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ABSTRACT
IT’S GAME TIME: FINDING THE MOTIVATION TO LEARN GAME DESIGN
By Jacob Henry Martin Aringo
San Francisco State University

Games are a wave of our future. In this instructional design, the effects of learning game design
on middle school student’s learning computer programming and motivation was explored and
investigated. At Herbert Hoover Middle School’s STEAM:Coding class, learners practiced
creating a variety of games and learned about the process of game design through a variety of
instructional strategies and resources. As a result, the learners were able to use essential skills,
the 16 Habits of Minds, to solve problems and innovate to create their game. In conclusion, the
learners have demonstrated proficiency in using the game engine, GameMaker, to recreate a
game and to identify and apply game design elements and principles to a variety of games.
Improvements in the instructional design is needed in the area of having the learner’s experience
game development from idea to a tangible product because after the implementation of the
instructional design, student’s still have limited knowledge of the game development process.

I certify that the Abstract is a correct representation of the content of this creative work.

Date

Chair, Creative Work Committee
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SECTION 1: BACKGROUND
Background
I was in the midst of graduating middle school in 1994 and I had a dream of becoming
the next greatest game developer. I planned every step of my dream game from the storyline, to
the maps, characters, and game design mechanics. To this day the plans are all stored in a box at
my house waiting to be built. When I entered college in 1998 as a computer science major, I
came in expecting to develop my first game but I didn’t get that. I learned something abstract
filled with syntax that had lack of meaning and relevance. I told myself, “I didn’t come here to
learn syntax, language, codes, and language structures. I came here to learn how to make
games.” I didn’t see the clear connection between what I was studying and game development.
I dropped out of the computer science major after my 1st semester in college and immediately
transferred into the Biochemistry department and major.
After graduating in 2003, I decided to take another stab at learning computer science by
taking a class in learning C++ because that dream of creating my first game was still alive. But
then again, I didn’t see that connection between learning the language and making games. I
found it pointless to even pursue the dream until 8 years later when I accidently came across a
tool that made learning how to make games possible for users and novices like me. So I pursued
that endeavor which eventually became a hobby. Now I feel that I’ve mastered that game engine
to a point where I am able to make the games that I want to make.
Now I currently teach a STEAM class (Science, Technology, Engineering, Art, and
Math) that opened up in the fall of 2013 at Herbert Hoover Middle School in San Francisco. The
goal of the STEAM program is to inspire many of our underrepresented students to access tools,
skills, and instructions to practice the 16 Habits of Minds, which represent a comprehensive list
1

of 21st century skills, mindsets, attitudes, and learning outcomes needed to solve real world
problems. (Acosta et al., 2008) The essential question of the STEAM class is “How do I
innovate to change my world?” By providing structures in class for project based learning to
happen, students are able to practice the habits to become self-directed learners, critical and
creative thinkers, life-long learners, and passion based innovators.
In the spring of 2014, STEAM students were embarking on creating their own game that
was not focused on coding but on designing an online game engine using Gamestar Mechanic
(www.gamestarmechanic.com). Gamestar Mechanic takes away the fear of coding and puts the
power of design back to the users so that the users are able to quickly prototype their ideas. The
cons to this technology are the limitations on how the users want to format their game. Some
students wanted to create a space shooting game, a role playing game, and a racing game but
were unable to do so because of the game engine’s limitations. After hearing the student needs,
a coding course has opened up for 7th and 8th grade students to learn programming.
The goal of this project is to guide students to create their first game. Creating my first
game was a dream I had since middle school. Due to the lack of accessible information and not
seeing a clear connection between what I was studying to what I wanted to create, that dream of
creating my first game is still inside a file box in the garage of my home.
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Purpose
The purpose of this project is to design, implement, and test instructions that will help
student design and develop their game. I am interested in doing this project because games are
fun and engaging. Games can change how one behaves let alone change the culture of the game
community. But there is a difference between playing a game and actually making one. I want
to put some programming power into the hands of our learners so they have the necessary skills
needed to create their own game. After experiencing this instructional design, there will be a
new found appreciation for developing and designing games.

Significance
As the workforce demands more employees and students with STE(A)M and 21st century
skills, we are nationally struggling to find that workforce to meet those needs. “According to the
2010 data from the National Science Foundation and the U.S. Census Bureau, under-represented
minorities earned 18.6 percent of total undergraduate degrees from 4-year colleges, but only 16.4
percent of the degrees in science fields and less than 13 percent of degrees in physical sciences
and engineering.” (Jones, 2013) According to Vinay Trivedi (2014), author of the Huffington
Post, “One major shortcoming of tech education is the demographic achievement gap. STE(A)M
workers are predominantly male, from high socio-economic backgrounds, and are commonly
either Caucasian or Asian. Women and minorities are underrepresented in the STE(A)M world
and this has significant consequences as our economy demands that more tech trained
individuals assume leadership roles.” Such alarming numbers and data informs that we have a
long ways to go to motivate and educate our underrepresented students in STE(A)M based fields.
How do we get more under-represented students to pursue science, technology, engineering, art,
and math in higher education and in the workforce?
3

One solution is to intervene early on. “Experts say one of the most effective ways to turn
things around is to provide coursework in middle and high school to give students a sense of
what STE(A)M courses entail at the college level.” (Jamaal Abdul-Alim, 2013) Even though
exposure to the STE(A)M coursework is essential, exposure doesn’t always motivate students.
Exposing students to a STE(A)M based program that is rigorous, engaging, and relevant is key.
Once STE(A)M students are engaged in the coursework, they will buy into it, find purpose and
interest to pursue it, and work on the skills needed to succeed in this field.
STE(A)M based courses need to be inclusive and accessible to all diverse demographics.
Unfortunately, learning STE(A)M is not always accessible to most under-represented students.
Educators need to be responsible and accountable for accommodating for those learning needs.
One way is to transform the learning environment into a student-centered, project based learning
environment. This learning environment puts the students in the driver’s seat so they can
personalize their own learning experience with the teacher acting as the coach and a guide. A
project based environment will provide students practice in 21st century skills to succeed in
STE(A)M based fields.

Alan Neuhauser (2014), author of US News, interviewed Ann Rivet, an

associate professor of science education at Teachers College at Columbia University. She stated
“Just knowing a lot of science information doesn’t provide that kind of thinking about how to use
that information in new situations . . . However, when you engage the students in the actual act
of problem solving and hands-on activities where they’re connecting what they’re learning and
how they’re doing it with what they know, the resulting understanding is much more robust.”
Also by playing the coaching role, relationship building can happen to engage and motivate even
our challenging students.”
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Finally, today’s curriculum and instructions must meet today’s workforce needs. There is
a huge gap between those two entities. Computer science in a STEAM class is a way to bridge
that huge gap. The effects of computer science is everywhere which makes it culturally relevant
in society - people are on apps and games on their mobile devices, PC and Mac applications are
being made and updated, databases are created and maintained so that users are able to access
and organize tons of information, and more. Eric Westervelt (2014), an author from Mindshift,
stated that “It’s projected that in the next decade there will be about 1 million more U.S. jobs in
the tech sectors than computer science graduates to fill them. And it’s estimated that only about
10 percent of K-12 schools teach computer science.” Unfortunately, computer science is a class
that is lacking in many school’s curriculum. If it is in the school’s curriculum, then most likely it
is designed to be exclusive to many underrepresented learners and inclusive to higher achieving
learners who have the skills to access and succeed in this subject area. Computer science courses
need to be inclusive to all learner(s) including our students with learning disabilities, minority
students, and women whom are absent in today’s STE(A)M workforce. Starting a foundational
and inclusive computer science course in the middle schools is essential in capitalizing on
students’ interest to close the digital divide gap, demographic gap, and the work force gap. All in
all, “access to computer science is a social justice issue”, according to Alison Derbenwick
Miller, a vice president of Oracle Academy. (Heitin, 2014)

Learning Theory
In learning game design, students will go through four processes represented in the
STEAM Machine displayed in Appendix C. These processes are all part of a learning engine
that our learners go through to demonstrate what they have learned and share their product of
learning.

5

DISCOVERY PROCESS
The discovery process is the

Figure 1: Lewinian Experiential Learning Model

initial engine of the STEAM Machine.
This process primes the users by
introducing

concepts

through

experiential learning. According to the
Lewinian Experiential Learning Model
in Figure 1, experiential learning is a process in which the learners understand a learning concept
through exploration, observation, and data gathering. (Kolb, 1984) With all the information that
is gathered, the learners find patterns and rules within their data and form theories that is tested
out in a new situation to see if the theory continues to apply.

This model supports the

constructivist learning theory as learners construct their knowledge by way of experiencing a
learning phenomenon.
Learning the concepts in the STEAM:Coding class will incorporate a variety of
instructional strategies that will include experiential learning as learners discover how to code a
variety of games. Experiential learning isn’t the prime learning mode for learning game design
concepts. Rather it is part of a “holistic integrative perspective on learning that combines
experiences, perception, cognition, and behavior.” (Kolb, 1984)
Even though there are positive outcomes that come from experiential learning, balance
between experiential learning and structured learning experience is needed to achieve optimal
engagement, motivation and conceptual understanding. In a recent study,

Reynolds and

Caperton (2011) explored the effects of a discovery-based game designing program in a variety
of middle schools, high schools, and colleges on student engagement and meaning making skills.
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If students are engaged in a project, they are intrinsically motivated to learn the skills needed to
complete the project.

According to the self-determination theory, Deci and Ryan (2008)

“discovered three primary constructs underlie intrinsically motivated human behavior, and are
innate needs: the need for competence (to be effective), for autonomy (to have choice and control
over one’s life), and for social relatedness (to feel connected to others, loved, and care for).” If
the self-determination theory and practices apply to the learning environment, students will be
motivated to learn. The discovery based program study resulted in students finding that the
activities where not only relevant and meaningful, students also valued experiential learning,
teamwork and cooperation, a relaxed learning environment, and the fact that the class is fun.
(Reynold and Reid, 2011)
On the other hand, discovery-based learning processes or experiential learning is very
loose in learning structures that some students might need learning scaffolds and structures to
carry them through a discovery based experience as there are students who found it hard,
frustrating, and confusing because there is too much coding involved, learning coding take too
much time, and student’s needed to peruse through the resources on their own. These students
are coming from different learning backgrounds where they are trained in a teacher direct
classroom and struggle to transition into a student centered and student directed environment.
All in all, a balance between a teacher-directed environment and a student centered environment
is needed to serve the diverse learning needs.

DESIGN THINKING PROCESS
The second process of the STEAM Machine is the design thinking process. The design
thinking process is a process used by Daylight (2015) which is an iteration of the Stanford’s
Design Thinking Model (2015). The model used by Daylight translates easily for middle school
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students due to it simplified and action oriented language. Table 1 shows a comparison between
Stanford’s Design Thinking Model and the Daylight’s Design Thinking Model.

Stanford’s Design Thinking Model
Empathize
Define
Ideate
Prototype
Test

Daylight Design Thinking Model
Listen to People
Define Patterns
Design Principles
Make Tangible
Iterate Relentlessly

Table 1: Comparison between Design Thinking Models

The purpose of the design thinking model is to bridge the gap between a dilemma and a
concrete action-oriented solution.

