset and methods, and exploratory data analysis.

Your proposal should be 3-4 pages long (excluding the title and reference pages). Please submit both
the Quarto (.qmd) file and the compiled PDF via Quercus by June 18th at 11:59pm.

Final project presentation (10%)

In the last week of class (August 6th), each group will present their project. Both group members are
expected to participate in the presentation. You should aim to have results to share by this point, even if
they are preliminary. Each presentation will be approximately 5-8 minutes long and must include
presentation slides. Presentations should generally include: introduction/motivation, data, methods,

findings (or expected findings), and a brief summary.

Final project paper (25%)

Working in your assigned pairs, you will submit a final project paper that presents your analysis of a
research question using the methods covered in this course. This paper builds on your proposal and
should incorporate any feedback received, along with a more complete and refined analysis. Your paper
should include a short abstract, introduction, relevant literature, dataset and methods, results and

findings, and discussion and conclusion.

Papers should be clearly written, well-organized, and include appropriate tables and figures where
necessary. Your paper should be 10-12 pages long (excluding the title and reference pages). Please
submit both the Quarto (.qmd) file and the compiled PDF via Quercus by August 13th at 11:59pm.

Required Texts and Materials

This course will draw on three main books and will be supplemented by other articles and chapters:
Alexander, R. (2023). Telling Stories with Data: With Applications in R. Chapman and Hall/CRC.

Available online: https://tellingstorieswithdata.com/

Gelman, A., Hill, J., & Vehtari, A. (2021). Regression and Other Stories. Cambridge University Press.
Available online: https://users.aalto.fi/~ave/ROS.pdf

Ismay, C., Kim, A. Y., & Valdivia, A. (2025). Statistical Inference via Data Science: A ModernDive into
R and the Tidyverse (2nd ed.). Chapman and Hall/CRC.
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Available online: https://moderndive.com/v2/

You may also find this book useful:

Wickham, H., Cetinkaya-Rundel, M., & Grolemund, G. (2023). R for Data Science: Import, Tidy,
Transform, Visualize, and Model Data (2nd ed.). O’Reilly Media.
Available online: https://r4ds.hadley.nz/

Computing
Throughout the course, we will use R in all examples. In particular, you will learn and be expected to
code in the tidyverse style. All in-class participation activities and final project proposal and paper will

be written using Quarto.

You will need to have R and RStudio installed on your computer:

® Download R here: https://www.r-project.org/

e Download RStudio here: https://posit.co/download/rstudio-desktop/
® Download Quarto here: https://quarto.org/docs/get-started/
°

Make sure you can render a Quarto document (you may need to download tinytex):

https://cran.r-project.org/web/packages/tinytex/index.html

You will also need to have a GitHub account: https://github.com

Course Webpage
This course will use Quercus and GitHub. Quercus will be used to disseminate all course-related
information, announcements, assignments, and grades. It is your responsibility to log on to Quercus

regularly to obtain relevant information. All assignments must be submitted through Quercus. The

class GitHub repository, https://github.com/inessadeangelis/INF2167, will be used for in-class

examples, live coding, and distributing in-class participation activities.

Course Schedule and Readings
Week 1: May 7th — Introduction to the course and R
® Telling Stories, Chapters 1 & Appendix A
® Modern Dive, Chapter 1
e boyd, d., & Crawford, K. (2012). Critical questions for big data: Provocations for a cultural,

technological, and scholarly phenomenon. Information, Communication € Society, 15(5),

662-679. https://doi.org/10.1080/1369118X.2012.678878
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Week 2: May 14th — Reproducible workflows and GitHub
® Telling Stories, Chapters 3 & 4
® De Angelis, I. (2026). Using GitHub Actions for Computational Communication Research.

SocArXiv. ost.io/preprints/socarxiv/ugfén vl

e Optional: R for Data Science, Chapter 6

Week 3: May 21st — Data wrangling and visualization

® Telling Stories, Chapters 5 & 9

® Modern Dive, Chapters 2, 3 & 4

e D’Ignazio, C., & Klein, L. (2020). 3. “On Rational, Scientific, Objective Viewpoints from
Mythical, Imaginary, Impossible Standpoints.” In Data Feminism.
https://data-feminism.mitpress.mit.edu/pub/Sevfe9yd/release/S

e Vanderplas, S., Cook, D., & Hofmann, H. (2020). Testing Statistical Charts: What Makes a
Good Graph? Annual Review of Statistics and Its Application, 7(1), 61-88.

