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Poll: Do you have any experience with coding?
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Introduction
● A 13% increase in employment of computer and 

information technology occupations from 2013 to 2026 

in the U.S. (US Bureau of Labor Statistics)

● Many undergraduate students struggle with coding in 

the first core Computer Science (CS) course.



Students will learn effectively if they are motivated, and 
they will be able to maintain their motivation if they have 
the confidence to achieve their goals (Jenkins, 2001). 

Game Development
For Coding Practice 
To Motivate Learners



Statement of the Problem

The purpose of this instructional design project was 
to design and evaluate a game development-based 
coding module to provide a motivational introductory 
programming experience for undergraduate students 
at University of Hawaiʻi at Mānoa. 



Literature Review

● Game-based Learning

(Prenskly, 2003; Kiili, 2005)

● Game Development-based Learning

(Wu & Wang, 2012)

● John Keller’s ARCS model

(Keller, J. M. ,1987; Alhazbi, 2015)



Module Design
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Game Development-Based Learning

● Learners will experience Javascript coding 
by building a simple 2D platform game in step 
by step process.

● Building motivation and confidence in coding
● Basic coding concepts are introduced.
● “Learning by Doing” (Dewey, 1922, 1997) 



Game Development-Based Learning

● Screencast
● Coding Editor
● Game Preview
● Code Assistance















Stage 1
● Basic Introduction

● Add a background



Stage 2
● Creating a fox

(Player character)

● Adding Platforms

ARCS
Relevance



Stage 3
● Moving the fox 

with 

keyboard events

● Conditional IF 

statements

https://docs.google.com/file/d/11syMwlnkLDABoWqrKOHe7MSysuyYMliY/preview


Stage 4
● Adding animation

● Sprites

ARCS
Attention

https://docs.google.com/file/d/11rSqHucLNoF5WQHBK22b974s1B3aFfiX/preview


Stage 5
● Creating gems

(Reward items)
● Crating a ghost

(Enemy)
● FOR Loops 

ARCS
Confidence

https://docs.google.com/file/d/123OH2Q1m6TR2nRP5v3TKzBvWyEGLjd2Y/preview


Stage 6
● Adding a score

● Define game rules

● FUNCTION

ARCS
Satisfaction

https://docs.google.com/file/d/12LT1bJTRffZ_kCpnqXR9_uYYC0QkICT7/preview


Module Evaluation 
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Research Questions
● How will the game development-based instructional 

module be able to promote learners’ motivation?

● How will the game development-based instructional 

module be able to contribute building learners’ 

confidence in programming? 



Participants

● A total of 19 people, 13 females and 6 males

● LTEC Students, Alumni, and University employees

● Age range: 30-49

● Technology skills: Intermediate to Advanced

● Prior Coding Experience: Yes=11, No=8 



Evaluation Procedure
1. A recruitment flyer was sent to LTEC mailing list
2. A direction Email with informed consent
3. Module testing
4. Survey questionnaire 
5. Data analysis with Excel

a. Descriptive statistics
b. Paired sample t-test
c. Correlation



Module Usage Data Results
Module Section Average Session 

time
# of Participants 
used Answer Button

Completion 
Rate

Stage 1 0:06:49 1 84.21%

Stage 2 0:11:40 2 94.74%

Stage 3 0:11:26 3 68.42%

Stage 4 0:11:16 5 68.42%

Stage 5 0:08:15 5 52.63%

Stage 6 0:11:45 3 73.68%



Moulde Usage Data Results

Video controls covered 
the programing code.



Evaluation based on ARCS

Strongly 
Disagree

Strongly 
Agree

> 3.7



Retrospective Survey Results 1

Paired sample t-test



Confidence vs. Knowledge Levels



Retrospective Survey Results 2

Paired sample t-test



Games can be used to gain 
attention of learners and create 
learning situation (Kiili 2004).





What is the optimal way 
to evaluate the module’s 
impact on motivation? 



Overall Module Rating

4.37

0 Poor Excellent 5

“I liked the organization of the 
module where stages were divided 
into manageable chunks”

“I liked the build-in coding 
environment. The syntax highlighting 
helped me finding errors!”

“The instant preview of the game 
was fun and engaging.”



Summary
● Evaluation based on ARCS model indicated that the module supported four 

motivation conditions. 
● The retrospective survey showed increases in learners’ motivation and 

interests; however, the increases were not statistically significant.
● Further study is needed to find an optimal way to evaluate module’s impact on 

learners’ motivation and interest levels.
● The module was able to increase learners’ knowledge and confidence.
● Learners’ knowledge and confidence levels are correlated. For further 

improvement of learners’ confidence, building learners’ knowledge will be 
essential.

● Overall the module was able to provide a positive learning experience.





Thanks!
You can reach me at: genta@hawaii.edu

To try the module, go to:
https://codefox.dreamhosters.com

(Username: demo, Password: demo)

mailto:genta@hawaii.edu
https://codefox.dreamhosters.com