The design thinking model structures and streamlines a

process so that ideas become tangible. Tangible product, the prototype, is used to solve the
dilemma in the most effective and efficient way.
The nature of the design thinking
process is not a neat structure as shown in
Figure 2. Design thinking is a process that
starts off in a chaotic fashion because there
are many focal points and solutions that we
Figure 2: Design Thinking in Action

want to consider as we are researching,

listening, and gathering information. As the learners start ideating, they start thinking of ideas
and solutions that are in their locus of control. Through a series of iterations, the learner focuses
on only one solution which will become their product.
The design thinking process can be applied to students creating games. Robertson and
Howell (2008) conducted a study in which students designed computer games. They used a
design thinking process because “as in software development, it is useful to work in a cycle of
design, implementation, followed by testing. This occurs at two levels: when the learner tests
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his/her own game to ensure that it is working as intended, and when a peer tests the learners
game to give an opinion on whether or not it is enjoyable . . . ” as well as “watching his/her
friend’s reaction to the game and thinking of improvements to the game which would address the
friend’s criticism.” Through software development, feedback is vital and is collected by a
variety of users so that the developers and designers are able to find patterns in the information
collected. The patterns are used to identify a design principle that they can focus on. A
prototype or a product is constructed based upon a focused design principle. A design principle
is more like a hypothesis. For example, “If I designed the iPhone to have a bigger screen, users
will be able to perform more activities on it.”

A design principle needs to be testable and

constructible. The designer develops a prototype, which is a tangible version of a design
principle and is tested out on the users again. The designers and developers repeat the design
thinking process by listening to the users to determine whether or not the product meets their
needs.

EXHIBITION PROCESS
In the exhibition process, the learners will share out what they created and what they
learned from the learning experience. Exhibitions are a type of performance assessments used
to demonstrate students understanding of a topic.

Bob Lenz (2014), Co-founder and Chief of

Innovation of the Envision Education, stated that through demonstration via an exhibition “our
students become experts at showing what they know through frequent exhibitions and defenses
of their work. This expectation translates to a more profound sense of connection to the content
and develops students who are motivated by an internal desire to learn rather than a desire to get
a particular grade.

One student explains the sense of accomplishment that comes from

demonstrating his learning. He says the process “pushes me a lot harder, and makes me more
9

proud of what I’m learning about. Especially when I teach somebody else what I learned, it
make me feel better about learning that subject.” Through exhibition students own what they
learned.

REFLECTION PROCESS
Even though reflections look like the last process of the STEAM Machine, reflection is a
process that that is integrated into every part of the machine. The reflection process is more like
an internal feedback mechanism that checks for strengths and weaknesses within the design
thinking process, discovery process, and exhibition process just in case changes need to happen.
During the process of learning, we learn by absorbing, doing, and interacting. (Wertenbroch &
Nabeth, 2000) but we also reflect on such experiences (Dewey, 1933). Reflection allows the
learners to make connections and constructs a bigger picture of a complex problem using the
process of organizing and reorganizing schema. “For each assignment, for every exhibition,
students are asked like: What do you already know? What have you learned along the way?
What do you still need to know or do to master the content? How can you revise your work to
make it stronger?

What have you learned about yourself in the process?”

(Lenz, 2008)

Reflection allows the learners to look in retrospect to see what was successful about a process
and what improvements are needed to make sure a process is efficient. The ability to reflect is a
higher level thinking process and can be challenging for many middle school students.
Reflection helps students internalize their learning and develop a growth mindset that leads to
life-long learning. (Lenz, 2008)
The following learner, environmental, and task characteristics of reflections are considered
when students are practicing their reflective skills: (Gustafson and Bennett, 1999)
1. Learner’s skill and experience in reflective thinking,
10

2. Breadth of learner’s knowledge of the content area,
3. Learner’s motivation to complete the reflective task,
4. Mental preparation for reflecting,
5. Degree of security felt in reporting actual reflections verses perceived desired responses,
6. Physical environment in which reflections occurs,
7. Interpersonal environment in which reflections occurs,
8. Nature of the stimulus questions, directions, or probes.
9. Format required for reporting reflections,
10. Quality of the feedback provided following reflections,
11. Consequences of reflections,
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SECTION 2: FRONT END ANALYSIS
INTRODUCTION
In this project, students went through able to go through a process of designing and
creating computers games. The difference between the STEAM class and the other core classes
is the process of how students get to the learning goal. A learning theory that the STEAM class
uses is the constructivist learning theory, where students construct and piece together knowledge
through experiential learning, design thinking, exhibition, and reflection.

NEEDS ASSESSMENT
Performance and Learning Context
Students are coming into my classroom with some skillsets of how to use a computer. A number
of learners have taken my beginning STEAM class in the 2013-2014 year and are aware of and
have practiced the essential skills and habits needed to innovate. Some students are in the
beginning stages of learning those essential skills. The STEAM:Coding class represents a fair
mixture of students with different learning experiences.
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Assessing Root Causes of the Learning Need
To determine the root causes of the learning needs, a pre-instruction survey was given out
before the implementation of the instructional design commenced to determine if students have
played games, know of the game development process, and have actually went through the
process of making games. The survey also assessed if students programmed their own game.
Knowing this information is important as it provides a starting point in the instructional design
process.
Age is a control that stays constant as I investigate the effects of this instructional design
since I am teaching coding to 7th and 8th graders who range in ages of 12-13. According to
Huebner, ". . . the earlier you start learning something, the better you'll be at it later in life,"
(Westervelt, 2014) Learning how to program early helps provide students with prior knowledge
so they are able to apply what they learned to situations later on if they pursue computer
programming in the future.

Naming the Learning Need
According to the pre-instruction survey administered in the STEAM:Coding class, 100%
of the students (N=29) have played video game between 1-12 years of age. Students had
exposure to gaming and simulations even before entering the STEAM:Coding course.

Games

that students enjoy playing include action games, role playing games, adventure games, fighting
games, first person shooter games, story games, and racing games. Students are also familiar
with companies who make games such as Mojang, Ubisoft, Nintendo, Electronic Arts, and more.
Student knowledge based comes from playing a number of games which provides inspiration to
the games that they want to build in our coding class.
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The learning gap comes when students show limited perspective on how games are
created.

Out of the 29 students that took the survey, 21 students know that programming is

involved, 4 stated that there is some sort of planning involved like a planning a storyline or
storyboard, and 5 students say that there are people who are involved in creating the game assets
such as the graphics and sounds. Based upon that data, majority of the learners, lack the holistic
perspective of the game development and design process.

Instructional Context
The instructional dilemma lies in the fact that game designing and development is not
accessible to our kids because the skills needed to develop games through syntax based coding is
too abstract for the middle school students at their cognitive development phase.

Middle

schools students need to experience programming as a series of instruction rather than syntax
code. If students are able to tell objects on a computer screen what to do, then they are
programming. This problem can be solved by providing students games that they can easily
make given a game engine and game assets such as the graphics and sounds.

INSTRUCTIONAL APPROACH
The instructional dilemma is going to be solved using a series of processes that is part of
the STEAM Machine. The STEAM Machine provides students with a process that will guide
them in exploring and making sense of what game design is. They will apply what they learned
by ideating, designing, developing, prototyping, sharing their design to a learning community,
and reflecting on their learning process. The following sections will provide an overview of what
will occur in each of these processes.

14

Discovery Process
In the discovery process, students will be exploring and figuring out how the game
engine, GameMaker, works. They will be able to use the game engine to create existing games
given step by step instructions via an e-book and/or a screencast video. Students will also have
a chance to explore different types of games by playing them and analyzing how they are
designed.

Design Thinking Process
Students will use the design thinking process to guide them in designing a game they
want to create from scratch and/or redesigning a game they’ve already made previously. This
process is also a place for students to test, evaluate, and iterate their prototype game until they’ve
reached their expectations of the final product.

Exhibition Phase
Students will prepare for a presentation of their product through script writing and present
their design ideas and prototype in front of an audience who are experts at game development.
The learners will be able to articulate their ideas in a clear, persuasive, and concise manner so
that they can practice presentation skills in front of a diverse audience.

Two types of

presentations will happen in this process.
1.) They will pitch their product to the audience in 1-2 minutes,
2.) The audience will get to do a gallery walk of all the games created, test and ask the
student developers questions about their game.
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Reflection Phase
Reflection provides students a space and time to take a step back and look at the bigger
picture of what they’ve learned. Reflection is an on-going process that happens in all parts of the
STEAM Machine.

It serves as a feedback mechanism to determine if any changes in their

process of learning are needed. Students will:
1.) describe what they have learned,
2.) how they have learned what they learned,
3.) their successes and challenges in the process,
4.) what they have learned about themselves through the process,
5.) what they could improve on,
6.) what they will take away from this experience.
Students have an opportunity to reflect in 2 places – a daily learning log and an e-Portfolio.
Reflection is an important process as students practice metacognition. Metacognitive skills “can
help students learn to manage their own learning by defining learning goals and actively monitor
their progress in achieving them. (Alexander & Winne, 2006)

INSTRUCTIONAL DELIVERY METHOD AND MEDIA SELECTION
Moodle
Instructional

delivery

will

take

place

through

the

class

Moodle

site

at

http://www.teamaringo.org under STEAM:Coding as shown in Appendix I. Moodle is an online
learning management system that allows resources for coursework to be posted online. The
users interact with the website in a variety of ways. The Moodle course allows students to learn
game development and GameMaker by making the learning resources accessible to students
including the e-book, GameMaker’s Apprentice, and the screencast tutorials on how to make the
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games from the GameMaker’s Apprentice e-book. The Moodle course allows students to submit
their work, receive feedback from the instructor or other peers, and be assessed on game
development concepts through a quiz activity. It also allows students to submit daily learning
blogs and post their weekly portfolio entries. Moodle is used for this instructional design
because all students will need to access and use the resources placed on the site. This allows
students to work on their product and learn in a variety settings including a computer and mobile
devices at home or in another setting. Moodle allows for flexibility in time and space of when
and where learning is done.

Physical/Digital Textbook
To guide students through the process of making games, 10 physical books on
GameMaker’s Apprentice and a pdf version of the book on the Moodle site have been made
available for students. The book does an excellent job modeling how these games are made by
going through the process step by step along with graphics and other notations.

Screencast
For students who struggle with reading text, screencast videos were created to teach how
each game is made. Screencasts are recordings of activities on my computer desktop. The
process and narration of the process of creating the game is recorded and linked to the Moodle
site so that students are able to follow along.

LEARNER ANALYSIS
General Information about Learners
The learners participating in this instructional design are 7th and 8th grade middle school
students. Out of the 30 students in my class, there are about 5 girls and 25 boys.
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The

STEAM:Coding class is good mix of students of all abilities including English language learners,
special educations students, and general education students.

Learner Pre-Knowledge
Prior to starting the instructional design, 100% of the students are coming in with
knowledge of basic computer programming as all of them have undergone some code.org
modules as well as Alice.org programming. Students are coming in with some knowledge of
creating algorithms, breaking algorithms apart into smaller bite size instructions, creating
repetitive actions using loops, and using conditional statements.
There are about 10 students in the coding class who have participated in our STEAM
pilot class in the 2013-2014 school year. In our pilot year, our last unit focused on using
GameStar Mechanic (https://gamestarmechanic.com/), a web based and story based game
designing program, to make top down and platform games with little to no involvement of
programming.

