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Video Game Careers: Educational Avenues to a Young and Growing Industry

Eddie Fuller

INTRODUCTION

My topic talks about the video game industry from a student’s perspective, talking about its origins, and highlighting the career specific courses being offered by three very different types of schools.  With the decline of computer science majors at major colleges country-wide (Wu 42), this report will show why courses and degrees in video game design can not only be a respectable career choice for college students, but how it can also prepare them for a lifetime career in the IT industry as a whole, by preparing them to face new and emerging technologies that can be used beyond the video game industry itself.

BACKGROUND

An oft-maligned career choice, the video game industry took in over $24 billion in 2004 alone (Sheffield 87).  Video games revenue is expected to match and surpass the box-office revenues in the next few years, making video games the quickest growing and most profitable branch of the entertainment industry today, and as such, a very viable field for people seeking careers.  Add to that the variety of IT related skills needed to make even the simplest of video games, and it quickly becomes apparent that a degree aimed towards video game design can not only help in that industry, but any other IT related field one might later wish to enter.  Even institutes of higher education are now offering courses, and even degrees, specifically tailored to the video game industry.  By showing the various ways the video game industry has grown and matured, I hope to show that this industry has grown from a childish dream for young kids to a stable, expanding industry that will stand on it own in the 21st century, and that educational avenues aimed towards this field can be a valid career choice for college students.
OBJECTIVES

Video games, and those who make video games, are often the subject of scorn in many circles.  A student who says he or she wishes to become a video game designer or programmer are often thought of as flighty, or throwing their future away.  The stigma associated with this field was richly deserved at the time it started, but the market has matured, as has the environment in which the work gets done.  And today, the gaming industry is a very respectable and specialized corner of the IT market.  In this report, I hope to overcome this aged stigma by showing why and how the video game industry has grown, and why majoring in a specialized degree aimed at this field can be nothing but beneficial to the student involved.
In this report I will:

1. show a brief history of the video game industry;

2. contrast earlier works with today’s games to show the growth;

3. show the money being generated by games by both companies and individuals working for the companies;

4. show the educational choices a student has preparing for this field;

5. take a closer look at art schools offering these programs;

6. take a closer look at dedicated game schools, and;

7. take a closer look at 4-year universities with these programs;
A BRIEF HISTORY OF VIDEO GAMES
The first “video game” was written in 1962 by a man named Steve Russell (Bellis 2007).  A few games preceded it, but his game, “Spacewar!” is widely considered to be the first video game intended specifically for computer use.  He wrote the program on a MIT PDP-1 mainframe provided by DEC, who later used the game to showcase their products to customers.  Russell later showed the game to a student at Stanford University named Nolan Bushnell.  Inspired by the concept, Nolan went on to start the video game arcade, and later founded Atari Computers (Bellis 2007).  And thus the video game industry was born.
Table 1.  Short History of Video Game and PC Game Highlights.  Thousands of titles have come and gone since the inception of the video game industry, but this table shows some of the highlights.  Since what works well in one industry often works in another, both are shown.  (Taken from Allen & Kim 238).
[image: image1.png]Video games Computer games

Personal computers

1970-1984
Early stages: arcade and console
71 Magnavox Odyssey
72 Pong
77 Mari 2600
78 Space Invaders

80 Pac Man
82-84 Market collapse

83 Flight simulator

1985-1990
Nintendo generation

85 Nintendo NES

88 Nintendo 80% of US market

89 Atari ‘reverse engineering case

89 Sega Genesis

89 Nintendo Game Boy

1990-1995
Sega/Nintendo Console Wars
90 Mortal Kombat

90 Nintendo anti-trust ruling 92 Wolfenstein 3D

93 Game rentals (Blockbuster/Sega) 93 Doom
94 ESRB ratings 93 Myst
1995-2004
Sony/Microsoft Empires
95 Sony PlayStation
95 Quake

95 Microsoft DirectX
96 Intel AGP bus

99 Sega Dreameast
97 Ultima Online

00 Sony Playstation 2
01 Nintendo GameCube
01 Microsoft Xbox 99 nVidia GeForce 256

(99 Columbine shooting)

1975-1980
Early stages

75 Altair 8080

77 Apple It
79 VisiCale

1981-1993

IBM PC, Wintel

811BM PC

83 1BM PC division grows to Fortune 500 size

84 1BM PC AT

85 1BM 50% of US market
87 IBM PS/2

90 Windows 3.0
91 Intel CI bus
92 Apple copyright case

1994-2004
PCs and the Internet
94 Netscape browser
95 Internet open to commercial traffic
95 Windows 95

01 Napster appeal ruling
01 Windows XP





While things were fine at first, the industry did hit some snags in the early 1980s.  In 1984, due mostly to poor quality control by industry leader, Atari, the video game market crashed completely, and everyone thought video games would go down the same path that disco music had done previously (Allen & Kim 239).  However, one year later, Nintendo released its Nintendo Entertainment System, or NES, in America, and video games have been on the rise ever since (Allen & Kim 239).

