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igital media has become a staple in every household
across the world. Games and apps, in particular, have gone viral.
It is hard to imagine a day without using a single application or
not doing some sort of gameplay because apps make daily life a
little bit easier. Like tiny toolkits in our pockets and purses, handy
apps can forecast the local weather or help train a budding
athlete. They allow a player to define skill sets, explore areas
unknown, and connect with people across the world.

Games and apps have also made their way into education,
health care, and even environmental activism. Doctors use apps
to monitor a patient's heartbeat. Teachers employ games to
teach biology, math, and history. Fitness tracker apps challenge
laziness and motivate people to move beyond the couch. Some
apps help train pets to sit, stay, and roll over.

In the near future, software applications may become the
brains of driverless cars, or may be used to fight climate change.
The possible applications for connectivity in games and apps
stretch far and wide.




Introduction 5

Apps can be used on seveml devices, such as Smart TVs Users
can select favorite films o wdch, video conference with friends,
or listen to music from one device

If you already enjoy playing games and using apps, there are
many ways to transition your hobby into a career, whether it's by
building an app that will be used to teach kids to write code, or
creating a game that encourages reduced water consumption
and pollution, or anything else you can think of.




Chapter ONE

All Fun
and Games

ames and apps are an intrinsic part of our everyday lives.
Qur world is full of push notifications, software updates, and
leveling up. At some point while beak-deep in a game of Angry
Birds, you may have wondered what it takes to make a game.
Or maybe you have a big idea for the next killer app. But in order
to turn a hobby of using games and apps into a career, we must
first understand what they are and how they are used.

YOU'VE GOT GAME!

A lot of people play games. In 2015, 155 million Americans
reportedthattheyplayvideogames. Gamesconnectadiverseglobal
audience of players, bridging different backgrounds, gender, age,
and socioeconomic status. But what exactly is a game? Defining
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games can be a little tricky. Monopoly, Minecraft, Tetris, World
of Warcraft, and Pacman are just some examples, and a list
that names all games would extend for well beyond ten pages.
Games come in all shapes and sizes, but most games share the
same defining traits: a goal, rules, conflict, and freedom to play.

In a game, a player works towards a goal, whether it is filling
his or her virtual house full of cats in the popular Neko Atsume, or
scoring the highest word points in Words with Friends. The goal
keeps the user motivated and focused on the game. A player
can spend hours or days working towards a goal.

Rules are limits on how the player can work towards the goal.
Rules challenge the user to explore news ways of getting things
done. Obstacles or challenges that occur during gameplay,
such as an attack from an opposing player you're attempting to
beat or roving monster you're struggling to avoid, are examples
of conflict. Players actively participate while following rules,
avoiding conflict, and working towards the goal.

Anyone who joins a game knowingly and willingly accepts the
goals and rules. The freedom to play or not to play establishes
a common ground with other players. Users are free to leave or
enter at any time. However, if the player is not entertained, he
or she might give up and walk away. A game can have simple
goals, rules, and graphics, but if it's engaging, a player can live
in the game's world for hours. A great example is Minecraft. This
block-building game with simple graphics was the fifth best
selling video game in 2014, beating out Mario Kart's fast-paced
and amazing graphics. An engaging game offers immediate
satisfying feedback that keeps players coming back for more.

The top devices or platforms that gamers use to play games
are personal computers, gaming consoles such as PlayStation 4,
smartphones ortablets, and handheld systems suchasNintendo's

7
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All Fun and Games

Game Boy. Computer games,
video games, console games,
and mobile games are all
essentially the same form
of entertainment, but vary
depending on the device on
which they are played. There
are several different types
of games, but most fall into
the following categories:
action, shooter, role-play,
adventure, sports, simulation,
strateqgy, and puzzle. The top
three types of video games
that gamers play are social
games, action, and strategy
games. It's hard finding an
exact definition of games,
but one thing is certain: they
continue to grow in popularity.
Opportunities to jump into the
game industry are plenty.