Purpose and Motivation
Many students envisioned creating a game, but many of them lack the big picture of the
game development and design process. Figure 7 displays some statements of what student’s said
in regards to the type of games they want to make.
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Student 1

“I would design a game that follows a story. The player would go on missions and
quests to accomplish something. The gameplay would get harder over time. It
would be a challenging and stimulating game. “

Student 2

Something that is either role-playing, or puzzle like. So something like Professor
Layton, Phoenix Wright, or Transistor, Fire Emblem, and FTL (Faster than Light).

Student 3

I would make a first person, stealth based psychological survival horror game. If I
had a low budget for the game, I would drop the stealth and first person elements
and make it a text based horror game inspired by creepypastas.

Student 4

RPG, a world where characters are on a journey to find the lost magic stone?

Student 5

I would make a game with a where players are living on harmony and chaos. They
will still be able to use weapons and raise land.

Student 6

I would make a superhero, adventure, story game where the user is allowed to create
their own character and play the story line the way they want to.

Student 7

If I wanted a short game, I would create a game like balloon tower defense 3, or
frizzle fraz the original. If I had more time, I would prefer to make a game such as
knights of the old republic. Basically, I would either make a short, clever, and fairly
challenging game, or a more action filled game that took a long time to complete,
but gave you much satisfaction.

Student 8

I would make a first person shooter where your goal is to bring down building while
eliminating enemies in them. Each level gets harder with more and more enemies on
each level and different ways to bring down the building. You could take out the
pillars, use explosives and even shoot it down with missiles. You can even unlock
new weapons as you gain levels.

Student 9

Based upon these 8 student samples, in general, most students have a general idea
of the type of game they want to play no matter how hard or complicated their game
is.

Figure 3: Student Response on the Type of Games Students Want To Create

Making games already captures student’s attention because they all love playing games.
In class, I see them sometimes sneaking out their phones or going to a website and playing
games. Creating games is relevant work as it provides a learning environment that allows
students to practice certain habits of mind which are highly emphasized in our STEAM:Coding
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class.

The coding class also emphasizes college and career readiness by giving students

exposure to work environments that incorporate coding as many members of our 7th graders took
a field trip to places such as Microsoft, Salesforces, and Warner Bros. Gaming Studio. My
inquiry question is, based upon the ARCS model of motivation and self-determination theory,
“How do I structure this instructional design so that students are confident in their game making
skills and satisfied with the game design learning experience?”
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SECTION 3: DESIGN AND DEVELOPMENT
TASK ANALYSIS OVERVIEW
The instructional goal is for the middle school learners to learn how to use GameMaker
to design and create a game. In order for the learners to get to this goal, learners need to:
STAGE 1: Explore and practice using GameMaker to create a variety of sample games,
STAGE 2: Analyze a game’s formal and dramatic elements,
STAGE 3: Design and build their own game,
INTEGRATED PROCESS: Reflect on one’s learning.
The task analysis diagram is shown in Appendix B.
Exposing students to hands-on game development process in STAGE 1 will help them
understand the terminologies and process flow used in the GameMaker. In STAGE 2, analyzing
a game’s formal and dramatic elements allows the learners to break down any game into its
components so they are able to modify those components and mechanics systematically. Once
STAGE 1 and 2 are proficiently performed, students will have the necessary skills and tools to
design a game from scratch and/or redesign an existing game. As students are learning how to
build and design games, students will practice reflection and metacognition, which is a process
that is integrated throughout through the STEAM Machine, so that there is a habit of managing,
tracking, and constructing their own learning.

STAGE 1: EXPLORING GAMEMAKER
Description
In this stage, the learners will first get their hands dirty in the game making process. The
learners will be using a variety of resources to guide them in making 4 different games – Evil
Clutches, Galactic Mail, Lazarus, and Rainbow Reef.
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Objective:
The learners will be able to explore and develop their programming skills to create a
variety of sample games so that they can to build their own games in the latter parts of this
instructional design.

Instructional Activity
Students will create 4 already existing games using the GameMaker’s Apprentice book
and/or the screencasts as a guide.

Instructional Delivery and Materials
The process of creating the following games- Evil Clutches, Galactic Mail, Lazarus, and
Rainbow Reef - and the game assets used to create these games came from Jacob Habgood’s and
Mark Overmar’s book, The GameMaker’s Apprentice. The reading material will be adapted so
that if reading text is a skill that certain learners struggle with due to student’s learning
disabilities and/or the learner is an English Language Learner, a screencast tutorial will be
created for those learners for each of those games so that they can see and hear what is going on
and imitate what I am doing on the screencast. If they are behind or missed a step on the
screencast they can pause and rewind the video to review those step before proceeding onwards.
Table 2 shows and describes the games that students will make and describes the learning
objectives of each game. Students will follow each of these games in order because each game
instruction scaffolds particular skills needed to create the next game.

Rationale
This stage is a necessary stage for students to begin at because from a motivational point
of view, the learners want to create a game right away and see if it works. Assigning students
games that exists gives the learners a model game to look at prior to building it so they can
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compare the game they are making to the game that’s been made for the sake of accuracy.
Giving them a variety of existing games to make provides the students with practice to help them
develop their programming skills so that they are able to make their own game and/or redesign
an already existing game.
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Game Title

Instructional Design for Each Practice Game
Game
Learners Objectives
Description/Summary

Evil Clutches

The objective of the game is
to save the baby dragon from
the boss while avoiding
demons shooting out of the
demon boss.

The learners will create this game by:
 Importing sprites, sounds, and
backgrounds.
 Creating objects from sprites.
 Customizing the game play room.
 Adding a variety of events and
actions to the objects that include
movements, implementing sounds,
collision events, and an engine
that will keep track of the score.

Galactic Mail

The objective of the game is
to deliver packages to
different moons and planets
on a rocket ship while
avoiding asteroids.

The learners will create this game by:
 Applying the objectives from Evil
Clutches.
 Adding extra levels to a game by
creating another room and
customizing those rooms to
increase engagement and
challenge.
 Navigating between rooms when a
certain event is implemented.
 Providing a variety of motions to
the different sprites.
 Changing the instances of objects
in different situations.

24

Instructional
Delivery/Activity
Students will be given the
following items to complete this
game:
 The instructions to make
this game has been recorded
and placed on the Moodle
website as a screencast that
students can access.
 The game resources (i.e. the
sprites, sounds, and
backgrounds)
 The digital and physical
copy of GameMaker’s
Apprentice is accessible to
students on the Moodle
course and in the classroom
respectively.
 An example of how the
game looks like so that the
learners are able to view it
or play it before building it.
Given the product resources and
the learning resources, the
learners will make the game as
outlined in the screencast video
and/or the pdf ebook/physical
book of GameMaker
Apprentice.

Lazarus

The objective of the game is
for Lazarus to escape falling
boxes. In order for Lazarus
to escape the room it must
stack the falling boxes and
create a platform so that it is
able to reach a button that
will stop the falling boxes
from falling and squishing
Lazarus.

The learners will create this game by:
 Applying the objectives from
Evil Clutches and Galactic
Mail.
 Setting and creating alarm
events for a series of actions to
take place.
 Creating a variety of
conditional statements that
will check certain conditions
before a particular action is
implemented.

Rainbow Reef

In this fun game, Pop, the
starfish, must destroy all the
octopuses to proceed onto the
next level.

The learners will create this game by:
 Applying the learner
objectives from Evil Clutches
and Galactic Mail.
 Use the parent features to
program objects that have
similar characteristics and to
add additional actions events
to those similar objects.
 Create events and actions that
will keep track of lives and
add lives.
 Build multiple levels
increasing in challenge and
engagement.

Table 2: : Instructional Design for Each Practice Game
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GAME DESIGN CHALLENGE 1: Space Invaders
Description
The game design challenge assesses students on the skills gained after creating the 4
different types of games in STAGE 1 of this process. Using a video of Space Invaders, students
will make a close enough replica of the game by making sure each replicated level keeps the
original objective level design.

Instructional Activity
The difference between creating Space Invader and the last 4 games is that certain
scaffolds and supports such as having step by step instructions is absent and the students need to
work in pairs to observe, problem solve, communicate, and iterate to remake the Space Invaders
game.

Instructional Delivery and Materials
Students will be given the game resources to create the game Space Invaders. Students
will be given a link to a video of Space Invaders being played from beginning to end so that the
learners know how each levels are designed prior to remaking it.

Rationale
Differences exist between copying instructions to create games versus remaking a game
without instructions. Remaking a game without instructions shows that the students are
proficient in a variety of skills which include:


Learning how to use the GameMaker engine.



Engaging in problem solving techniques using a variety of habits of mind such as
thinking flexibly, persisting, thinking interdependently, and communication to break
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down a bigger problem into smaller units of problems. The learners will need to solve
each of the smaller problems and put the pieces back together.

STAGE 2: THE DESIGN OF A GAME
Description
In Stage 2, the learners will be learning about how a game is design. The learners will be
using Tracy Fullerton’s text, Game Design Workshop, as a framework to structure how games
are designed. In her book, games are design such that they have formal elements and dramatic
elements. Within the formal elements, you have the necessary game components such as the
players, objectives, rules, resources, procedures, boundaries, and conflicts which are the skeleton
of any game. Dramatic elements include challenges, world building, dramatic arc, premise,
story, and characters which gives the game substance, emotion, and flesh to the skeletal structure
that the formal element provides.

Students will experience the game by playing it and

deconstructing a particular game into its formal and dramatic elements.

Instructional Activity
In order for students to deconstruct a particular game into its formal and dramatic
elements, they need to:

STEP 1: Identify and define the formal and dramatic element of a game using Fullerton’s Game
Design Workshop as a resource.
Students will be creating a concept map of all the terminologies related to the formal and
dramatic elements as shown in Appendix J. For each terminology, they will need to define them
on the concept map and provide examples of what those elements look like.
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STEP 2: Model what it means to deconstruct and analyze a game’s formal and dramatic
elements.
As a class, each group will work in pairs
to create a slide on a collective class Google
Presentation. Each slide will represent one of
the dramatic or formal elements. The class must
play the assigned game PLOK. After playing
PLOK, students will create a slide on their
assigned dramatic or formal elements and place

Figure 4: PLOK- SNES Game

information on the slide that identifies what those elements look like in the game. An example
of this collective presentation is displayed in Appendix K.

STEP 3: Provide students practice deconstructing another game and presenting how they
deconstructed the game.
Once the students know how the game analysis is modeled, each group will be assigned a
random game to analyze and deconstruct. They will make a similar Google Presentation and
present their analysis as a screencast or present to the whole class depending on time.

Instructional Delivery and Materials
The games being played are all Super Nintendo games and are emulated for the Mac and
PC. An emulator and the games were downloaded from a variety of ROM sites and placed on
the Moodle site for students to download and install. Each student has a Google account so they
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are able to create and share their Google Presentation. Students will present their presentation
online using a screencast application, Techsmith Snagit.

Their online presentation will be

uploaded to the class Moodle site.

Rationale
It is important that student know the components that make up a game. The learner must
be able to communicate how their game is designed to each other as well as to an audience.
Tracy Fullerton’s game design framework provides our learners a structure to help them
communicate their own game design.
Certain Super Nintendo games are chosen for this assignment because the chosen games
are prime examples of exceptional game design. If I were to give students the choice of
choosing their own game, they would end up playing their favorite game instead of playing the
game with a critical eye. Students randomly chose there game since each game file was titled
“Game 1 . . . Game 2 . . . etc.”
In terms of presentation of their analysis, students will be screencasting their
presentation. The screencast format will be used in this case because of time constraints and
students get to hear themselves and redo their presentation if they are unsatisfied with their
presentation.