Video games under Atari’s regime and earlier were, for the most part, one man projects.  From Pong in the mid-70s to Donkey Kong in the early 80s (Moledina 24), usually one name is associated with the pioneer titles in the industry. However, with the rise of technology and increasing complexity of video games themselves, these days are quickly coming to an end in the mainstream (Rajagopalan & Schwartz 30).
VIDEO GAME INDUSTRY GROWTH

The video game industry has grown by leaps and bounds in the past decade.
While many of the early game giants have shrunk, been bought out, or disappeared altogether (e.g. Infocom, Broderbund games), today the game industry parallels the motion picture association in terms of sales.  In 2004, the video game industry grossed an estimated $24.5 billion, with an expected growth to $55 billion by the year 2008 (Alpert 87).  Several major releases by the industry even surpass blockbuster Hollywood sales in terms of opening day grosses.
For example, in 1994, Electronic Arts, or EA as it is known came onto the scene as a company with $500 million in sales and a stock market capitalization of
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Figure 1. U.S. Computer and Video Game Dollars Sales Growth.  The gaming industry has shown a steady increase in profit since the 21st century.  It has been predicted that the video game industry, at this rate, will surpass worldwide recorded music industry gross sales shortly.

(Taken from Alpert 88)
$1.8 billion.  But by 2004 EA grew, thanks to their successful Madden NFL series of games among others, to a company with $3 billion in sales and a market capitalization of $15 billion.  This makes EA the fourth largest capitalized software maker in the world, trailing behind Microsoft, Oracle, and SAP Corporation (Alpert 88).
POTENTIAL EARNINGS FOR INDUSTRY NEW PEOPLE
Of course, the driving force that will eventually take away people’s preconceptions of designing video games as a valid career choice will eventually come down to: how much can one earn in the industry.   This varies according to what part of the field a person wishes to enter.  In early 2007, IGDA (International Game Developers Association) did a survey of industry employees to get an estimate of annual earnings in the video game industry.  For example, a programmer with three or less years of experience can expect to earn an average of $65,833 annually.
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Figure 2. Programming Salaries Per Years of Experience and Position.  This shows a broader look at the annual income generated by programmers in the video game industry.  Benefits and compensation are some of the best in the industry due to the more concentrated and specialized nature of the work.  

(Taken from Duffy 15)
When compared across the board against all experience levels, this figure jumps to $80,886, as shown in Figure 2 (Duffy 16).
With the increased profitability of the game industry, the criteria for entering have gone up as well.  20 years ago, much of the people in the industry didn’t necessarily have any formal higher education, with a large number of them being technophiles who “invented games” rather than creating them, since they were pioneers in the industry (Duffy 90).  Today’s industry, however, calls for a much more detailed level of understanding of not just games, but the technology driving it as well.  For programmers in the same IGDA survey, only 19% of those participating had an associate’s degree or less education.  The majority (54%) had a bachelor’s degree, with the remaining 27% having a graduate degree or beyond (Duffy 90).

TECHNOLOGY IN THE VIDEO GAME INDUSTRY

The technology being used in the video game industry today is in a constant state of evolution.  While game designers at the beginning of the industry needed only at best a rudimentary understanding of computers due to the lack of graphics, today’s games are at the cutting edge of technology.  And while some games may have their basis in fantasy worlds and scenarios, much of video game design today is focused on sciences such as biomechanics, fluid dynamics, and computational geometry to achieve a level of realism never before realized in gaming (Ward, Cantor & Carey 68).  
Video Game Related Hardware