9
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It's in Our DNA to Play

Once upon a time, the Kingdom of Lydia was troubled.
Times were hard and food was scarce. But the Lydians
persevered by creating a plan to fight hunger. One day they
would eat, and the following day they would not eat. The
day without food became a game day. Instead of feeding
their bodies, Lydians indulged in games. Playing games all
day kept the hungry thoughts at bay. Days with dinner, the
game boards were put away. They survived eighteen years
of famine on this schedule, so the story goes. Greek
storyteller and historian Herodotus included the tale in The
Histories written in 440 BCE.

Humans have been playing games for a long, long time.
Early archeological evidence of different gameplay comes
from many places. Dice games are some of the oldest, and
the gaming pieces have been found in Turkey, Egypt, and
China. The Greeks and Romans engaged in the game of
Knucklebones, probably what the Lydians played. It was
executed differently depending on the player’s age and
gender. Kids would simply throw the pieces into the airand
try to catch as many as possible on the back of one hand.
Unmarried women played Knucklebones to solicit
Aphrodite, the Greek goddess of love. The game of chess
is another oldie, but goodie. It has been played for centuries
all over the world. Chess was used in the Middle Ages to
teach aristocrats the strategies of war. Early games share
many of the same elements found in games today, like
rules and goals. Game platforms have changed since the
days of our ancestors, but we are still playing strong.
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THERE'S AN APP FOR THIS, THAT, AND
EVERYTHING

There's an app for just about everything and everyone. In 2015,
over 3 million apps were available for download. There are flash
cards apps for toddlers that teach the names of animals, foods,
and letters in 13 different languages. Or there are math adventure
apps in which the user tutors a monster in division to help him

Apps can be downloaded onto a smartphone from an app
store, such as Apple App Store or Google Play Apps are free or
availlable o purchase for a small fee
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battle enemies. There is even an
app game that teaches transit
safety called Dumb Ways to Die.
QOver a million users gave it a five
star rating.

But what exactly is an app?
Short for application, apps are
software that allows a user to
perform a specific task, like
listening to music or getting
driving directions. Apps can be
downloaded from the internet
onto your smartphone, tablet, or
computer.

Desktop apps are used on a
computer. Typical desktop apps
include word processors like
Microsoft Word, web browsers
such as Firefox or Google
Chrome, and gadget or widget
apps that display handy things
like calendars or calculators.
Desktop apps are installed on the

from Tawans Happy Soul
independent game devel opment
team, Four Pigs Soccer game

app 15 a fourplayer soccer
game where each person aims
to score a goal
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computer either by downloading the software from the internet
or inserting an installation disc or flash drive.

The apps found on a smartphone or tablet usually come in
three different formats: web app, native app, and hybrid app. Web
apps are browser-based and are built like a tiny website. They
are retrieved through the internet. The user can access a web
app without installing any software, leaving behind those pesky
software updates. Web apps can be easier to build but cannot be
sold in app stores such as Google Play or Apple App Store.

Mative apps are specific to an operating system and platform.
An iPhone app will only work on an Apple device, and an
Android app will only work on an Android device. Native apps
are purchased or installed through an application store, like the
Apple App Store or Google Play. Native apps tend to be easier
to use and have a faster performance and better reliability than
a web app.

Hybrid apps are a combination of web and native apps. A
hybrid app is built like a web app but it's translated through a
native app. If you have previous experience developing websites,
building a hybrid app may be the way to go. Reuse your existing
skills without getting locked into platform specific programming
languages. Hybrid apps can be distributed in the various app
stores. However, hybrid apps can sometimes be unreliable and
unresponsive.

If you decide to build a native or hybrid app for an Android
or Apple, the process of building and publishing are different.
Google Play offers checklists for preparing your app to launch
in its store. Apple also provides an App Distribution Guide that
includes tips about testing and debugging. Publishing fees are
associated with both platforms, but Apple is more costly than
Android services.



Tom the Carrot

By the time he was 12 years old, Thomas Suarez had given
a TED talk, published two apps, and started his own
company. Inspired by Steve Jobs, Suarez started playing
around with programming languages when he was nine.
He is completely self-taught and says it’s frustrating that
there aren’t more opportunities for young kids to learn
programming.