GAME DESIGN CHALLENGE 2: REDESIGN AN EXISTING GAME
Description:
In this game design challenge, the learners will pick one of the following four games that
they’ve made – Evil Clutches, Galactic Mail, Lazarus, or Rainbow Reef. They will be changing
2-3 formal and/or dramatic elements of their game.
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Instructional Activities:
To experience the effects of redesigning a game, students will be:

STEP 1: Redesigning a “Traveler’s Game”
To introduce this game design challenge, students will be redesigning a common game
that children play while they are travelling in an automobile for a long period of time. Students
will be given one of these games so they are able to modifying a couple of the formal elements
of the game. The redesigned game will be presented and demonstrated to the class. Below are
the games that were chosen for the class but the list is not limited to these games.
1.) Tic Tac Toe
2.) Rho Sham Bo
3.) Slap Jack
4.) Solitaire
5.) Battleship

STEP 2: Redesigning an Existing GameMaker Game
Once students know how to modify the formal and/or dramatic elements of a game, they
will redesign one of the games that they have created – Evil Clutches, Galactic Mail, Lazarus, or
Rainbow Reef. Once students finish their modified game, they will present how their game is
redesign to the class.

Instructional Delivery and Materials
For STEP 1, each student group will be given prototyping material such as playing cards,
paper, pencil, paper clips, sponge cubes, tape, etc. in a plastic tub. Instructions and expectations
of the activity will be delivery orally and visually on a white board. A checklist rubric will be
passed out so that students are reminded of the expectations of this activity. For STEP 2, all
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previously made games are downloaded from where they uploaded their 1st version of their
practice games.

Rationale
STAGE 2 assesses how well the learners are able to apply both knowledge and skill of
GameMaker with the knowledge of deconstructing and reconstructing a games based upon its
modified formal and dramatic elements. Using games that students already created allows the
students to revisit previous work, this time with more experience and with a critical eye. This
activity gives students a chance to reimagine and re-innovate existing games.

STAGE 3: BUILD AND DESIGN YOUR OWN GAME
Description:
In this stage, the learners will start going through the design thinking process of planning,
prototyping, and building their game.

Instructional Activities
STEP 1: Planning
Students will undergo the planning process. They will identify and describe the formal
and dramatic elements of their envisioned game. Students will be given a game design document
template packet displayed in Appendix H. All parts of the planning packet must be filled out as
descriptive as they can before they can approach the prototyping stage. The students will pitch
their ideas to me in 1-2 minutes before they can operate a computer to build their prototype. If
their ideas are approved, they will get to build their prototype. If their ideas are not approved,
they will receive feedback, questions, and concerns. They must address those concerns and
questions before they build their prototype.
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STEP 2: Building the Prototype
Students will create a digital prototype. They will need to collect and/or create resources
for their game. If copyrighted resources are being collected online, students must acknowledge
where they get their resources from in the game info section of their GameMaker file. The class
Moodle site will have links to sites where student can download free and un-copyrighted sprites,
sounds, and background. Students will have 2 weeks to build a functional prototype. Once the
prototype is finished, they will upload it to the Moodle site so their peers are able to test their
games out.

STEP 3: Peer Testing
Each team will pair up with another team and they will test out each other’s games out.
A feedback form will be given to the each team so that the student game development team
receives feedback from their peer groups. After the feedback has been given back to the original
team, the team will modify the game mechanics and game play based upon the feedback.
Students will have another week to iterate their game until their game is tested out by users
outside of the coding class.

STEPS 4: Beta Testing
Classes outside of the STEAM:Coding class will be invited to test out each team’s
games. The class member’s will play the team’s game and provide feedback on general game
play, the game’s strengths, and areas for improvement. Students will have another week to
iterate their game according to the feedback.

STEP 5: Preparation for the IT’S GAME TIME EXPO
After students have modified their games, they are ready to prep for the “It’s Game Time
Expo” which is an event where students will pitch their games to game development experts,
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game reviewer, tech companies, district administrators, and local teachers/administrators. Prior
to making the pitches, student will evaluate a number of pitches to see what is considered an
excellent pitch and a mediocre pitch. Students need to write up a script of their pitch and practice
their pitch in front of the class. Students will also build a 1 minute demo reel of their game using
Snag It and a movie editor on their computer to complement their pitch. After student teams
practice presenting pitches in class, the audience will provide feedback on how to make their
pitch engaging and persuasive.

STEP 6: IT’S GAME TIME EXPO
On the evening of May 21st, students will pitch and present their product to an audience
of teachers, parents, district/local administrators, game developers and reviewers, and other
companies and educational institution that are invited. In this formal presentation, students will
pitch their game in the most engaging fashion for 2 minutes maximum. After every group
presents their pitch, students will table their exhibit where the audience members will get to do a
gallery walk of all games student teams have made in the coding class. This is an opportunity
where students become the experts and answer questions about their game as well as allow the
visitors to try out their game.

Rationale
Game Night is the closing ceremony of this project and a celebration of student work.
This will give students a chance to show off what they have learned, how they learned, and
reflect on their strengths and what they need to work on. Reflection and emphasis of process is
essential as students are presenting their work. According to Bloom’s Taxonomy, students are
hitting on the higher level cognitive skills through the exhibition using:


Analysis by breaking down their process of creating their game.
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Self-Evaluation by reflecting on processes that went really well and processes that they
needs to revise so that the process of getting to the product is improved,



Creation by creating a product based upon skills and knowledge that they have acquired
throughout the semester.

At this point, this exhibition represent student’s owning what they learned and owning the
product and process of building their product.

INTEGRATED PROCESS: REFLECTION
On a daily basis, students will post up a learning blog on our Moodle site displaying what
they have learned that day, how they learned what they learned, and questions that they might
have so those questions are addressed the next day. Students will also post up 1-2 e-portfolio
entries on a weekly basis. The purpose the portfolio system is for students to describe the product
that they built, how they built the product, how they used a specific habits of mind to build it,
and explain how they can further grow in a specific habits of mind.

At the end of the

instructional design, students should have evidence for every habits of mind to show that they
have used all habits in the work and learning that they do.
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SECTION 4: EVALUATION
Formative Evaluation
Formative Evaluation with the Learners
A small group formative evaluation was conducted. In this formative evaluation there are
29 students who have participated in this instructional design ranging in a variety of learning
abilities from students who have special needs, to those students who are in a language
immersion cohort, to those students who are immersed in the general education core courses.
Learners were not selected in this case; rather the students selected the coding course as
an elective. Because of the huge amount of student wanting to be in the STEAM:Coding course,
it up to the discretion of the 7th and 8th grade counselors to determine who gets to be in the
coding course.
The instructional design was evaluated based upon the following componentsSTEAM Machine
Phases
DISCOVERY

DESIGN

EXHIBITION

REFLECTION

INSTRUCTIONAL STRATEGIES
STAGE 1: Exploring GameMaker
STAGE 2: The Design of A Game
Textual ReadingScreencasts of the creation process of
Creating a concept map of the dramatic and
the following games.
formal elements of a game.
 Evil Clutches
Identifying the Formal and Dramatic
 Galactic Mail
Elements of a Super Nintendo Game
 Lazarus
 Rainbow Reef
Recreating Space Invaders
Redesigning a previous GameMaker Game
by changing 2 or more of the formal and/or
dramatic elements of the game.
Submission of Space Invaders.
Submission of a Previous GameMaker
A written description of how they
Game and a presentation of how they
design Space Invaders.
redesigned
Portfolio Entries
Portfolio Entry
Daily Learning Logs
Daily Learning Logs

Table 3: Instructional Design Components Included in the Formative Evaluation

Due to time constraints, this instructional design doesn’t include the evaluation of STAGE 3:
BUILDING YOUR OWN GAME. Below are the activities performed in the STAGE 3 of this
instructional design that are not being included in this evaluation.
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STEAM Machine
Phases

INSTRUCTIONAL STRATEGIES
STAGE 3: BUILDING YOUR OWN GAME

DISCOVERY
DESIGN
EXHIBITION
REFLECTION

n/a
Design and create a digital prototype of their game
Game Night
Portfolio Entries
Daily Learning Logs

Table 4: Instructional Design Components Not Included in the Formative Evaluation

This instructional design was evaluated using the GameMaker Mid-Project Survey as
shown in Appendix F. The overall purpose of the survey is to assess the clarity and feasibility of
the instructional strategies used in this instructional design.
In Appendix E, a sample of the GameMaker Quiz was given to students before and after
the implementation of the instructional design. The quiz assessed student’s overall knowledge of
the GameMaker engine and the game development process hence evaluated how much of an
impact the instructional strategies had on student’s application of the knowledge attained.

Formative Evaluation with the Learning Specialists and Subject Matter Expert
This instructional design was evaluated by a learning specialist and a subject matter
expert. The design was evaluated based upon the following criterions - overall feasibility,
clarity, and impact of the instructional strategies used in this project. Kimberly Campisano is a
Teacher on Special Assignment for the Curriculum and Instruction Department of San Francisco
Unified School District and was assigned to be the learning specialist for this formative
evaluation. Kimberly Campisano was used in the formative evaluation because she is currently a
teacher who has working knowledge of current and best practices in STEAM. She is
knowledgeable of the student population that I am currently serving in the middle school level
due to the number of observations she’s had in my class.
The subject matter expert used for the formal evaluation is Mr. Gabor Szauer who works
for Warner Bros. Gaming Studio in San Francisco. Gabor is a game engineer and has industry
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knowledge of the game development process. A subject matter expert was needed because
instructional designers are deeply involved in the designing instructions and have difficulty
taking a step back to look at the bigger picture of the design. A subject matter expert is needed
to comment on the accuracy and currency of the instruction. (Dick, Carey & Carey, 2009)
The protocol used for the formative evaluation is the tuning protocol. “The tuning
protocol was originally developed as a means for . . . receiving feedback and fine-tuning . . .
developing student assessment system, including exhibitions, portfolios, and design projects.”
(Blythe, Allen & Powell, 1999) The presenter, the instructional designer, presents a design,
assessments, and/or work and asks the critical friend(s) for feedback and focus feedback on
particular area.

After the presenter presents the work, the critical friend(s) provides clarifying

questions, examines the work quietly, reflects on, and shares out warm and cool feedback to the
presenter. The presenter will speak to those questions and feedbacks received by the critical
friend(s).
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Results and Analysis for Formative Evaluation Data
DATA FROM THE LEARNERS

Rating the Effectiveness of the Learning Process
Learning Processes
Creating the following games: Evil
Clutches, Galactic Mail, Lazarus, and
Rainbow Reef - gave me a good amount
of practice to familiarize myself with the
GameMaker Engine.

Number of
Responses

Strongly
Agree

Agree

Neutral

Strongly
Disagree

Disagree

25

8

11

3

1

2

24

10

5

3

3

3

27

7

10

8

1

1

I learned GameMaker best by exploring
it myself.

27

7

6

5

5

4

I learned GameMaker best by looking at
what other students are doing.

27

5

5

11

1

5

10

5

5

5

2

The ebook "GameMaker's Apprentice"
helped me understand how to use the
GameMaker Engine.
Mr. Aringo helped me understand how
GameMaker works.

