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COURSE DESCRIPTION

This course provides an introduction to statistical programming and its applications for the social sciences. It
consists of two parts: a tutorial in R, which teaches the basics of statistical programming, and a project-
oriented component, which provides students with the opportunity to apply their skills in a short research
project of their choosing.

Emphasis will be placed on learning best-practices for coding, understanding how to choose the appropriate
tool for a given task, and on developing the problem-solving skills necessary for conducting empirical
research in the social sciences.

The course is designed for students with a basic knowledge of descriptive and inferential statistics and
minimal or no experience in programming. Topics include data structures and types, data cleaning,
descriptive analysis, regression analysis, data visualization, textual analysis, web-scraping, and a brief
introduction to machine learning (time-permitting).

Type of course
Methodology workshop
Language

English

Required course materials

A laptop capable of running R and R Studio is required and must be brought to each class session.
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R and R Studio are free, open-source software and nearly all laptops are capable of running them in some
version. This means that you should not have to buy anything to complete the course requirements.

If you are, for some reason, unable to run R or R Studio on your laptop, you may be able to complete the
course using an internet browser and an account with Posit Cloud (formerly R Cloud). A free account can be
created at https://posit.cloud/. | have not tested this option extensively and so if you find that the free Cloud
account is not sufficient for the course, you may need to pay $5 (USD) per month for a Student account.

| will be using a Windows operating system throughout the course, but R and R Studio are also compatible
with macOS and Linux operating systems and there will only be minor differences in how we interact with file
systems.

ACADEMIC EXPECTATIONS

Students are expected to complete all assignments in advance of course meetings and to actively participate
in class.

All work submitted is expected to be the original work of the student. This means that although you may
sometimes borrow a line of code from other sources or seek help from others, the work submitted must be
substantively your own. You cannot, for example, copy an entire solution to a problem and pass it off as
your own work. If in doubt, ask me.

Attendance policy

Attendance is mandatory for course meetings and will be taken at each session. As a courtesy, please e-
mail me if you are not able to attend. You do not, however, need to provide a reason for the absence as |
cannot excuse them. Please direct all excuses to the academic secretary.

Students are expected to arrive in class on time. Repeated tardiness will negatively impact the participation
grade and count towards absences according to University policy.

Late work policy

Work submitted after the stated deadline will receive a 20 percent penalty for the first day late, plus the same
point deduction for each additional day late. For example, if a 20-point assignment is due at midnight on
Tuesday evening and submitted on Wednesday, 4 points will be deducted from the grade. If the assignment
is submitted on Thursday instead, 8 points will be deducted.

If extraordinary circumstances prevent you from completing an assignment on time, please notify me as soon
as possible in advance. Exceptions will only be granted in the most severe and limited cases.

Distractions in class


https://posit.cloud/
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For obvious reasons, this course is not a “device-free” class. It is expected, however, that your phone is put-
away and silent for the duration of the class and that you are using your laptop solely for class activities. In
other words, you must resist the urge to check your e-mail, messages, or social media during class.

Grading criteria

Your overall course grade will consist of the following items:

¢ In-class exercises and participation, 30%
e Homework assignments, 40%
e Final project, 30%

COURSE ASSIGNMENTS

In-class exercises and participation

In-class exercises vary according to the lesson, but usually consist of short tasks, assignments, or quizzes
focused on the session’s learning goals. They are generally graded based on completion and effort rather
than on content mastery.

Homework assignments

Homework assignments test your ability to put the skills you have learned in class into practice. There will
be between 4-7 homework assignments throughout the semester. Each is graded out of 20 and most will
involve an open-ended data analysis component.

Final project

The final project is a short research or data analysis project of your choosing. There are a few options for
this.

The first option is to develop an empirical research question on a topic of interest within the social sciences
(e.g., sociology, political science, economics, psychology) which can be answered in a relatively short time
frame using available data sources. The research question can be descriptive or causal but should make
use of the techniques and skills learned throughout the course. At the conclusion of the course, a 5-8-page
paper (not including figures or references) is submitted which explains the background and theoretical
importance of the question, methods, discussion, and conclusions.

The second option is to develop a compelling data visualization or series of data visualizations using original
analysis in R on a topic of interest relevant to the social sciences. The visualization(s) could be presented in
an interactive web application (using Shiny, for example), in an infographic, or in a research poster. The
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visualization should be accompanied by a short-written report (3-5 pages) explaining the sources and
methods used to create the visualization, its purpose, and how it accomplishes it.

The third option is to create an instructional tutorial in R Markdown on a methodological topic which was not
covered in the course. The purpose is to learn something new that might be of interest to you and to share it
with your classmates. You could, for example, develop a tutorial on regression techniques for time series
analysis in R, a tutorial on using R for network analysis, or one on applying a machine learning algorithm to
predict a specific outcome. At the end of the course, you would submit a step-by-step tutorial in R
Markdown, complete with explanations and examples, and give a 10—15-minute presentation to the class
during the last course meeting in which you walk through a broad outline of the tutorial.

Course Moodle site

All in-class activities, assignments, an updated schedule, and other course materials will be posted to the
course Moodle site. Grades will also be posted to the course Moodle site.

COURSE SCHEDULE

The following is a tentative schedule of course topics and assignments. You should expect changes
throughout the semester which will always be announced in class or via e-mail at least a week in advance of
due dates. For the latest schedule, please visit the course Moodle site.

Session 1 (29 January): Introduction
Assignment:. Read Ch. 1 and make sure R and R Studio are installed and usable.

Session 2 (5 February): Functions and Data Types in R
Assignment: Read Ch. 2 and work through examples
Homework 1 due Tuesday, 13 February at 23:59:59

Session 3 (12 February): Data Summary with dplyr
Assignment: Read Ch. 3 and work through examples
Homework 2 due Wednesday, 28 February at 23:59:59

Spring Break (18 — 25 February)

Session 4 (26 February): Data Visualization with ggplot2
Assignment: Read Ch. 4 and work through examples
Homework 3 due Tuesday, 5 March at 23:59:59

Session 5 (4 March): Workflows and Data Wrangling
Assignment: Read Ch. 5 and work through examples
Final Project proposal due Friday, 8 March at 23:59:59
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Session 6 (11 March): Research Questions and Getting Data In
Assignment: Get GSS data into R and play around with it

Session 7 (18 March): Hypothesis Testing and Linear Regression
Assignment: Read Ch. 6 and work through examples

Session 8 (25 March): Linear Regression and Other Inferential Methods
Assignment: Read Ch. 7 and work through examples
Homework 4 due Wednesday, 10 April at 23:59:59

Public Holiday (1 April)

Session 9 (8 April): Web Scraping and Map Making
Homework 5 due Wednesday, 17 April at 23:59:59

Session 10 (15 April): Project Worktime
Session 11 (22 April): Project Worktime

Session 12 (29 April): Project Discussion
Final Project due by start of class on 29 April
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