The first app Suarez built is called Earth Fortune. The
app displays a daily horoscope with a matching color
picture of Earth. Next Suarez created the very successful
smartphone game called Bustin Jieber. Just like a whack-
a-mole game, the player tries to catch the tiny face of
singer Justin Bieber while he quickly wanders the screen.
Both apps are available in app stores.

Suarez's company CarrotCorp makes apps for Apple,
Android, and Google Glass. But he hasn’t stopped there. In
2015, Suarez announced his prototype for a rotating 3D
printer called ORB. The printer is based on the open-source
software Arduino. The code is easy to read, and is broken
down into building blocks for simple customization. The
ORB prints on a fast spinning disc, allowing it print up to
ten times faster than other 3D printers. Suarez continues
to innovate and explore technology development. His story
and success inspires young developers everywhere.

15
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Paying attention to what apps are popular is important if you
decide to turn your hobby into a career. What app could you and
your friends not live without? To find inspiration for an app idea,
do a little crowdsourcing and ask what is missing from the app
world. Discover problems that need an app fix. Browse apps
stores and take a close look at the top-rated apps. On the flip
side, studying bad apps can help you see what doesn't work.
Successful apps often have a clean design, are easy to use,
and run smoothly. Some popular apps provide a solution to a
common problem, while other trendy apps just scratch an itch to
have a little fun and be entertaining.

TWO (OR MORE) CAN PLAY AT THIS GAME

Application downloads have steadily increased year after year.
In 2009, worldwide app downloads numbered over two billion.
In 2014, that number reached 179 billion. The user base is
constantly growing, and the app industry is a strong one. There
are several opportunities to develop an app, sell it, and become
successful.

One person or several people, depending on the skill set, can
develop an application. Typically most app development teams
have an interface designer, a developer, a tester, and a marketer
or promoter. The interface designer thinks about how the user
interacts with the app and sketches a corresponding design. The
developer writes the code, specific for the supporting platform.
The tester tests the technology to make sure it works on different
devices and catches any software bugs. Promoting the app is
something that all team players should be a part of. If you are
an independent hard worker who is interested in all of the roles,
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building an app can easily be a solo mission if you have the right
skills and education.

Games account for a large percentage of apps downloaded.
Building games is a bit more complicated than creating a
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task-oriented application. Depending on the platform, creating a
game can take ateam of people to build a complicated, graphics-
heavy computer game or a fast-paced console game. However, a
simple but engaging game app can be built as a solo mission. To
set yourself up for success in the booming tech industry, you will
need to acquire the proper education and develop the necessary

skills before plunging into the competitive and growing field of
games and apps.



Chapter TWO

Go to the Head
of the Class

he average gamer in the United States clocks six hoursa day
playing games. If you're one of those gamers, congratulations!
Through your hours of play, you probably intuit what works in
a game and what does not. Game play provides opportunities
to analyze storylines, graphics, rules, and feedback. Player
experience will help during the process of building a game or
app. But playing isn't enough to turn a hobby into a career. It is
a great place to start, but education will supplement your hours
of gaming experience.

COVERING A LOT OF GROUND

Exploring education opportunities can happen right inside your
school. Sign up for any computer science classes that your
school offers. If nothing more specialized than general computer
literacy classes is available, don't lose hope. There are many
parts to building games. Enroll in creative writing classes to
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understand the different parts of a
good story. A game designer will
create an engaging narrative with
a feedback system, as well as a
script for the cast of characters
inside the game. English or
communication classes will help
hone your writing skills. When it's
time to promote or sell your app
or game to the public, the ability
to write an engaging press release
or articulate why your app is far
better than the rest is essential.
Participate in art classes.
Concept art is part of the process
of building any game. The artist
will need drawing skills to translate
the narrative told in the game
design. Basic art and graphic
design classes will familiarize you
with the tools used to create a
winning design. These classes are
the essential starting points for
sufficiently informing the creative

A storyboard 15 a sketch of how
o omganize a story Creating a

storyboard for a game concept
will help you plan and execute
your idea
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process of a game or app designer. Interpreting the art into a
moving story is essential to producing the app or game, and
comes next. If your school offers animation, then jump aboard.