I learned GameMaker best by having a
partner with me.
27
Table 5: Rating the Effectiveness of the Learning Process

Rating in Student Confidence in GameMaker Process
Learning Process

Number of
Responses

Strongly
Agree

Agree

Neutral

Strongly
Disagree

Disagree

I am confident in using GameMaker to
make games.

26

3

6

11

2

4

I am able to use little to no help from
screencast videos and the ebook
"GameMaker's Apprentice" to help me
make my game.
I am able to describe how games are
made.

25

2

3

5

9

6

27

4

8

8

2

5

I am able to describe how games are
designed.

27

3

0

9

1

4

Based upon any game that I play, I am
27
3
able to analyze the game's design.
Table 6: Student Confidence Rating in the Game Making Process

9

9

2

4
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Rating in the Effectiveness of the Instructional Strategies, Materials, and Delivery System
Instructional Strategies,
Materials and Delivery
Number of
Highly
Systems
Responses
Effective Effective Neutral Ineffective
27
9
8
1
7
Partner Work
27
15
4
5
2
iMacs/Laptops
26
13
5
5
2
www.teamaringo.org
25
14
5
2
3
GameMaker Apprentice
25
4
6
4
7
Screencast Videos
27
8
7
7
2
Examples of Games
27
5
4
5
6
Learning Logs
27
3
3
3
8
e-Portfolios
27
5
5
10
2
Game Design Analysis
27
5
5
8
5
Game Design Concept Map
27
13
8
4
0
GameMaker Practice Games
27
7
12
5
1
Mr. Aringo's Help and Feedback
26
4
2
8
6
Habits of Minds
Table 7: Rating in the Effectiveness of the Instructional Strategies, Materials, and Delivery System
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Highly
Ineffective
2
1
1
1
4
3
7
10
5
4
2
2
6

TUNING PROTOCOL FEEDBACK RESULTS- LEARNING SPECIALIST
Kimberly Campisano- STEAM Integration Specialist @ SFUSD STEM Dept.
Discussion
Warm Feedback
Cool Feedback or Questions
Points
The Moodle website (www.teamaringo.org) is
As a new person, looking at the website, Kim recommended that each module had
Moodle
visually
simple.
It
is
easy
to
find
which
module
structured
steps made explicit so that student know what step they are on. (i.e. STEP 1:
Website
to go to because of the grid format. Each
module has a symbol that explicitly has the title
of module so that students know where to go.

Essential
Questions

Screencast
Videos

The essential question is well framed and is
open ended so that students can explore the
questions in depth. She also noticed that the
essential question is not focused on coding
rather coding as a tool to develop games.
Kimberly looked at a couple screen cast videos
and enjoyed the beginning parts of the video
because of the story and the design of the game
being narrated
She values that the STEAM Machine is explicit
in its steps and process. It guides the teacher
through the process of a project.

STEAM
Machine
Process
Collaboration Students collaborated in pairs.

Portfolio

Kim values the fact that student do portfolio and
emphasizes the product, the process of building
the products, the connections to the habits of
mind, and the ability for students to reflect on
how they can grow in a specific habit.

DISCOVERY PROCESS . . . STEP 2: DESIGN THINKING PROCESS)

Kim recommended also a way for students to see what their progress is in real time,
which is possible to do in Moodle using the progress chart widget.
Visually the essential question is not the focus of the unit. Kim recommended that the
essential question is placed at the top of the course page so that it becomes the focus of
the class.
Kim recommended there to be some sort of preview of how the game looks like while the
story is being told so she can see how the game look like before she builds it. Having the
game visually accessible will allow the developers to see if they are making the game
accurately.
Kim wonders how to make the STEAM Machine friendly to the student. She emphasizes
the importance of making the process accessible for the students so they know what step
they are on.
Kim wondered how students collaborate. If a group doesn’t know what to do, she
recommended that there be structured time for students to seek help from another group
and either ask a question or help another group out so that a group or a person doesn’t
become the center of help if they are an expert at a particular task. I also replied that we
can do a parking lot board so that students park their questions or requests and students
can see who needs helps. I wonder how I can structure this type of collaboration in my
classroom.
She wondered if all students are doing portfolios. There is a push for the use of
portfolios for our special education and ELL students so they also learn how to be
metacognitive about their process. How do I make portfolios an inclusive activity for all
students?

Table 8: Learning Specialist Warm and Cool Feedback
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TUNING PROTOCOL FEEDBACK RESULTS-SUBJECT MATER EXPERT
Gabor Szauer – Game Engineer – Warner Bros. Gaming Studio, San Francisco
Discussion Points
GameMaker
Game Design
Document

Game Maker
Apprentice E-book
Windows vs. Mac
Version of
GameMaker
Accuracy

Exhibition
Space Invaders
Engineering and
Iteration

Warm Feedback

Cool Feedback or Questions

GameMaker is an event based drag and drop programming
engine that is meant to provide students a softer way of getting
into game design and development.
He valued the use of a game design document and the fact that
teams are not allowed to build their game until teams are ready
articulate their vision of their game verbally and through
writing.

Gabor wondered why use GameMaker. Have I tried other gaming
engine? He e-mailed me a variety of other engines as possible
alternative.

The format of the game design document is a soft way of getting
into the college level and real world level design documents.
Gabor liked how the e-book has been split up into chapters on
Moodle rather than giving the whole book to the student which
might be over-inundating.
He wonders if there is a difference between the Mac and
Windows version of GameMaker. How do I provide student with
instructions to accommodate for the differences in platform?
The course structure is accurate to that of Full Sail University
and the process used in Warner Bros. Gaming Studio. He
acknowledges that students work in team, have deadline,
practice the foundational skills, create a design document,
delegate tasks to team members, and present their product.
Gabor values the exhibition process which is on par with the
STEAM Machine.
Gabor values the use of the Space Invaders video so that
students can see what the game looks like before they make it.
He valued the STEAM Machine and the emphasis on reverse
engineering and iteration. Engineers are always going through a
design thinking process.

Table 9: Subject Matter Expert Warm and Cool Feedback
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Gabor recommended students playing the actual game so that
they fully experience the game before making it.
He proposed a project where students pick out a verb and
students are to create a game based on the verb.

Discussion and Implications
Effectiveness of the Learning Process
When students rated the effectiveness of particular learning structures and processes, they
replied that practicing on creating games is necessary to be a proficient game developer.
Without practice, particular skills won’t develop and won’t be used and accessed for future
complex tasks. The use of the GameMaker’s Apprentices book has been an effective tool in
learning the GameMaker engine. Students are able to follow along easily because the book is
well developed for the middle school students such that there are pictures of the process, steps
are numbered, and particular topics are group by certain tasks so that those concepts are
emphasized. Mr. Aringo, the STEAM teacher, was also a tool to coach students in developing
their games and help students understand general game development concepts. Students valued
having a partner with them to make sense of the game engine. Partner programming allows a
student to be the driver, the person on the computer, and the navigator, the person navigating the
driver, so that all members of the team have a role.
Some students are able to work autonomously and explore GameMaker but the majority
of the students need a learning tool to help structure their learning. This brings up the fact that
there is a balance between a student-centered environments, where students guide their own
learning, and a teacher directed environment, where the teacher provides a process for the
students. An imbalance in either environment will result in a disengaging and unmotivating
classroom culture because of the lack of structure or the existence of too much structure.
Very little students asked their peers for help but a lot of the indirect peer help came from
seeing what their peers were doing. Students were able to get help through visual examples.
More sharing is needed to promote this classroom culture because learning doesn’t happen in
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isolated incidences. How do I structure learning so that students effectively help each other get
to the goals of this project?

Student Confidence in the GameMaker Process
When evaluating student confidence, I had to look at particular tasks that involved little
to no supports or scaffolds to see if students were able to solve and persist through programming
problems autonomously. After the instructional design, most students feel comfortable in using
the GameMaker engine to make games assuming that the resources to learn GameMaker was
made available. When particular resources like the screencasts and the e-book are absent from
the game making activity, students didn’t feel confident that they were able to create a game
without the learning tools. Student haven’t reached a proficient level in this skill until they feel
confident using it. This also informs me that students need to reference the resources just in case
they are trying to solve a programming issue. More exposure and practice is needed in redesign
games or creating their own games so they experience and learn to solve their own programming
problems.
Students feel comfortable in describing how games are made but some students are still
trying to understand the game design process. They are having difficulty in finding the most a
game development process they can use so they can create their game in the most efficient way.
Because the learners are going to have one experience in which they had to manage their
process, this didn’t give them time to evaluate how that process went nor time to modify that
process for future game development projects.
After students created the game design analysis, students feel that they have a good
understanding of the dramatic and formal elements of game design. As a result, they have
created a game design document using Tracy Fullerton’s game design elements framework.

43

Effectiveness in Instructional Strategies, Materials and Delivery System
Majority of the learners felt that partner work, using computer, accessing the class moodle site,
using the GameMaker’s Apprentice book, having examples of the games, creating the game
design analysis and concept map, Mr. Aringo’s feedback and help were all effective instructional
strategies, materials, and delivery systems. Practicing using the tools and designing a system
where students can access these tools are necessary to make learning effective and efficient.
Ineffective instructional strategies, materials, and delivery system include the screencast
videos, learning logs, portfolios, and the habits of minds. More instructional support is needed
around the areas of reflection and metacognition. At this point, students struggle to manage their
own learning and have trouble documenting what they learned, how they are learning, how the
habits of mind are connected to what they learning, and what improvement they can make. In
connection to what students least enjoy doing as shown in Table 11, too many tasks were
occurring simultaneously where multitasking on creating game, reflecting on learning, and
learning logs bogged students down and didn’t make the learning process efficient and
enjoyable. At the same time, when there is an absence of metacognition in the learning structure,
students are not able to assess and articulate what they understand and how they understand the
concepts.

Metacognition requires time so that students are able to think about their own

learning. How and when do I structure time so that students are able to practice reflection and
metacognition so that they don’t feel bogged down while learning game development?
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Discussion and Implication of the Learning Specialist Response
Kimberly Campisano focused her feedback on the following instructional design
components – the Moodle website, the essential question, screencast videos, the STEAM
Machine, collaboration, and portfolio system. The Moodle website is an accessible tool for all
students and it visually cues students where to go. But if you were to introduce this website to a
person who has never done this class or who is absent excessively, it’s would be confusing
where to start without direct instructions. Each module should have more visual cues and
explicit steps so students know what part of the learning process they are at. Further action is
needed to place the steps of the STEAM Machine in each learning module.
The essential question is a great guiding question that is not focused on coding but using
coding to create games.

If the essential question is that important, it should be visually

accessible and it should be big and bold because the essential question is the centerpiece to the
project. Further action is need to make game development a yearlong course so the essential
question , “How are games created?” is the focus of the year and will be posted on the top of the
course Moodle site.
The screencast videos are a great differentiation tool. For those student who have a hard
time with reading due to a learning disability or due to a language barrier, the screencasts allow
students to see and imitate what is going on, pause, rewind, and review what the author of the
screencast did. The screencast unfortunately were too long hitting 30 minutes for a short tutorial
to and 2 hours for a long tutorial. Based upon the effectiveness of instructional strategies as
analyzed in Table 7, students were leaning towards screencasts being an ineffective learning tool.
In Table 8, Kim needed to see how the game looks like first while the game design is being
narrated so she has an accurate vision of what the game looks like before building it. Further

45

action is need by adding on a video of the actual game play at the to the existing screencast
videos so that student see the game in action prior to building it.
The STEAM Machine provides the structure to guide the teacher in the project unit.
Kimberly wonders how the STEAM Machine is used to guide students. The STEAM Machine is
like a map that can potentially show students where they are at and where they need to go to
reach the project’s terminal objectives.