The hardware being used in the video game industry is often the staple by which the industry is judged.  The various consoles offered by companies such as Nintendo, Microsoft, and Sony, are invariably scrutinized and judged by their processing power, graphical capabilities, memory, and other such features.  But the hardware being used in the industry isn’t just limited to the hardware released to the consumer.  A lot of the hardware being used behind the scenes often rivals the stuff being used in other industries, such as the Motion Picture Association, in raw power and cutting edge.
Processor power.  Some of the home game machines, or consoles, use multi core processing, or the simultaneous use of multiple central processing or graphic processing units.  By comparison, most home computers have only one of each, and a multi core processor on a home computer usually only indicates two CPUs at the most.  The Playstation 3, however, has eight 3.2 gigahertz processors, that the designers for the PS3 haven’t even figured how to utilize properly (Ward, Cantor & Carey 68).  And the level of sophistication only increases as the years go on.  The number of transistors on a processor doubles roughly ever two years, which is one of the reasons why computers seem to go obsolete so fast.  With this much advancement in the hardware department, game designers are assured of always having enough processor power with which to play (Ward, Cantor & Carey 68).

Motion capture technology.  Motion capture technology plays an increasingly important role in the game industry as well.  With the quality of some video games nearing the quality of motion pictures themselves, actors are even finding niche careers within the gaming industry.  The technology that makes this possible is in a current state of evolution as well.  Motion capture might conjure images of a man wearing a black leather suit covered in small ping-pong balls, or markers as they were called, to translate movements to animation software for use in the games.  Current technology allows a person now to merely move in front of camera in their street clothes and move around for the images and movements to be captured (Ward, Cantor & Carey 76).
Video Game Related Software

Just as important, but often less publicized, is the software used behind the scenes to make the games possible.  C++ is a standard programming language that has been used for years in the gaming industry and other industries as well.  But although a well understood and cross-industry language, in some cases it just doesn’t have the power to hold up to the needs of certain industries and situations.  Some companies have come up with their own languages that have worked so well that they have spilled out into general use.  While other companies often program their own software suites for use with a particular branch or style of games, called game engines.


C# and managed code.  Microsoft has in recent years come up with their own variant of the C++ programming language, which they call C# (pronounced C Sharp).  C# is a type of code called “managed code”, as compared to regular code, or “native code”.  Native code is compiled into an executable file, or an .exe file under a Windows environment.  This type of code contains machine commands that accesses the resources of the “native" platform from which it runs (West 39).  Managed code, however, compiles into an intermediate language, or IL, that is in turn executed by either a virtual machine or ran semi-native using what is know as “just in time”, or JIT, compilation (West 39).

C# and other managed codes offer many advantages.  For one thing, C# is easier to write compared to other programming languages, such as the native C++.  Also, managed code touts interoperability, or the ability to mix and match aspects of different programming languages, and increased security, since it never directly accesses the hardware the way native code does (West 39, 40).

However, it does have its drawbacks.  Due to the fact that C# and other managed codes are first compiled into a secondary language, the opportunity for optimization of the code is reduced.  As well, framerates are drastically reduced for more intensive gaming code.  However, since a lot of games don’t take full advantage of current console hardware, the advantages outweigh the disadvantages in all but the most intensive of video games (West 40).

C++ scripting.  The most commonly used programming language, a lot of programming in video games and other industries as well, is done in the C++ programming language.  While many games end up getting written in C++, scripting in C++ as well helps integrate and simplify matters.  First off, scripting is a small piece of code that is read while the main program is in operation.  This differs from the bulk of code written for the game as a whole, because as compiled code, the main game engine’s code is unreadable by all but the original designers.  Scripts, however, remain as code in the released game.  This allows for on-the-fly changes to be made, and more importantly for aspiring game developers, it allows for personal modifications, or mods, to be made to the game.  By using C++ as a language in the scripting process, it allows not only for ease of use for people outside the industry, due to the universal appeal of C++, but it also allows for seamless integration with the main program itself (Dotchevski 40).  While there are many different types of scripting languages available for many different purposes, using C++ as a scripting language for C++ based programs, the possibility of conflicts is reduced, due to the fact that some features in one programming language might not necessarily be available in another language.

