
Student Developed Shiny Apps for 
Teaching Statistics

Background
Web apps for teaching statistics can provide an active 
learning environment and dynamically illustrate 
concepts that are otherwise difficult to explain.
Many web apps have:
• Outdated Software (e.g. Flash, Java)
• Lack of consistency

R Shiny
• R Shiny is a package within R that helps to build web 
applications within R
• R Shiny can easily deal with both real-world data and 
quick interactive displays with user inputs
• Recent literature (see Fawcett, 2018 and Doi et al., 
2016)  show that implementing R Shiny apps can help 
students' confidence and overall course satisfaction.

Objective
• To create a book of statistics apps covering multiple 

topics (Descriptive Statistics, Hypothesis Testing, 
Central Limit Theorem, ANOVA, Regression, Time 
Series, etc.) for teaching statistics classes through R 
Shiny applications

• To provide an authentic research opportunity to 
statistics majors serving as the app developers.

• To test the effectiveness of teaching applications 
using the Book Of Apps for Statistics Teaching. The 
students in the study are recruited from those who 
enrolled in STAT 100 - Statistical Concepts and 
Reasoning at University Park campus.

Research Program 
• R Shiny App Development: 10 undergraduate students 
per year in a 10 week summer program; five teams are 
formed with two people in each team, responsible for a 
specific topic
• The first half of the program focuses on debugging and 
improving the apps developed in the previous summer; 
the second half of the program focuses on developing new 
apps including upper-division statistical topics 
• Students learned programming in R Shiny & GitHub
• App Effectiveness Testing: The IRB approved study was 
carried out in STAT 100: Introductory Statistics at Penn 
State University, University Park. Each week, one lab 
session used the student developed Shiny apps while the 
other lab session took a traditional lecturing approach.

Method
• Create web-based apps including statistical 
concept explorations, real data investigations, and 
game formats
• The (non randomized) experimental study 
spanned six weeks during spring semester. During 
each week, one lab section used the Shiny 
applications for teaching, while the other section 
heard lectures and used clickers to respond to 
questions about the same topic (≈10 minutes of 
class time for each). Which section used the apps 
was alternated from week to week.
• A quiz was given at the end of each lab section. 
The scores on the quizzes will be compared between 
the treated and control conditions for each student.

Preliminary Results
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Lower division App Tested: 
Hypothesis Testing Game

Lower division App Tested: 
Location & Variation

Upper division App: 
Data Science
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https://shinyapps.science.psu.edu/home


Upper Division Apps

Matching Distribution

ANCOVA

Data Science

Variable Matching Game

Venn Diagrams Game

Time Series Plot Game

Lower Division Apps

Book of Shiny Apps for Statistics Teaching


