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Using the Nintendo Wii ® to teach Human Factors Principles 

 

Abstract 

 

This paper describes how to use of the Nintendo Wii® game console to teach students a variety 

of human factors principles.  First, the concept of Signal Detection Theory (SDT) is explained 

using a personalized searching game on the Wii®.  Next, an activity involving human sensory 

systems is discussed.  Finally, a learning module that addresses control design and feedback, 

focusing on the game’s controller (Wii Remote or Wiimote) is presented.    Potential topic areas 

for future activities, including human computer interaction, are also discussed.  The teaching 

activities described in this paper have been successfully used by the author in past semesters.  A 

sampling of student feedback is provided in the paper.  Finally, a discussion of how the activities 

could be extended to non-human factors courses and outreach activities is presented.   

 

Introduction 

 

The Nintendo Wii is a popular video game console that allows the player to interact with the 

games in many new ways.  The focus of the Wii gaming system is its controller, called a Wii 

Remote.  The wireless device functions much like a remote control, but has motion detecting 

technology that allows players to interact with the Wii games using motions.  The Wii Remote 

detects motion and rotation in three dimensions.  It also has features that involve other senses, 

including a rumble feature and speakers in the Wii Remote.  Activities on the Wii include many 

sports activities (baseball, bowling, track and field, etc.), skill games, and classic video games.  

All games on the Nintendo Wii are centered on the Wii Remote
1-4

.     

 

Teaching styles that addresses multiple learning styles are considered to be the most effective for 

student learning
5-8

.  Using the Wii in the classroom allows teachers to involve the active learners 

in the course.  Generally speaking, the Wii is also effective in engaging students in course 

material.  Engagement in the classroom has been shown to improve student learning and 

performance
9-12

.  This paper presents three unique learning modules that utilize the Nintendo Wii 

to teach human factors concepts.  Extensions for each activity outside of the human factors 

classroom, higher education, and for instructors without access to a Wii are also presented.     

 

Three learning modules using the Nintendo Wii were created to teach human factors principles.  

The learning objectives for each module are shown in Table 1.  Details for each module are 

discussed below.  The modules have been used in both split level (junior, senior, graduate) and 

graduate level classes.  The size of the courses has typically been between 15 and 30 entrolled 

students.  However, each class has been a mixed-campus class, with some student participating 

in the classroom and others participating online.   
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Table 2.  Learning Objectives 

Module 
Learning Objective 

“At the completion of the learning module, students will be able to…” 

Signal Detection Theory 
(SDT) 

1. Apply Signal Detection Theory to novel situations 

2. Explain the relationship between the four SDT outcomes 

3. Evaluate an operator’s performance using SDT and suggest ways to 

improve performance 

Human Sensory Systems 

4. Explain the concept of redundancy in product design 

5. Describe how sensory feedback can impact operator performance 

6. Design a device that incorporates sensory feedback but is also 
customizable to account for individual differences 

Control Design 

7. Explain the impact of user preference and experience on product 

design 

8. Evaluate an existing device based on user performance 

9. Design a controller for a specific example considering user 
preference, task details, and performance requirements 

 

Learning Module 1: Signal Detection Theory 

 

Signal Detection Theory (SDT) is used in human factors to quantify an operator’s ability to 
distinguish between a signal and noise in an environment.  When presented with a stimulus, the 

operator must respond by saying “signal” or “no signal.”  Their decision making is impacted by 
the salience of the signals and environment, response bias, and individual operator sensitivity.  

Common applications of SDT include a security officer screening a bag at an airport, an 

inspector looking for quality flaws on product, and a doctor looking for abnormalities in test 

results.   

 

To explain SDT using the Wii, the Find Mii game is used to create a personalized search and 

detect activity.  The Find Mii game is available on the Wii Play games disc.  To play the Find 

Mii game, players must identify their “Mii” character on a screen of multiple characters.  Their 
Mii is created at the start of the game.  Various screens are displayed that present multiple 

character configurations and layouts.  Example screens are shown in Figure 1.  For a general 

classroom discussion of SDT, allowing students to try the Find Mii game is effective on 

prompting discussion about the difficulties of search and detect tasks.  It allows them to see how 

environment design (e.g. many characters create a noisy environment) can impact their 

performance.   
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course are familiar with the Nintendo Wii, and will be able to relate these activities to their 

personal experiences even if an actual Wii game is not played in class.    

 

Future Work 

 

The current modules have been revised over multiple semesters based on student feedback. 

However, when new feedback is collected, the modules are updated and revised.  The modules 

are currently being expanded to include homework/lab activities that follow the in class activity.  

Additional learning modules using the Nintendo Wii are currently being developed.  These 

include other human factors concepts such as attention, mental workload, and human computer 

interaction.  The learning modules are also being tested on non-human factors students to obtain 

feedback from a diverse student population.   

 

A validation plan to assess the impact of the activities on student learning is being developed.  

The assessment would indicate, beyond student perceptions, whether the activities achieved any 

value with respect to student learning outcomes and performance.  Preliminary plans for the 

learning validation include a pre- and post-activity content based test, as well as testing two 

different groups of students (activity and no activity).  The results of these measures would help 

determine if the activities improved student learning as expected.     
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