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Moving Forward with teaching
Statistics and Data Science

Using data that is more relevant to students1

More use of fun2

More teaching Bayes3

2federicazoe.github.io/bayes-games

https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games
https://federicazoe.github.io/bayes-games


Challenges of teaching Bayes

Priors 1

Where do they come from?

Is there one correct prior?

How can people use Bayesian analysis in real life? 1

We think that games can help with this
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The project

Kuiper, S., & Sturdivant, R. X. (2015). Using online game-based simulations to strengthen students’ understanding of practical statistical issues in real-world data
analysis. The American Statistician, 69(4), 354-361.

George, T., Chakraborty, A., Kuiper, S. Improving students’ communication about data using online statistical games. USCOTS Workshop (2023)

Stat2Games 
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Our Activity: Context
Introduction to Bayesian
Data Analysis

50 upper-level
undergraduates

50-minute discussion
(lab)

Beta-Binomial model
already taught in lecture
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Our Activity: Setup
Teams of 4-5 students
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Our Activity: Setup
Teams of 4-5 students

Letters from racing
managers
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Our Activity: Setup
Teams of 4-5 students

Letters from racing
managers

Which of two tires
for an upcoming
race ?
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Our Activity: Setup
Teams of 4-5 students

Letters from racing
managers

Which of two tires
for an upcoming
race ?

Combine:
engineers’ believes
and racing results of
team members
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Our Activity: Prior Information
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Our Activity: Prior Information
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Our Activity: Discussion Handout
Raw Quarto (template) Rendered by one of the teams
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Our Activity: Data Collection 
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Our Activity: Discussion Handout
Quarto file rendered by one of the teams
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Our Activity: Learning Goals
practice using given information to formulate a prior distribution

apply the Beta-Binomial model to a fun and real-world application

observe that different priors for the same problem can be
reasonable?
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Our Activity: Setup
Teams receive
different information
based on their
managers:

Team Danica

Team Lewis

Team Mario

Naturally motivates
different priors
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Our Activity: Prior Information
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Students’ perspectives
Remarks from 32 participants (open-ended questions)

 22 students: Fun
 17 students: Stats understanding

 15 students: Interactive

 14 students: Teamwork
 9 students: Gamification

 9 students: Data collection

> The racing game was very fun which make learning the concepts much more engaging than simply

reading about a simulation in a book.

> Being able to use R and see how our race results impacted the posterior model had a positive impact

on my learning.

> The activity was fun and helped me understand the process of making models.

> Helped us interact with other members of the class. Car game was fun.
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Lessons we learned
 18 students: Time

50 minutes not enough to complete activity for all teams

Definitely not enough for class discussion

 6 students: Seating arrangement in a row

can affect team discussion

 Overall very promising

This activity really engaged students
> I really liked it, if every discussion was like this I would have no problem going at 9:00am.
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Material shared
All materials developed for the activity are available at

:

slides to guide the activity

discussion handout (.qmd)

racing team letters & more

github.com/federicazoe/bayes-games
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See you at the posterior line

Live eCOTS session
Tuesday, June 11th, 2:40 pm – 3:25 pm ET
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