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Introduction to Statistics at Southwestern University
● Southwestern University

○ Small Liberal Arts College
○ 1400 students tota

● Introduction to Statistics
○ 22-30 Students per class
○ Business(!), Biology, Psychology, Kinesiology
○ Not required for the math major

● Fall 2022: 3 sections, 77 students
○ 76% First-year students, 87% taking the class because it’s required for their major



My Favorite Statistics / Data Science Activity

Activity 1: In-class work on Linear Regression
Activity 2: Out-of-class work on Multiple Regression



My Favorite Statistics / Data Science Activity
My Favorite Statistics / Data Science Framework

Activity 1: In-class work on Linear Regression
Activity 2: Out-of-class work on Multiple Regression



My Favorite Statistics / Data Science Framework
● Loosely flipped (videos before each class)
● In-class active lecture and small activities

○ Ungraded, but themed
○ Not billed as a project; just part of the lesson

● Standard homework and medium-sized Mini-Projects

R is incorporated in all activities and mini-projects

Students get consistent and regular exposure

When using R, emphasis is on interpretation/thought process, not code



Regression, Fall 2022 Schedule (Days 11, 12, 13)



Starting Class w/ Active Lecture



In-class R work on Linear Regression



Linear Regression – 
R material

Introducing the data set we’ll 
look at

Importing the data set

Reminders of commands for 
basic data exploration



Linear Regression – 
R material

Graph the scatterplot

Make real-world connections

Create and plot the linear 
model



Linear Regression –
R material

Find the regression coefficients

Interpret the coefficients using 
the equation of a line

Use the linear model to predict 
new data

Examine and interpret the 
residuals



Linear Regression – 
R material

(Next day in class; a different 
data set, NHANES, is being 
used)

Remind students what we want 
to see in lines

Create the linear model, and 
examine the residuals

Interpret the residuals



Linear Regression – 
R material

Open exploration!

Depending on the timing of the 
day, students will explore for 
10-25 minutes.

If time allows, students will 
report out on anything 
interesting they found at the 
end of class.



Mini Project on Multiple Regression



Multiple Regression – 
Mini-Project

An initial linear regression 
analysis is performed.

Students are reminded of 
commands, but interpretation 
of coefficients must be their 
own



Multiple Regression – 
Mini-Project

Color-coded scatterplot 
command is given

Expected plot output is shown

The paragraph at the bottom 
provides multiple regression 
motivation.



Multiple Regression – 
Mini-Project

Step-by-step commands for 
setting up and running the 
multiple regression analysis

ifelse() command and mutate() 
command are introduced



Multiple Regression – 
Mini-Project

The command for the multiple 
regression is given

Students must interpret the 
coefficients

Students must set up two lines 
of best fit based on the 
multiple regression



Multiple Regression – 
Mini-Project

At the end: open exploration!

Students must run the same 
type of analysis, but for new 
variables.

A recommendation for 
variables to use is given, but 
the final choice is left to the 
students



Links to PDFs
This Slide Deck: 

https://bit.ly/JohnRossMathFest2023 

Direct Links to PDF Handouts:

Day 11 Activities

Day 12 Activities

Mini Project on Multiple Regression rossjo@southwestern.edu

https://bit.ly/JohnRossMathFest2023
https://drive.google.com/file/d/1ZVYxYEEhSvFAEaXQ_pE5L-7Q6T7jlOgK/view?usp=sharing
https://drive.google.com/file/d/1lFxQ1oO6VSqAwi4Xllg6WlbC0TYAJ_4v/view?usp=sharing
https://drive.google.com/file/d/1F-KykEcjmhHBwylua4FpYR6GWYRGWi6k/view?usp=sharing