The STEAM Machine graphic organizer is student

unfriendly because it is designed for the teacher due to the language and the amount of text.
Work is needed to simplify the STEAM Machine graphic organizer for the students or making
sure the Moodle website has the steps of the STEAM Machine on them with their respective
tasks below each of the STEAM Machine process.
In terms of collaboration, work is needed on redefining and restructuring how student
collaborate. Due to the limited number of computers, students were required to collaborated in
pairs. There are students who collaborate well with each other on a routine basis and there are
students who do most of the work leaving their partner disengaged.

How does effective

collaboration look like and how do I assess collaboration? How can students self-assess their
own ability to collaborate? Kimberly also wondered if students collaborated outside of their
partner groups. She recommended that there should be a time and a space for students to ask for
help and for other students to help groups that are in need of guidance.
Kimberly values the portfolio system as it is a tool for students to construct and reflect
what they’ve learned. Based upon Table 7, student’s thought that the portfolio system is an
ineffective instructional strategy. I currently have a number of students who have not started or
are still at the beginning stages of the portfolio even though multiple examples, sentences starters
and guiding questions, frequent feedback, and accommodated deadlines were given. I also
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noticed that I started portfolios in February and not at the beginning of the school year so this
learning structure added another task to a routine all students need to adapt to. If I started the
portfolio structure at the beginning of the school year, how would the quality of the portfolio’s
be different and would there there would be a different type of buy in to this valuable learning
structure?

Discussion and Implication of the Subject Matter Expert Response
For the subject matter expert, Gabor Szauer, he commented on the following components
of the instructional design – the use of the GameMaker program, game design document,
GameMaker’s Apprentice book, accuracy of the instruction, the exhibition, Space Invaders, and
engineering and iteration.
GameMaker is an age appropriate engine for middle school students to use because of it’s
event based and drag and drop platform. The event based feature allows students to think in an if
and then scenario. Even though GameMaker is an engine of choice, there are other engine
platforms out there to explore. More work is needed in determine the pros and cons of other
types of game engines that will allow middle school students to create games while learning how
to program. Gabor wondered if there was a difference between the Windows and OS X version
of GameMaker. If there is a difference, how were the differences communicated? Having
experience with the GameMaker engine, the differences are very small and are communicated
within the e-book and with the screencast.
The game design document is an important feature of the game development process as it
communicates how the game should look like to all members of the team. Having students
create the game design document before creating the game on a computer allows student to think
and communicate what they want to build before they build it. If students are not able to
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articulate what they want to build, they will build their game in an inefficient manner.

The

game design document is a relevant tool as many game companies and game schools use such
tools in their development process. Exposing students to this tool sets them up for success if
they want to get into the game development industry. This also brings up how accurate the game
development process in the middle school level is similar to that of the game development
process at the industry and higher education school level. Gabor stated that students have to
work in teams, they have deadlines, they have to practice foundational skills, they have to create
a design document before building, testing, and implementing their design, and they have to
present a product after a certain time period. This process all relates to the STEAM Machine and
the fact that the STEAM Machine guides the teacher and students through process in which the
student’s ideas become something tangible for the user to interact with.
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Summative Evaluation
Overview
In the summative evaluation, the Kirkpatrick Model for evaluating training was used to evaluate
this instructional design. Below are the 4 Levels of Kirkpatrick’s Model and a description of
how each of these levels assist in evaluating the instructional design.

Level 1: Reaction
The reaction of the learner’s was evaluated after the students finished Space Invaders and while
students were starting on STEP 3: Build Your Own Game. The questions that I will be focusing
on in this level are:


What did the student’s enjoy in this project?



What did the student least enjoy in this project?

By asking these two general questions, students were prompted to respond to one or more of
these aspects.


Level of appeal of the instruction,



Relevance of the objectives,



The ability of the course to motivate and retain interest,



The amount and appropriateness of interactive exercises,



The ease of navigation and the use of tools,



The value and immediate applicability perceived by the learners.

The responses will be collected thru the Moodle website via a questionnaire activity. Each of the
responses will be organized into general categories for analysis.
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Level 2: Learning Results
To evaluate the learning results, I gave a pre-test before implementation of the
instructional design and a post-test after the creation Space Invaders. The comparison between
the pre- and post-tests were used assess how much growth in learning students had while the
instructions were being implemented.

The pre- and post-test has 2 components that were

assessed:
1. Student’s general knowledge on the use of the GameMaker engine,
2. Student’s ability to describe the game development process.
Both components will be analyzed using a t-test or a single parameter ANOVA test to determine
whether or not the instructional design has made a significant impact on student’s general
knowledge of the GameMaker engine and the game development process.

Level 3: Behavior in the Classroom
To evaluate the behavior in the classroom, I will be using the Mid-Project Survey after
the creation of Space Invaders to inform whether the learners were changed by the new
knowledge or skills. Student will use the Moodle questionnaire activity to respond to which
habits of minds they have used while learning the game development process. Each responses
will be tallied up.

Level 4: Results
To evaluate the results of the learning process, I will be looking at how accurate and
complete student’s remade Space Invaders as a means of assessing student’s ability to use the
GameMaker engine. A rubric, as shown in Appendix L, will be used to measure the accuracy
and completeness of the product. I will also be looking at the team’s game design plans for the
game they are planning on to see if they incorporated most to all of the game design elements
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into their plan accurately. The tangible results of this instructional design are geared towards
student’s understanding and application of how students used the GameMaker engine and how
well students integrate game design elements when creating a game.

Results and Analysis
Level 1: Reaction
Aspects of This Project Students Enjoyed
Project Aspects

Number of
Responses
16
4
3
3
2
2
2
1
1
1
1
1

Making Games
Using computers
Exploring Game maker
Solving Problems
Trying Something New
Work with each other
Free Time After Completion
Game Elements
Relaxing Environment
Portfolios
Applying What I learning
Creativity
Table 10: Aspects of the Project Students Enjoyed

Aspects of This Project Students Least Enjoyed
Projects Aspects
Portfolio
Not Enough Time
Multitasking
More and new projects
Slow Computers
Making Games
Learning Logs
Not enough computers
Homework
Group work
Falling A Sleep In Class
Explaining Your work
Being an autonomous learning

Number of Responses
9
6
3
3
2
2
2
1
1
1
1
1
1

Table 11: Aspects of the Project Students Least Enjoyed
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When evaluating the reaction of the students, Table 10 shows that 16 student’s enjoyed making
games overall and enjoyed using the computer and GameMaker as tools to make games. There
is also engagement in learning how to solve problems. In this projects, 9 student least enjoyed
collecting evidence and reflecting on assignment. In Table 11, students didn’t enjoy not having
enough time, multitasking, and welcoming new projects which related to how well students
managed their learning process.

Level 2: Learning Reactions
t-Test: Paired Two Sample for Means
Before Implementation of ID
(n=28)
Mean
Variance
Observations
Pearson Correlation
Hypothesized Mean Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail

3.642857143
6.08994709
28
0.267986562
0
27
-6.744861057
1.52505E-07
1.703288446

P(T<=t) two-tail

3.0501E-07

t Critical two-tail

2.051830516

After Implementation of ID
(n=28)
8.035714286
9.961640212
28

Table 12: Data Analysis: Learner’s Understanding of the GameMaker Engine Before and After the
Implementation of the Instructional Design
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Points Received on Quiz

Learner's Understanding of the
GameMaker Engine Before and After
Implementation of ID
20
15
10
5
0
Before Implementation of ID (n=28)

After Implementation of ID (n=28)

Before and After Implementation of ID
Figure 5: Graph: Learner's Understanding of the GameMaker Engine Before and After Implementation of the
Instructional Design

Before the implementation of the instruction design, 28 students took a quiz and scored a means
of 3.6 points out of 10 points with a variance of 6.08 points. After the implementation of the
instructional design, 28 students took the same quiz and scored with a means of 8.03 points out
of 10 points with a variance 9.96 points. A t-test analysis for two tails was used to determine if
there was significant different between the results. The t-test analysis resulted in a p-value of 3 x
10

-7

(p<.05) which shows that there is a significant difference between the quiz scores before

and after the implementation of the instructional design.
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Anova: Single Factor
SUMMARY
Groups
Before Implementation of ID
(n=23)
After Implementation of ID
(n=29)

Count

Sum

Average

Variance

23

30 1.304348 0.312253

29

37 1.275862 0.564039

ANOVA
Source of Variation
Between Groups
Within Groups

SS
0.010408257
22.66266867

Total

22.67307692

df

MS
1 0.010408
50 0.453253

F
P‐value
F crit
0.022963 0.880162 4.03431
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Table 13:Analysis: Learner’s Understanding of the Development Process Before and After the
Implementation of the Instructional Design

Points Received on Quiz

Learner's Understanding of Game Design
Before and After Implementation of ID
2
1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0
Before Implementation of ID (n=23)

After Implementation of ID (n=29)

Before and After Implementation of ID
Figure 6: Graph: Learner’s Understanding of the Development Process Before and After the Implementation
of the Instructional Design

Before and after the implementation of the instructional design, students took a 13 point quiz.
The last two questions of the quiz was used to collect data on student’s understanding of the
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game development process. In Figure 5 and 6, before the implementation of the instructional
design, 23 students took the quiz and resulted in a means of 1.30 out 3 points with a variance of
.31 points. After the implementation of the instructional design, 29 students took the same quiz
and resulted in a means of 1.27 points out of 3 points with a variance of .56 points. An ANOVA:
Single Factor Analysis was used because we have a different amount people who answer the last
two questions in both the pre- and post- tests. There were students who answered the questions
and those who left it blank and therefore didn’t count towards the analysis. The ANOVA test
resulted in a p-value of .88 (p>.05) which shows that there is no significant difference in the
results before and after the implementation of the instructional design.
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LEVEL 3: Behavior
Habits of Minds Used
Persisting
Managing Impulsivity
Listening with Understanding and Empathy
Thinking Flexibly
Metacognition
Striving for Accuracy
Questions and Problem Posing
Applying Past Knowledge to New Situations
Thinking and Communicating with Clarity and Precision
Gathering Data Through All Senses
Creating, Imagining, and Innovating
Responding with Wonderment and Awe
Taking Responsible Risks
Finding Humor
Thinking Interdependently
Remaining Open to Continuous Learning

Number of Responses
25
17
15
20
11
23
12
17
9
15
10
8
16
15
12
16

Table 14: Tally of Habits of Minds Students Used

Table 14 shows that students recognized that the following habits of minds - persisting,
managing impulsivity, listening and understanding with empathy, thinking flexibly, striving for
accuracy, applying past knowledge to new situations, gathering data through all senses, taking
responsible risks, finding humor, and remaining open to continuous learning - are key skills,
attitudes, and behaviors they have used as they were learning game design and development.
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LEVEL 4: Results

Habits of Mind Scoring of Game Design
Challenge 1: Space Invaders
2.00
1.80
1.60
Rubric Score

1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00
Persisting (n=27)

