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Did you enjoy your health classes?

In elementary school…



KEY PROBLEMS

Childhood obesity continues 
to impact children’s lives.

(Anderson et al., 2019)

Barriers to quality health 
education remain.

(Hall et al., 2016)



The purpose of this project was to…

A RESPONSE TO THE PROBLEMS

1 2Design a game-based 
instructional resource that 
teaches fourth grade 
students about nutrition

Evaluate the quality
of the instructional 
resource



REVIEWING PAST LITERATURE

Children who are knowledgeable 
about nutrients make healthy 

food choices.

(Asakura et al., 2017)

Certain characteristics make 
games more engaging and age-

appropriate for children.

(del Moral Pérez et al., 2018; Fisher, 2015; 
Martinovic et al., 2016)

Game-based learning positively 
influenced learning outcomes in 

various subject areas.

(del Moral Pérez et al., 2018; Hwa, 2018)

Tasks in current nutrition games 
do not explore nutrients 

comprehensively.

(Baranowski et al., 2019)



DESIGNING THE GAME
- Developing Monster Mealtime -



DESIGN & DEVELOPMENT PROCESS

Organize 
Game 

Mechanics

Create Paper 
Prototypes

Construct the 
Game

Enrich the 
Experience

The Content Centric Framework for Game Design (Larsen, 2018)



CONTENT ANALYSIS →GAME MECHANICS

Review content resources

Create learning objectives

Transform objectives into 
game objectives

Recognize 
nutrient functions

Analyze the effect of 
nutrients on the body

Apply nutrient 
knowledge to make 

healthy eating choices

Use carbohydrates for 
energy, fats for backup 

energy, and proteins 
for skill upgrades

Plan the main 
character’s meals to 

get a balanced intake 
of nutrients

Compare the results of 
the main character’s 

activity

National Health Education 
Standards

(Centers of Disease Control and 
Prevention, 2019)

Research about Age-Appropriate 
Nutrient Content

(Asakura et al., 2017)



PAPER PROTOTYPE → ENRICHED GAME

Paper Prototype Wireframe in Godot Game Enriched in Godot



EVALUATING THE GAME
- Usability Testing -



RESEARCH QUESTIONS

Learnability: teaching students 
how to  play the game

Satisfaction: creating an 
entertaining and gratifying 

learning experience 

Measures to Evaluate:

1 2How does the game’s 
design influence the 
learnability of in-game 
tasks for fourth graders?

How satisfying is the 
digital game’s learning 
experience for fourth 
graders?



SEARCHING FOR ANSWERS: DATA COLLECTION

WHO will help me?

12 Teachers from Hawaii Schools
(Currently or Previously Employed)

HOW will I find answers?

Remote Usability Testing

• Play-Tester Questionnaire: gathers 
demographic data

• Usability Protocol: elicits 
observational data and interview 
responses

• Post-Survey: provides numerical 
rating for each measure; based on 
Game User Experience Satisfaction 
Scale (Phan et al., 2016)

• Aware of target audience’s learning 
needs

• May have taught health lessons

• Can detect problems before the 
game is used in a class



STUDY PROCEDURE

Round 1 of Usability Testing Round 2 of Usability Testing Round 3 of Usability Testing

Analyze Data & 
Revise Game

Respond to 
Invite & Provide 

Consent

Schedule 
Appointment

Complete 
Play-Tester 

Questionnaire
(10 minutes)

Complete Steps 
in Usability 

Protocol

Analyze Data & 
Revise Game

Analyze Data & 
Revise Game

Steps:

Complete 
Post-Survey

Attend Appointment (50 minutes)



THE RESULTS ARE IN!
- Discoveries from Usability Testing -



DEMOGRAPHIC DATA (n = 12)

Teaching Experience

10 Years or Less
(66.67%)

More than 10 Years
(33.33%)

Current Grade Level

Grades 4 - 6
(25.00%)

No Longer Teaching
(25.00%)

Grades K - 3
(50.00%)

Previous Grade
Level(s)

Grades 4 – 6
(8.33%)

Both Grade Level Groups
(58.33%)

Grades K – 3
(33.33%)



DEMOGRAPHIC DATA (n = 12)

Educational Computer 
Games for Teaching

Digital Games for Personal 
Use

Frequently Used
(16.67%)

Infrequently Used
(66.67%)

Never Used
(16.67%)

Frequently Used
(33.33%)

Infrequently Used
(50.00%)

Never Used
(16.67%)



AVERAGE RATINGS FOR SATISFACTION 
(n = 12)
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FACTORS RELATED TO PERCEIVED SATISFACTION

Activity Stage In-game goals

Familiar food choices

Variety between 
in-game days



AVERAGE RATINGS FOR LEARNABILITY 
(n = 12)
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Game Mechanics Visual Design Content

TYPES OF USABILITY PROBLEMS IDENTIFIED 
BY ROUND

6
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Round 1
9 problems

Round 2
13 problems

Round 3
19 problems



MISUNDERSTANDING GAME MECHANICS

How to Achieve Required Goals

How to Collect Rare Objects 

How Movement Penalties are 
Assigned

How to Use Fat Crystals

How the Stronger Legs 
Upgrade Affects Gameplay

How Nutrients are Used

How to Interact with Tutorials



REVISIONS AFTER ROUND 1: 
CLARIFY INFORMATION THOUGH TEXT

Original Prototype Tested in Round 1 New Version for Round 2



REVISIONS AFTER ROUND 2: 
ADD VISUAL GUIDES, DIVIDE INFORMATION, AND REDUCE 
TEXT

Version Tested in 
Round 2

New Version for 
Round 3



REVISIONS AFTER ROUND 3: 
REFORMAT GENERALIZED TUTORIALS AND REMINDERS 
ABOUT INSTRUCTIONS

Version Tested in Round 3 Final Prototype



DISCUSSION: LEARNING FROM PROJECT SUCCESSES 
AND CHALLENGES

Lessons from Successes

Lessons from Challenges

• Educational Game Design: Embrace creativity for instructional strategies
• Instructional Design: Appreciate its utility for non-traditional instruction 

• Educational Game Design: Design gameplay while balancing content 
and engagement

• Data Collection: Plan to collect specific evidence for each measure
• Usability Studies: Establish a clear system for prioritizing revisions



DISCUSSION: A NEED FOR CLEAR COMMUNICATION 
ABOUT GAME INSTRUCTIONS

Current Method:
Text-Based Instructions

Suggested Method:
Video-Based Instructions

Future Method:
Visual-Based Instructions?

• May not maintain 
children’s attention

• May not match children’s 
reading proficiency

• Limited interaction may 
hinder attention

• Cannot guarantee volume 
level is sufficient

(Fisher, 2015)

• Effective strategy for 
communicating 
instructions (Fisher, 2015)

• More research desirable



DISCUSSION: NEXT STEPS FOR RESEARCH AND 

REVISIONS

Monster Mealtime Updates:

• Make tutorials more visual and 
interactive

• Animate Morsel traveling and 
catching bugs independently

• Add unlockable features and 
celebration effects

• Reformat activity stage to 
create platformer gameplay

Research Suggestions:

• Identify effective strategies 
for communicating game 
instructions to children

• Clarify teacher expectations 
about educational video 
games

• Explore children’s interactions 
with Monster Mealtime



THANK YOU!
- If you have any questions, please share them! -
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