https://doi.org/10.1146/annurev-statistics-031219-041252

Week 4: May 28th — Data sources, collection and sampling

® Telling Stories, Chapters 6 & 10

® Modern Dive, Chapter 7

e D’Ignazio, C., & Klein, L. (2020). 6. “The Numbers Don’t Speak for Themselves.” In Data
Feminism. https://data-feminism.mitpress.mit.edu/pub/czq9dfsS /release/3

Please choose 1 of the following readings:

e Karstens, M., Soules, M. J., & Dietrich, N. (2023). On the replicability of data collection using
online news databases. PS: Political Science €5 Politics, 56(2), 265-272.
https://doi.org/10.1017/51049096522001317

e Katz, L., & Alexander, R. (2023). Digitization of the Australian parliamentary debates,
1998-2022. Scientific Data, 10(1), 567. https://doi.org/10.1038/541597-023-02464-w

e Stephenson, L. B., Harell, A., Rubenson, D., & Loewen, P. J. (2021). Measuring preferences

and behaviours in the 2019 Canadian election study. Canadian Journal of Political Science,

54(1), 118-124. https://doi.org/10.1017/5S0008423920001006

Week 5: June 4th — In-class test 1

Week 6: June 11th - Data sources, exploratory data analysis and descriptive statistics
® Telling Stories, Chapters 7 & 11
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De Angelis, I., & Alexander, R. (2025). What are Canadian Members of Parliament doing on
Bluesky? Canadian Journal of Political Science, 1-22.
https://doi.org/10.1017/S0008423925100619

Freelon, D. (2018). Computational research in the post-API age. Political Communication,
35(4), 665-668, https://doi.org/10.1080/10584609.2018.1477506

Luka, M. E., & Millette, M. (2018). (Re)framing Big Data: Activating Situated Knowledges
and a Feminist Ethics of Care in Social Media Research. Soczal Media + Society, 4(2), 1-10.
https://doi.org/10.1177/2056305118768297

Zimmer, M. (2010). “But the data is already public”: On the ethics of research in Facebook.
Ethics and Information Technology, 12(4), 313-325.
https://doi.org/10.1007/s10676-010-9227-5

June 18th: No class, final project proposal due by 11:59pm on Quercus

June 25th: No class, reading week

Week 7: July 2nd — Modeling 1 — Linear Regression

Modern Dive, Chapters 5 & 6
Regression and Other Stories, Chapters 6,7 & 10

Week 8: July 9th — Modeling 2 — Logistic Regression

Telling Stories, Chapter 13
Regression and Other Stories, Chapter 13
Rheault, L., Rayment, E., & Musulan, A. (2019). Politicians in the line of fire: Incivility and

the treatment of women on social media. Research € Politics, 6(1), 1-7.

https://doi.org/10.1177/2053168018816228.

Week 9: July 16th — In-class test 2

Week 10: July 23rd — Introduction to machine learning

Supervised Machine Learning Case Studies in R, all Chapters (1-4)

https://supervised-ml-course.netlify.app/
Miceli, M., Posada, J., & Yang, T. (2022). Studying Up Machine Learning Data: Why Talk

About Bias When We Mean Power? Proceedings of the ACM on Human-Computer Interaction,
6(GROUP), 1-14. https:( (doi.orgg 10.1145/3492853
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Week 11: July 30th — Course review
® Telling Stories, Chapter 17

Week 12: August 6th — Project presentations and course wrap up

Course Policies

Contacting the Course Instructor

Before emailing your instructor, please:
1. Re-read this syllabus and check the class Quercus page to see if the answer is there,
2. Askyour classmate,

3. Go to office hours (you do not need an appointment to come to the scheduled office hours).

If your question is not answered after consulting these resources, then email your instructor. When
emailing your instructor, please use your utoronto.ca email account and include your full name. Do
not message me on Quercus. Put the course code at the beginning of the subject line (INF2167),
followed by the subject of your email. Maintain professional communication and use appropriate

salutations. You can address me as Inessa.

I will usually respond to emails within 48 hours (excluding evenings and weekends).

Usage of Generative Artificial Intelligence
R code: Students may wish to use generative artificial intelligence (AI) tools such as ChatGPT,
Claude, or Microsoft Copilot to aid in the development and de-bugging of code. If this is the case, the

use of such tools must be explicitly acknowledged and cited in submitted work (see U of T Libraries

Citation Guide for Artificial Intelligence Generative Tools). All relevant prompts and responses should

be included in a text file in your repo and thoroughly commented in your scripts. Failure to do so may

result in penalties. Students are ultimately responsible for all content submitted as part of this course.