Striving for Accuracy
(n=27)

Persisting/Striving for
Accuracy (n=27)

1.26

1.33

1.04

Series1

Habits of Mind
Figure 7: Habits of Mind Scoring of Game Challenge 1: Space Invaders

Number of Students

Tally of the Numbers of Student Who
Received a Rubric Score of 0, 1, or 2 for Each
Habits of Mind
20
15
10
5
0

Persisting
0

1

2

Persisting

2

16

9

Accuracy

4

10

13

Persisting/Accuracy

4

18

5

Accuracy
Persisting/Accuracy

Rubric Score
Figure 8: Tally of the Number of Students who Received a Rubric Score of 0,1,or 2 For Each Habits of Mind
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After students created Space Invaders without the instructional scaffolds, they were
graded based upon two habits of minds persisting, which is based upon how much of the game
they have completed and striving for accuracy, which based upon how close the student’s game
creation is to the actually game that they saw on video. The rubric used to evaluate student’s
work is shown in Appendix L. In Figure 7, 27 students worked on the creating Space Invaders.
For persisting, the mean student score is 1.30 with a variance of .37 and for the habits of mind,
striving for accuracy, the mean student score is 1.41 with a variance of .48. There was also an
analysis to determine if there was an interaction between persisting and striving for accuracy.
For each student, the lowest score between the habits of mind was picked and the mean score of
the interaction between persisting and striving for accuracy was 1.04.
In Figure 8, the numbers of students were tallied up to see how many of them received a
rubric score of a 0, 1, or 2 for each habits of mind. For persisting, 2, 16, and 9 students receive a
score of 0, 1, and 2 respectively. For the habits of minds, striving for accuracy, 4, 10 , and 13
students received a score of 0, 1, and 2 respectively. For the interaction between persisting and
striving for accuracy, 4, 18, and 5 students received a score of 0, 1, and 2 respectively.
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DISCUSSION AND IMPLICATIONS
LEVEL 1: Reaction
Students responded positively to making games and using computers as tools to make
games. The learners found it empowering to see the connection between their ideas and making
their ideas tangible through programming. For many of them, programming a game is something
that is new and many of the learners wanted to understand how to do so and are motivated to
break down bigger problems and solve each smaller problems steps by step.
Students least enjoyed the portfolio system and students felt that the work should speak
for itself. Does the work speak for itself? If students are copying the instructions from the
screencasts or the e-book, how do I know that they are learning? A portfolio system is a way
for students to articulate what they know and how they learned. More formal assessment are
needed so that I can check for student understanding as they are going along with the
instructions. A modification to the instructions that I want to implement for the upcoming year
is to have students take a quiz after completion of a learning module on the Moodle site so that
students are assessed on what they learned and they are able to get immediate feedback about
what they understand and don’t understand.

Based upon the portfolios I’ve read, there are a

number of students who are able to articulate what they learned through writing and there are
other students who struggle with communicating their learning process through writing. Is
metacognitive skills the barriers or is writing skill the barrier?
The learners have a hard time prioritizing what tasks are important as many of them said
that there isn’t enough time to do all of these projects. Students struggle with multitasking and
project management. How can I support students in managing multiple tasks? How can group
member support each other so that collaboration is an efficient process?
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LEVEL 2: Understanding
In Figure 5, there was a significant difference between the amount of student
understanding before the implementation and after implementation of the instructional design.
There was also growth of understanding which shows that student have a better understanding of
the GameMaker engine after the implementation of the instructional design.

The implication

behind the results is that exposing student to the e-book and/or screencast instructions to make
particular games helped students understand the GameMaker engine. Student’s practicing with
the game engine tool repetitively helped them acquire and apply certain skills in the game
making process.
In Figure 6, there were no significant difference between student’s understanding of
game design and development before and after the implementation of the instructional design.
A number of reasons exist to explain why there is no growth in student’s understanding. The
instructional design provided students with practice using the game engine, some practice in
knowing the elements of the game, but little practice in creating a game from scratch or
redesigning a game. Students were given the resources such as the graphics and sounds so that
student focused on programming the resources rather than making them. If students started from
scratch and made their own graphics, sounds, and has practice designing their game from a
design document then they would have a holistic view of how games are developed from start to
finish. Due to time constraints, this instructional design doesn’t include students creating a game
from start to finish. If more time were permitted, another evaluation would occur after students
created their own game so that we can re-evaluate whether or not there was growth in
understanding the game development process.

LEVEL 3: Behavior.
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The STEAM: Coding class is rooted in the 16 Habit of Mind and students in general
recognized that the habits of mind played an essential role in problems solving. Students
recognized that persisting, managing impulsivity, listening and understanding with empathy,
thinking flexibly, striving for accuracy, applying past knowledge to new situations, gathering
data through all senses,

taking responsible risks, finding humor, and remaining open to

continuous learning - are key skills, attitudes, and behaviors they used as they were learning
game design.
Little students recognized that metacognition, questioning and posing problems, thinking
and communicating with clarity and precision, creating, imagining, and innovating, responding
with wonderment and awe, and thinking interdependently are skills needed to go through the
game design process. A huge part of this habitual gap is student recognizing how these skills
look like in action and from a designer’s point of view, creating intentional instructions in which
students practice these habits to guide them in recognizing the habits that they are using.
Metacognitive structures in the last 10 minutes of class may be needed so that students are
reminded what habits they have used that day.

LEVEL 4: Results
Are coding students able to apply what they have learned to meet the learning outcomes?
They were given a task to remake Space Invaders given a video of the gameplay and assets to
make the game. The outcomes that were looked at were the use of the following habits of mind
– persisting and striving for accuracy. In Appendix L, a rubric was created to evaluate students
on these two habits of mind. If students are able to completely and accurately recreate the game,
then students have successfully -
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1. Managed their impulsivities by planning out how they should recreate the game prior to
building it through diagram, writing, researching, and communicating,
2. Thought flexibly by generating alternative solutions to solving a programming problem,
3. Questioned and posed problems by considering what information is needed in order to
solve a programming problem,
4. Applied past knowledge to new situation by using skills learned while creating the
practice games in Space Invaders,
5. Communicated with clarity and precision by speaking and writing clearly and specifically
about what they need to solve the problems,
6. Gathering data through all senses by observing the video of the game they need recreate,
7. Taking responsible risks by not being afraid of trying new features out to solve a
programming problem,
8. Thinking interdependently by working effectively with their team members,
9. Remaining open to continuous learning by looking at other sources such as other
websites and other screencasts to help them solve a problem.
Based on the analysis in Figure 7 and Figure 8, 16 student were able to partially complete
and 9 students were able to complete the Space Invaders game design challenge which shows
that student for most parts were able to understand basic design and coding principles using the
GameMaker engine. As students started to create the 4th and 5th levels of the game, I noticed a
significant amount of students partially completing the levels or not finishing them at all due
time constraints and/or the inability to solve a programming dilemma.
But even though majority of the students (n=16) received a score of 1 for persisting, 13
students showed that whatever work they have completely and accurately depicted in the Space
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Invader remake, 10 student showed partial completion which means that student put a lot of time
in making sure each component and their respective behaviors are accurate.

Student are

constantly and relentlessly iterating which explains why many of the students partially completed
this assignment by the end of the week. As for the interactions between persisting and striving
for accuracy, 18 students received a score of 1 which means 18 students either completed the
design challenge but partially created the game accurately or created the beginning levels
accurately but didn’t complete the game. I’ve also noticed that if students are concentrating on
the accuracy of the game, then students will run out of time and not complete the game. On the
other hand, if student completed the games, then they didn’t accurately create the game. How do
I coach my students so that they are able to prioritize bigger picture tasks so that they maximize
their time with tasks that matter the most?
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SECTION 6: CONCLUSION
Summary
In summary, 29 students at Herbert Hoover Middle School’s STEAM:Coding course
went through an instructional design focused on learning how to program by way of creating
games. Creating games is the focus for this project because it’s allows student to not only learn
how to program, it allows students to express themselves through game development. It captures
their attention and it is work that they care about. The coding students practice relentlessly by
creating a variety of practice games, researched, identified, and applied the game design
elements to an existing game and the game they are in the process of making. As a result of this
instructional design, students were able to proficiently use the GameMaker engine to create
Space Invaders, which assesses whether or not students know how to use the game engine. In
addition, students were able to identify the formal and dramatic element of an existing game so
they are able applied these element to their own game or a redesign challenge.

Further Studies and Work
More work is needed in closing the learning gap of how games are developed. Students
need more practice creating games from scratch or redesigning an existing game so they are able
to go through the design thinking process which is lacking in the instructional design. Next
year’s coding class with be focused on game design as a way of learning how to program. A
whole year game development program will give students multiple opportunities to go through
the design thinking process and apply the game design elements to games they are redesigning or
making from scratch.
The other aspect of this study that I want to look into further is how to get students to
own what they learned. The portfolio system is a structure in which student construct and reflect

64

on their learning. This system is a way for student to practice metacognition.

Based upon the

formative evaluations, students didn’t see this as an effective learning structure. There are
different types of portfolio formats such as video, writing, a physical portfolio that I want to
explore to see if format preference helps students express what they learned. Giving student’s
choice of format and the type of work they might want to put into the portfolio might change
how student’s value portfolios and hence increase the quality and quantity of portfolios. Also
giving students structured time and space to be reflective will allow student to practice
metacognition and hence increase the quality of their portfolio work.
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APPENDIX A:
HABITS OF MIND SUMMARY
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APPENDIX B:
It’s Game Time Task Analysis Diagram
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APPENDIX C:
THE STEAM MACHINE PROCESS
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APPENDIX D:
IT’S GAME TIME PRE-INSTRUCTION SURVEY
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Question #1
Response is required
Question #5

Do you play any mobile, video, or computer games?
Yes

What game companies or people do you know of that makes
games?

No

Question #2
Response is required

Question #6
How do you think games are created?

How many years have you been playing video game?

Question #7

Question #3
Response is required

If you were to create a game, describe the game you would
make? Give a brief summary.

What kind of games do you play? You may check more than
one genre.
Action Games

Board Games

Role Playing Games

Sports

Adventure Games

Horror

Art Games

Third Person Shooter

Fighting Games
City Building Games
Combat Flight Simulator
Construction and
Management

Question #8
How would you create your game? Give a brief summary.

Question #9
As you begin the "It's Game Time Project", what aspects of
game designing are you excited about?

Rhythm or Music
Games
Puzzle

Question #10

Platform

As you begin the "It's Game Time Project," what aspects of
game designing do you feel anxious or nervous about?

Story Games

First Person Shooter

Top Down Games

Grand Theft Auto Clone

Sims

Multiplayer Online Role
Playing

Other

Racing
Card Games

Question #4
If you chose OTHERS, what type of genre do you play?
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Question #11
Which way do you prefer learning how to make games? You may select more than one response.
Watching Tutorials on Tube Sites (ex: Youtube)
One on One help from the teacher
Listening to Lectures
Looking at Examples and Models
Exploring Myself
Sharing What You Learned
Talking To Another Student
Practicing by Reading Instruction Manuals

Question #12
If you selected OTHER'S, what other ways do you prefer to learn game design?
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APPENDIX E:
GameMaker Quiz Used in the Pre-Test and Post Test
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Name: _______________________
Date: ________________________
GameMaker Quiz
1) Which of following GameMaker components are the graphics and pictures of the game?
a) Objects

b) Sprites

c) Buttons

d) Rooms

.
2) This is the part of the GameMaker where the objects interact with each other and the environment. This is the stage
of the game.
a) Object

b) Levels

c) Rooms

d) Paths

.
3) Which of the following terminologies is an event.
a) Move Fixed

b) Play Sound

c) Set Lives

d) Collide

.
4) This aspect of an object causes certain tasks to happen.
a) Events

b) Actions

c) Parents

d) Sprites

.
5) All objects must have a sprite.
a) True
b) False
.
6) Describe how you would make an object move when your press a key on a keyboard or press the button of a
mouse.