An appealing music design and soundtrack will enhance
players' experience and keep them engaged for hours on
end. Games offer an avenue for musicians to gain experience
composing fun contemporary soundtracks. Take classes in
music composition, or learn to play an instrument. Music and
sound effects evoke a mood and provide valuable feedback.
Mario Kart's count down to go sound effect gives the player a
timing cue of when to push the pedal to the metal. The sound
of collecting coins or rings in games offers a satisfying and
rewarding audio cue to the player. It's difficult to imagine playing
The Legend of Zelda or Halo without the sweeping musical
scores of adventure and danger. Pay attention to all the different
sounds in the world and think about how to incorporate them
into your app or game soundtrack.

If you have exhausted all the options offered at school,
investigate community classes or online courses. Often local
colleges or universities will offer computer, illustration, or music
courses to the community for a low cost. Several free online
courses are available to learn about game design, graphic art
and audio engineering. Massachusetts Institute of Technology's
(MIT) OpenCourseWare offers Highlights for High School, a free
publication of materials and resources for high school students
who are interested in science, technology, engineering and math
fields. Students can explore MIT's courses and curriculum,
such as game design and video game history. Khan Academy is
another open source online education opportunity. Students can
learn how to create animations and games. The academy offers
instructional videos, practice exercises and lessons in computer
programming and several other topics.
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Crack the Code

You have just come up with the next killer app concept or
best-selling game idea. You're sure that Apple and Nintendo
will be knocking on your door, outbidding each other for a
piece of your brainchild. But you haven’t a clue about coding.
Several different coding boot camps are available to give you
the necessary background. The camps vary in learning
intensity from beginner coding to programming at a
professional level. Some camps are offered during the summer
for those whose school schedule is already crammed with
activities and homework. Regardless, they vary in cost, and
scholarships are available for specific programs.

The Code Avenger's Code Camp invites kids ages 10-18
to learn the basics of coding games, apps, and websites with
other code campers. The camp is held in several locations
worldwide, and offers free and paid classes. The Make
School Summer Academy located in San Francisco, Silicon
Valley, and New York City provides a full-time summer
program where participants learn code and build iPhone
games or apps. Applicants must be at least 13 years of age
to attend the academy and be available for the entire camp
term. Scholarships are available to help cover tuition. iD
Tech Camps have summer day camps and overnight camps
for teens. Located on 150 U.S. university campuses, the
tech camps teach a wide range of topics from robotics to
coding. Students explore life on a college campus and take
tours of real-life game and app companies. iD Tech also has
an online learning community called Tech Rocket where kids
and teens learn code, game design, and graphic design.
Through Tech Rocket, free and paid courses are available.

23
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PUT ON YOUR THINKING
APP

The basic education needed to build
apps is less complicated than building
games. Pick a platform—either iPhone
or Android—to work in, learn the
technical skills, and go! Look into
computer science classes that your
school offers to learn more about code.
Enroll in any business classes available
to help with behind-the-scenes stuff
like budgeting, promoting, or turning
your app building into a business, like
Thomas Suarez's Carrot Corp.

If computer science classes are
not offered, several online options are
available, and most of the classes are
free. Microsoft Virtual Academy provides
free online courses available to help
students learn the latest technology
and build their skills. Classes include
mobile app development and all the

Sitting down with a piece paper, a pen,
and an 1dea I1s a gedl place to start

brainstorming for app 1deas Oraft the
aop lauout and different elemenis
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programming languages you will need to build that Killer app.
Codecademy is another gem in free online education. Their
interactive classes teach nine different programming languages
such as HTML and JavaScript. The academy's mission is to
revampeducation with an engaging, fun, andinspiring experience.
Add to your playlist with Stanford iTunes. Completely free, users
have access to an archive of audio and video educational content
from Stanford’s different schools and programs. Listen to How to
Start a Startup seminar given by the business school. Or tune
into lectures on developing apps for iPhones and iPads. Pick
and chose from several lectures, podcasts, and presentations.

