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Gamification for IE 323: Statistical Methods in Industrial Engineering 

 
Overview 
In this senior capstone design project of gamification for IE 323 (Statistical 
Methods in Industrial Engineering), the team was assigned to stimulate 
students’ learning experience outside of the classroom by using game 
thinking and game mechanics in non-game contexts to engage users in 
solving problems. 
 
Objectives 
The main objective is to make existing content of Statistical Methods in Industrial Engineering (IE 323) 
more interactive and improve overall user experience using the five game components: Goal, Reward, 
Narratives, Recognition, and Community. The game aims to help IE 323 students learn the concepts of 
Hypothesis Testing, Type I/II errors, and Linear Regression. 
 
Approach 

Before designing and coding the game, the team conducted user interface testing by asking IE 
323 students to complete a powerpoint UI test and respective survey and then offering free donuts to 
those who completed it. Also, we went into the IE 323 class beforehand to provide a background on our 
Senior Design Project, the concepts of Gamification and how it would help, and requested the student's 
participation in our UI tests. 

The game models a bottle filling line in a local factory (Penn State’s Berkey Creamery Milk 
factory) which makes existing tasks feel more like games. A full narrative allows the user to be part of 
the bottle filling process of the creamery.  In addition, the game incorporates an interactive mini-game 
where the results are used for the students to apply their knowledge of regression, hypothesis testing 
and Type I & II errors to derive their score. 

Following the mini-game, the users are prompted to a set of 13 questions covering the normality 
assumption, hypothesis testing, Type I/II errors and simple linear regression.  The normality assumption 
question verifies the student understand if the data is or is not normal by observing the distribution of 
their bottle filling data in a graph as well as on a normal probability plot.  

Furthermore, it was  followed with conceptual questions on Type I & II Errors and their answers. 
The questions allowed students to identify the difference between Type I and II errors through pure 
definition and by identifying the two types of errors on a graph. Four questions and answers for a 
hypothesis test have also been created and will help to walk the student through setting and correctly 
answering the test. Also, three questions on calculating the probability of Type I and II Errors of 
different sample sizes will teach students the differences sample size can make on these errors. The 
last three questions focused on simple linear regression. The first question asked students to identify 
the variable (X) and response (Y) of the bottle filling process. The second question allowed students to 
identify the Least-Squares Estimator equations to find B0 and B1. The final question allowed students to 
actually estimate the simple linear regression equation, by finding B0 and B1 for a given set of variable 
and response related to the operator precision and the amount of over/under filling.  
 
 
Outcomes 
The game was created for iOS devices so that students always 
access the game on their devices. It was developed using the iOS 
development tool Xcode and written in Swift.  The iOS application 
shall be available to users in the Apple App Store. Students will be 
able to download the application free of charge and then register 
with their PSU email address. 

 