Artificial intelligence.  Artificial intelligence, or AI for short, allows non-player characters and objects in video game to react as if they were alive.  The real trick with AI in video games isn’t making the AI too smart, it’s limiting its abilities to seem real (Ward, Cantor & Carey 72).  After all, with a computer, aiming a virtual gun and firing would succeed every time.  The trick is to give it the possibility of missing in a realistic manner.  Due to space constraints on older games, video game AIs have often been limited in the past, but with advances in technology and storage capacity for the games, AI is improving year by year (Crosby 8).  The AIs in more recent games can actually use the same type of AIs used by top robotics engineers (Ward, Cantor & Carey 72).  In some games, such as Assassin’s Creed for the PS3, 
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Figure 3. Game Designer Logic at Work.  This flow chart shows some of the AI logic used in a typical video game.  Some programmers actually specialize in AI programming due to the increased demand for better and better AIs in video games today. (Taken from Ward, Cantor & Carey 2007).
the enemies can actually come after the player by forming groups, and chasing the player through streets, in buildings, even scaling buildings, and often finding paths that even the game designers themselves didn’t foresee (Ward, Cantor & Carey 72).  Future enhancements of video game AI might include such details such as the enemy using the terrain and surrounding to their advantage, use teamwork as a group to take the player down, or even better yet, having the AI’s character coming and hunting down the player instead of vice versa.  In the future, it is hoped that enemy AIs in games will not only react with hostility towards the player character, but react to the situations and the story in the games appropriately.  A player might wander into a room to find two monsters fighting each other, not just lying in wait for the player that, by logical deduction of the game, shouldn’t even know he or she is coming (Ward, Cantor & Carey 72).
GROWING EDUCATIONAL NEEDS

With the evolution of technology used to create video games these days, the educational requirements to enter the field have evolved as well.  Gone are the days where a single computer user could sit on a home computer and write the next big blockbuster.  Video game designers and programmers today need a strong education to back up the skills involved.  And they’re needed today now more than ever.  In the past six years alone, students majoring in computer science have dropped off by almost 70%, due to the fall of “dot coms” and reports of outsourcing of computer related jobs (Wu 42).  In response to this, more schools are offering specialized courses and even specialized degrees catered to the video game field.  As of 2005, over three hundred schools were offering courses on one aspect of game development or another (Rajagopalan & Schwartz 30).  There are even entire schools specializing in game design as a major now.  For a prospective student wishing to focus on game design, there are three major choices as far as schools go (Sheffield 22).

Art School

More and more, dedicated art schools are starting to offer courses, and even degrees, in various aspects of video game design.  While art school might not immediately stand out in a person’s mind as a choice for video game design, their unique position as a teacher of digital graphics and 3-D animation prior to this trend put these schools in a unique position to help usher in gaming as a choice for studies (Sheffield 21).  The degrees and courses available at art schools tend to blend the computer science and programming aspects of game design with the artistic requirements.  While gaming art is a career in and of itself (Duffy 16), today’s game designer is better equipped by having a well-rounded education covering all aspects of a game’s design, including the artistic.  But while art schools may cater to people focusing on graphics and animation (Wu 42), game designers going to an art school aren’t exempt from taking the basics as well.  At the Academy of Art University, located in San Francisco, CA, game students are required to be well rounded in basic studies and fine arts before they’re even allowed to touch any of the higher end digital work (Sheffield 21).
Dedicated Game School

While art schools may ideal for video game designers wishing to focus on the graphical aspects of video games, dedicated gaming schools offer a focus on the technology involved.  Few in numbers at first, dedicated game design schools are increasing in both numbers and quality.  The advantage of a dedicated game design school is that students actually complete a number of games over the course of the studies, in groups with other students, in much the same way as they will once they enter the work force.  Digipen in Redmond, WA, is one such school dedicated to game design that focuses on projects as a means of educating students (Digipen 79, 80).  The Guildhall at Southern Methodist University is another school where students work on whole games over the course of their studies (Sheffield 21).  Projects at the Guildhall include things such as developing game mods, in addition to the eventual games as a whole (Sheffield 21).
Traditional 4-Year School
The traditional 4-year college has even begun to offer classes and even degrees more suited to game careers.  The University of Southern California, for example, has started a graduate program, based off its renowned film school, which allows the student to create games at the graduate level.  Carnegie Mellon University, in Pittsburgh, PA, even offers a Master’s degree in entertainment technology.  The benefit of a 4-year degree is that the student is exposed to a more rounded education and events that might benefit them in certain areas of game development (Sheffield 23).  For example, a student who also took classes in economics might be better situated to creating new online worlds for the popular MMORPGs (Massively-Multiplayer Online Role-playing Game) games increasing in number online.  Students making social games might take classes in anthropology or sociology.  Since many games are often based off of real world systems, a well rounded education can be critical to a successful career in game design.  These programs are often good for the universities in question as well, due to major support from company giants such as Microsoft, Electronic Arts, and Motorola, who realize that today’s students can become tomorrow’s employees (Wu 43).
CONCLUSION
Video games have come a long way from their inception in the 1960s and 1950s.  Today, video games aren’t just being used as forms of entertainment.  The US military uses special video games to train soldiers in various fields.  Medical students and teachers alike are using video games as tools to teach things such as surgery (Wu 42).  As video games cement themselves as permanent part of American culture, the sophistication of the games and the number of people with access to games of one type or another continue to grow.  And as they do, both the quality of designers and the number of designers needed to keep up with the increasing demands, continues to grow as well.  An understanding of the educational requirements to enter this field, along with the acceptance of game design as a viable career choice, can help assure video games keep their place in the culture and history of American society.
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APPENDIX A: GLOSSARY