Written work: The use of generative Al tools or apps for written assignments in this course,
including the final project proposal and paper is probibited. Representing one's own idea, or
expression of an idea that was Al-generated may be considered an academic offense in this course.
Students may not copy or paraphrase from any generative Al applications, including ChatGPT and

other Al writing and coding assistants, for the purpose of completing written course assignments.
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This course policy is designed to promote your learning and intellectual development and to help you

reach course learning outcomes.

Grading, Re-grading and Appeals

Please consult the Faculty of Information’s resources that will form the basis for grading in the course:

1. Graduate Grading Scale

2. University Assessment and Grading Practices Policy

3. Faculty of Information Graduate Grade Interpretation Guidelines

4. Guidelines on the Use of Incomplete (INC), Standing Deferred (SDF), & Withdrawal (WDR)

If you believe that I have given you an unfair grade or made a mistake, you may request a re-evaluation
by filling out the course notification/accommodations form. To complete a re-grade request, students
must submit 1) the original work and 2) a written explanation identifying in detail why they believe
there is a substantive error in grading. Grading appeals must be submitted after 48 hours and within 72
hours of receiving the graded assignment. It is your responsibility to regularly check Quercus to find
out if your grade has been posted. Please note that a re-evaluation doesn’t guarantee a change in your
grade; it can result in the same or lower grade. Continuing with the remark or the appeal means the
student accepts this condition. Appeals that do not follow the procedure outlined above will not be

considered.

Missing Class and Late Assignments

Students are responsible for monitoring deadlines and requirements. Participation is required during
all class sessions. Late assignments will be penalized 5% per day, including weekends and holidays.
Assignments more than 7 days late will not be accepted or graded. Missed tests will result in a grade of
zero except in the event of a documented illness or emergency. If you have documentation, please fill
out the course notification/accommodations form. All requests for accommodation must be made

before the class/due date.

Academic Integrity and Plagiarism
In keeping with the University of Toronto’s policy, the Faculty of Information adheres to all

stipulations on Academic Integrity and has adopted a zero-tolerance policy on plagiarism as defined in
Section B.1.1.(d) of the University of Toronto Code of Behaviour on Academic Matters.

You should familiarize yourself with the Code and review the material in “Cite it Right”. If you require

turther clarification, consult the resource How Not to Plagiarize. Cite it Right covers relevant parts of

\o
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the University of Toronto’s University of Toronto Code of Behaviour on Academic Matters. It is

expected that all Faculty of Information students complete the Cite it Right module and the online

quiz prior to the second week of classes of their first term.

Academic offenses include (but are not limited to) plagiarism, cheating, copying R code,
communication/extra resources during closed book assessments, submitting the same work twice,
falsifying institutional documents, and purchasing labor for assessments. Sources of R code must be
acknowledged with a proper citation for extensive use and commented immediately next to the code if
a few lines are used. All suspected cases of academic offenses will be taken seriously and dealt with
accordingly. If you have questions or concerns about what constitutes appropriate academic behaviour

or research and citation methods, please email me.

Equity, Harassment and Respectful Behaviour

The University of Toronto is committed to equity, human rights and respect for diversity. All members
of the learning environment in this course should strive to create an atmosphere of mutual respect
where all members of our community can express themselves, engage with each other, and respect one
another’s differences. U of T does not condone discrimination or harassment against any persons or

communities.

All students registered at the University of Toronto are required to conduct themselves in a respectful

manner. The Code of Student Conduct applies and will be enforced regardless of the physical location

where students are undertaking their studies. For more information, see the Code of Student Conduct.

The Equity, Diversity, and Inclusion Unit (EDIU) at the School of Information, in collaboration with
U of T community members, works to promote and encourage an equitable and inclusive work and
classroom environment, free from discrimination and/or harassment based on any of the code
grounds. The EDI Unit is responsible for developing and delivering EDI programs and services, works
with all stakeholders, and provides confidential services. Learn more about the EDI Unit’s work and

resources here.

Statement of Acknowledgement of Traditional Land
“I (we) wish to acknowledge this land on which the University of Toronto operates. For thousands of

years it has been the traditional land of the Huron-Wendat, the Seneca, and the Mississaugas of the
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Credit. Today, this meeting place is still the home to many Indigenous people from across Turtle Island
and we are grateful to have the opportunity to work on this land.”

See also, the Faculty of Information’s Commitment to the Findings and Call for Action of the Truth

and Reconciliation Commission (PDF) that was approved at the Feb. 4, 2016, Faculty Council.

Required Common Syllabus Elements
Students must be familiar with all information related to grading policies, health and wellness,
accessibility services and accommodations, academic integrity, student absence and declaring an

absence in ACORN, and academic dates and deadlines. This information is common to all graduate

courses syllabi and can be found on Required Common Syllabus Elements Grad Courses 2025-2026.
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