If you're nervous about learning computer science, start with
just one hour. The Hour of Code invites tens of millions of students
from over 180 different countries. The event is held each year
during Computer Science Education Week, but schools can host
the event anytime. The event is organized by Code.org, a non-
profit committed to making computer science more accessible
to everyone, especially women and underrepresented students
of color. Hour of Code aims to demystify code and teach anyone
the basics. Using computers, smartphones, or tablets, tutonals
help students become familiar with code. You won't learn how to
build an app in one hour, but if the thought of code makes your
brain fuzzy with panic, this event will help you overcome those
initial fears or insecurities. If the hour left you wanting more,
Code.org offers several free online learning tools and classes for
all coding levels.

Other online education opportunities are available, such as
Udemy, Lynda, and Code School. These learning platforms can
teach users the necessary code to build games and apps. Some
of them offer free beginner courses, but most classes charge a fee.



Closing the Gap

According to the Entertainment Software Association, 44
percent of gamers are women. Yet, women fill only 26
percent of computing jobs. The national nonprofit Girls
Who Code recognizes the gender gap in technology and is
dedicated to doing something about it. Every summer Girls
Who Code offers a summer immersion program held in
over fifteen different cities across the United States. The
participants learn different aspects of computer science,
including robotics and mobile app development. The

(continued on the next page)

A student works on an Adobe Sustems exercise during a Girls
Who Code class in San Jose California The summer immersion
progam offers dasses in game and app development
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(continued from the previous page)

camps include field trips and guest speakers. Girls leave
camp with valuable computer science, leadership, and
teamwork skills. No previous coding experience is
necessary, and all skill levels are encouraged to apply. The
program ends with a final project that you share with
campmates. But, here’s the best part: the program is free
for all participants. Housing and transportation are not
included, but there are scholarships available for those in
need. To be eligible, you must be a current sophomore or
junior in a U.S. high school and be fully committed to the
/-week program.

Andrea Gonzales and Sophie Houser met at the Girls
Who Code summer immersion program, and decided to
collaborate on the final project. Both girls knew that they
wanted to make a game with a social message. After some
research they decide to tackle the worldwide stigma of
menstruation. They wanted to find a way to eradicate the
taboo associated with avery natural and normal occurrence.
The Tampon Run game app invites players to shoot
tampons at enemies to pummel the menstruation taboo.
The game app is available in the Apple store.

CHOOSE YOUR WEAPON

Ower 400 U.S. universities and colleges offer gaming degrees or
certifications. Several programs designed specifically for mobile

development are also available. Attaining a formal education
will give you the opportunity to connect with other students, tap
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Universities, colleges and technical schools in the United States
offer degree progams rangng from professional certifications
to masters degees for aspinng game programimers, developers,
and designers

into professors’ experience, and tailor the education towards
your specific passions. Important to note: If you're going to gain
credentials, make sure the program is accredited. Accreditation
is a process of validating and evaluating an educational program
to ensure it meets a minimum standard.

e !
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Certification programs are available in game development,
digital art and design production, mobile computing, and much
more. Programs consist of classroom time, practical application,
and tests. Certifications are usually completed in half the time
it takes to earn a two- or four-year degree. Some colleges will
allow the credits earned for the certificate to transfer over to a
degree if the student chooses to go back for more education.
QOr, for a relatively inexpensive route to certification, check out
Coursera. The educational online platform has partnered with
different universities to provide free online classes to anyone.
Coursera also offers several specialization programs that include
four-to-five classes in one specific area. Master the skills to build
an iPhone app with the University of Toronto's specialization
program. Or take the five-course game design specialization
with the California Institute of the Arts. The program teaches
students the fundamentals of crafting a video game design. For
the class’s final project, called the Capstone Project, students
create a game design document that includes narrative, concept,
and an outline with the different elements of the game.