79

7) How would you set up the score of a game on GameMaker if obj_spaceship shoots obj_alien with missile and
receives 100 points for it?

8) How would you set up a scene where
1.) obj_car runs into a obj_tree
2.) obj_car loses 1 life
3.) obj_tree disappears?

9) Some games require a game controller object. What is the purpose of a game controller object?

10) Name and describe the 4 formal elements of games.

11) How are games designed?
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APPENDIX F:
Mid-Project Gaming Survey
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During the semester, you have participated in the “It’s Game time” Project. Based upon you r experience in
this project, you will assess the project in a variety of fields: learning and understanding, environment,
instructional strategies, equipment/resources, assessments, and habits of minds.
Directions
1.) Rate your experience on the process of learning GameMaker (5‐strongly agree and 1‐ strongly disagree)
Statement
Creating the following games: Evil Clutches, Galactic Mail,
Lazarus, and Rainbow Reef- gave me a good amount of practice
in familiarizing myself with the Game Maker Engine.
The ebook “GameMaker Apprentice” helped me understand how
to use the Game Maker Engine.
Mr. Aringo helped me understand how GameMaker works
I learned GameMaker best by exploring it myself.
I learned GameMaker best by look at what other students are
doing.
I learned GameMaker best by having a partner with me.

1

2

3

4

5

4

5

2.) Rate your ability in understanding GameMaker (5‐strongly agree and 1‐ strongly disagree)
Statement
I am confident in using GameMaker to make games.
I am able to use little to no help from screencast videos and the
ebook “GameMaker Apprentice” to help me make my game.
I am able to describe how games are made.
I am able to describe how games are designed.
Based upon any game that I play, I am able to analyze the game’s
design.

1

2

3

3.) Rate the instructional strategies, materials, and delivery used to help you understand how games are made. (5‐ This
helped me and 1‐ This didn’t help me.)
Statement
Partner Work
iMac/Laptops
www.teamaringo.org
The ebook “GameMaker’s Apprentice”
Screencast Videos
Examples of Games
Learning Logs
ePortfolio
Game Design Analysis
Game Design Concept Map
GameMaker Games (Evil Clutches, Galactic Mail, Lazarus, and
Rainbow Reef)
Mr. Aringo’s help and feedback
Habits of Minds
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1

2

3

4

5

4.) Did you have enough time to practice making games? _________ YES _________NO
5.) Did you have all the materials necessary to help you make games? ________YES ________NO

6.) Which of the following habits of minds did you use in this GameMakerProject? (You may circle more that one)
Persisting
Managing
Listening with
Thinking Flexibly Metacognition
Impulsivity
Understanding
and Empathy
Striving for
Questioning and Applying Past
Thinking and
Gathering Data
Accuracy
Posing Problems Knowledge to
Communicating
Through All
New Situations
with Clarity and
Senses
Precision
Creating,
Responding with Taking
Finding Humor
Thinking
Imagining, and
Wonderment and Responsible
Interdependently
Innovating
Awe
Risks
Remaining Open
to Continuous
Learning
7.) What are some aspects that you enjoyed during this class?

8.) What were some aspects that you like least about this class?
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APPENDIX G:
Tuning Protocol
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APPENDIX H:
Game Design Planning Document
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GAME DESIGN PLAN
Title of your Game:
_________________________________________

Group Member Name 1: _______________________
Group Member Name 2: _______________________
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FORMAL ELEMENTS
PLAYERS
How many players will there be? ___________________
What are the roles of each of the players in your game?

How will each of the players be interacting?

OBJECTIVES
What is/are the objective(s) of the game?
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PROCEDURES
TITLE PROCEDURES
Who can use the procedures?

What exactly does the player(s) do?

Where does the procedure occur? Is the availability of the procedure only limited by location?

When does the procedure take place? Is it limited by turn, time, or game state?

How do the players access the procedures?
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IN-GAME PROCEDURES
Who can use the procedures?

What exactly does the player(s) do?

Where does the procedure occur? Is the availability of the procedure only limited by location?

When does the procedure take place? Is it limited by turn, time, or game state?

How do the players access the procedures?
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CLOSING PROCEDURES
Who can use the procedures?

What exactly does the player(s) do?

Where does the procedure occur? Is the availability of the procedure only limited by location?

When does the procedure take place? Is it limited by turn, time, or game state?

How do the players access the procedures?
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RULES
What are the rules of the game? (i.e. Actions and events of all object. Attach extra sheets of papers if necessary.)

Object

Actions
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Events

RESOURCES
Name the resources that you will be using in your game. Draw a picture of your resources. Describe what those
resources do?

RESOURCE NAME

PICTURE
LIVES

CURRENCY

ACTION
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WHAT DOES IT
DO?

POWER-UPS

INVENTORY

SPECIAL TERRAIN

TIME
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CONFLICT
Describe the physical obstacles your players will be undergoing?

What opponents will your players be encountering?

What dilemma will your players be encountering?

BOUNDARIES/WORLD BUILDING
Sketch your environment on a piece of graph paper. Make sure each level is drawn out with their objects. Label the
objects and annotate the world with information about what is happening within that level/world, what do each of the
objects do, and how the player navigates between the room/levels of your game.

OUTCOME
Describe the outcome(s) of your game.

97

DRAMATIC ELEMENTS
CHALLENGES
How would your game challenge the players as the players proceed with the game?

How do you ensure that the player doesn’t get bored of your game?

How you ensure that the player doesn’t get frustrated with the game?

PLAYERS
What type of players would be interested in playing your game?

How do you make sure that your players are engaged and enjoying your game?

PREMISE
In a paragraph, describe the premise of your game.
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CHARACTERS
Name the characters. Describe the role of the character in your game. Give a sketch of how the character will look like.
(ADD EXTRA SHEETS OF PAPER IF NEEDED)

CHARACTER

DESCRIPTION
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DRAWING

STORY/DRAMATIC ARC
Does your game have a storyline? ______________ YES _____________________ NO

If your game has a story, describe the story of your game in no longer than two pages. Add extra sheets of paper if
necessary.
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ROOM NAME: __________________________
DESCRIPTION OF THE ROOM/LEVEL
What are the objectives of this room/level?

DEFINING OBJECTS/SPRITES
Define the objects/sprites in your program by writing what the objects do?
PROGRAM OBJECTS
OBJECTS ACTIONS/EVENTS
(i.e. If the object collides with another object, go to the next room.)

102

APPENDIX I:
SAMPLE OF THE MOODLE LEARNING MANAGEMENT SYSTEM –
www.teamaringo.org
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Figure 9: Front Page of the Moodle Site - www.teamaringo.org

Figure 10: STEAM Coding Course on www.teamaringo.org
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Figure 11: Sample of an Assignment Module
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APPENDIX J:
ELEMENTS OFA GAME CONCEPT MAP ASSIGNMENT
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APPENDIX K:
SAMPLE OF THE GAME DESIGN ANALYSIS PRESENTATION
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PLOK Game Design
Presentation

Players- Alexis/Anna
In a game, the person who controls a sprite is the player. The player is the
person who interacts with the game by using a keyboard, motion detection
systems, or a controller. In PLOK, you play Plok, an adorable bundle of pixels
that goes off in search of his lost flag. This game uses an unconventional set
of keys, but that can be changed in the Control tab. In PLOK, command is the
flip key, where Plok will jump higher than normal. Option, or alt, is normal
jump, and when you hit the shift key, Plok fires one of his limbs, first his arms,
then his legs. The left and right keys stay the same.This is only one example
of of how a player interacts with the game. There are many others, such as
single player vs. game, Multiple individual players vs. game, player vs. player,
unilateral competition, multilateral competition, cooperative play, and team
competition. Many of these ways
to interact with the game involve the computer.
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ProceduresBenjamin/Benny
In order to reach the flag, you have to dodge
obstacles. You have a jump and a roll. The jump is
used for getting over small objects.The roll is for
getting over bigger objects. You can also destroy
certain objects with your body parts.

David and Brandon
Resources

☜(ﾟヮﾟ☜)

.

The Resources in Plok are the health, lives, currency, and the power-ups. The falling logs are also a
resource as it affects the terrain and how the player plays the game.
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(ﾉ◕ヮ◕)ﾉ*:･ﾟ✧ Dramatic Arc ✧ﾟ･: *ヽ(◕ヮ◕ヽ)
The story starts out slow, showing the player all of
the mechanics of the game. It begins to pick up
speed, going through the various islands, and
eventually climaxing with the battle against the Flea
Queen.

Story by Tennessee/Alex
The story begins with Plok missing his
flag. He then departs on a long journey to
find it. This causes him to continually find
the wrong flag. Eventually, Plok must
battle Fleapit, the flea queen. After
defeating her, the game cuts to a scene
with Plok on a throne, implying that he has
taken over as ruler and found his flag.

͡°)ง

111

Rules Bryan/Anthony
The rules are to get the flag that the plok wants

Rules- Gavin/Crystal
These are the rules for the game, Plok.
1) Avoid getting hit by logs, little fish, and etc.
2) get the flag at each level
3) Avoid water
4) Don’t die :]
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Characters - Kin and Samson
Examples: Plok (King of Arkrillic Island)
Bobbins Brothers (Failed circus acrobats who now roam the islands of Poly-Esta)
Womack (Really cool dude who lives in the center of Arkrillic)
Pekino (A tribe of inflatable magicians who can’t be hurt when inflated)

Premise - Grace/Rhys
Plok lives on Akrillic, a large island in a region called
Polyesta. Plok wakes up one morning to find that his flag
has been stolen. He must travel to Cotton Island to
retrieve it from the Bobbins Brothers.
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Play-Sheldon/Joshua
You click the arrow keys to move.

(；一_一)

Conflict - Kevin and Edwin
The conflict of Plok is that Plok needs to find
his flag. BUt there are obstacules

114

BOUNDARIES-Henry and YongHong
the boundaries are things that stop you from
winning the game. In the game the boundaries are
the monsters log and fish etc.

Challenge- Jeffrey and Vincent
Challenge is the difficulty of the game and the obstacles given to
the player. The challenges should get harder as the player
progresses.
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APPENDIX L:
GameMaker Rubric
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R U B R I C
ASSIGNMENT: GameMaker Rubric

Indicators
Game is created and complete.
(Persisting)

Name:

Rate each indicator. Circle the number that best fits the descriptor.
Met Goal
Approaching
Goal
No Evidence

Game created matches the design of the
intended game.
(Striving for Accuracy)

Met Goal
Approaching
Goal
No Evidence

Student and completed creating the game. All component of the game
design are present.
Students or team almost completed the game. Some components are
missing.
No Evidence of Learning

Most to all of the game and game design is accurately laid out and
functional.
Some parts of the game contain errors and needs modifying.
No Evidence of Learning
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Comments