If you want a more in-depth education than a certification
offers, you can pursue an associate or bachelor's degree, or
seek a minor in many different subjects. Some degrees may
be held under an all-encompassing title like Game Art, but
students can tailor interest with specific classes offered such as
3D design and animation. Take your education even further, and
tackle a master's degree or PhD in game design or mobile game
design. Michigan State offers a PhD in Media and Information
Studies. Students work together with professors in the Games
for Entertainment and Learning Lab (GEL) to design innovative
games and research how games influence and engage players.
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If you would like to get started after high school but are not
interested in the college scene, DigiPen Institute of Technology
has a precollege program thatcombines college-level coursework
with practical experience. The institute also offers youth
programs, including summer, year-round, and online programs
that teach just about any aspect of building games. Regardless
of where you go or how you get it, taking the steps to gain the
education is invaluable to gaining employment in the industry or
going out on your own.
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Skills to Pay
the Bills

rmed with a degree or certification, you are now ready to
sharpen the skills that will pay the bills. Technical skills, such as
reading and writing code or digitally drawing, are essential to
successfully tuming a hobby into a career. Soft skills, such as
maintaining a positive attitude and remaining curious, are also
important to a lasting career.

GET WITH THE PROGRAM

There are several parts to building a game and many opportunities
to learn the different skills needed to bring a game idea to the
world of players. From coding to sound engineering, various
programs are available to learn the skills. The programs are a
great way to play around with the technology and discover if it's
a good fit for you.

Some professional game designers suggest that regardless
of where you land in the field of game development, all parts
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Frogamming languages offer different tools for different
jobs. However, they do have certain similanibies that will make
leaming more than one easier

of the team should have basic code knowledge. If you want to
build a game, you've got to know how to speak the language.
Just as an architect wouldn't use cooking instructions to build
a house, game designers use specific coding languages for the
games they build. The programming language a developer will
use varies depending on if the gaming platform is a smartphone,
desktop, or console. Android games use Java or C++. Games
built for iPhone or iPad use Objective-C or Swift. Computer
games usually use Java, C++, or C#. Whatever platform you
choose, having the knowledge of one coding language will help
you more easily learn others.



The Enchantress
of Numbers

Daughter of the notable Romantic poet Lord Byron, Ada
Lovelace was born in 1815 in London, England. Shortly
after her birth, her parents’ marriage took a nosedive and
Lord Byron left England, his daughter Ada, and his
mathematician wife Lady Byron. She worried that Ada
would follow her father’s path of poetry and romanticism.
Lady Bryon insisted that her daughter learn the world of
mathematics and sciences, which was unusual forawoman
in nineteenth-century England. She hoped to squash any
romantic ideals that Ada may have inherited from her father.
Ada was a curious and inventive little girl. When she was
12 years old, she drafted up a flying machine based on her
observations of birds and the mechanics of flying.

When Ada was 17 years old, she met Charles Babbage
at a dinner party. The mathematician captivated Ada with
his new calculating engine, the Analytical Engine. Years
later, Ada published a translation of an article written about
the engine, and included her own notes aboutthe calculating
machine. She predicted that it might be used for both

(continued on the next page)

Ada Lovelace was a brilliant mathematician who also learned
music and drawing and was fluent in french. She often used
metaphor and imagnation to evalude scientific ideas
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(continued from the previous page)

practical and scientific applications. Ada thought that the
machine could rearrange symbols with regard to certain
rules and logic to produce anything from words to complex
music— essentially what a computer program does today.
Turns out she was correct, but scholars did not discover
this until well after Ada’s death. Ada Lovelace is recognized
a the first computer programmer. The software language
developed by the U.S. Department of Defense was named
Ada in her honor. Ada programming language is used in
high-security systems for military aircraft, railroad systems,
and medical devices.

Perhaps the strange-sounding language names give you
anxiety. Or maybe you're worried about spending time learning
a language to ultimately discover you don't like building games.
Accessible educational code programs are available that will
allow you to try before you buy with your time, such as Scratch
or Game Maker. Developed by MIT students, Scratch is an
open-source introductory code program. The user can create
anim