	Consoles
	Video game consoles are the hardware offered to the consumers by the video game industry.  The currently available video game consoles as of this writing are the Nintendo Wii, Microsoft’s X-Box 360, Sony’s PS3, and home PCs.



	DEC
	A pioneer in the computer retail industry.  Its PDP and VAX computers were mainstays of engineering and mathematics departments around the nation in the 1970s and 1980s.  It was bought out by Compaq in 1988.



	Dot Coms
	More commonly referred to as the ‘dot com bubble’, this was a period from 1995 to 2001 when the western stock market saw the value and rise of use of the Internet sector of the market.  Many web-based businesses sprang up and fell overnight, due to focusing on increasing market share at the expense of the bottom line.

 

	Mainframe
	Mainframes are large computers used mainly by larger corporations for critical applications.  In the context of this usage, mainframes were usually room-sized machines, lending to their name.



	Market Capitalization
	A measure of corporate or economic size.  This is often represented by the current share price multiplied by the number of shares in a public company.



	Mods
	Mods, short for modifications, are changes to a video game made by the players themselves.  Often in the form of new items, NPCs, or levels, mods can slightly alter a game or downright change the game themselves.



	Pong
	Thought by many to be the first video game, Pong was actually the first financially successful video game.  Released in 1972, Pong was essentially video table tennis.



	Scripting Language
	A scripting language is a computer language that is compiled each time the main program is ran, rather than compiled once into an executable like most programming code.



	Transistor
	Used as the main building blocks of circuitry in modern electronics, a transistor is a semiconductor commonly used as an electrically controlled switch or an amplifier.



	Virtual Machine
	A piece of software that simulates a computer or machine environment for the purposes of running software.  This acts as a buffer to protect hardware, since some software can directly access hardware to sometimes disastrous results.




APPENDIX B: RESEARCH METHOD AND RESOURCES
My research began on the Indiana State University ProQuest search engine.  Under this search engine, using search terms such as “video games + technology”, “video games + education”, and similar veins, I found several of my major articles.  The most important sources found using this method include “Entertainment Software: Suddenly Huge, Little Understood.”, Types of Schools – Art School vs. Game Academy vs. 4-Year University.”, and “Monsters on the Move.”
While in the ISU bookstore, I found a copy of Game Career Guide, Fall 2007, on sale, which actually helped find a few important articles, especially “More Bang for Your Buck!”, an article that showed the incomes made by people in the industry.  Since I actually bought this before the class started, it played a large part in my decision to make this the subject of my report in the first place.

In addition, I have written off to each of the major 3 universities I talk about in my report, although I have yet to receive much of a response from them.  In addition, I have used a few encyclopedia style sites to fill in certain informational gaps, especially pertaining to the history section of the report, such as Wikipedia.org and About.com.

Also, I requested information from the IGDA, or International Game Developers Association, requesting information about my research topic.  Unfortunately, they are bombarded with so many similar requests each month, that all of their relevant information has been posted to their forums for people to read.  Although the information presented there is informative, I have yet to try and use it due to its lack of references and contributors.
Since a focus of my report is on the three different types of schools, I wrote to each individual school that I touch upon on my report, namely the Academy of Art in San Francisco, CA, the University of Southern California in Los Angeles, CA, and Digipen Institute of Technology in Redmond, WA.  In addition as time went on and I found other interesting schools that cover this major, I wrote and requested information from them as well.  Currently that includes Full Sail in Orlando, FL.   Although it took some time, I have received course catalogs from both Digipen and Full Sail.  For the purposes of the report, however, I have decided to focus on Digipen’s catalog.  USC, however, has their course catalog available online for anyone to peruse.  I found an impressive line up of courses for their video game based majors, and included a sample of their catalog for their B.S. in Computer Science (Games) in Appendix C of this report.

APPENDIX C: Sample Curriculum of a Gaming Based Degree

USC Fall 2007 Catalog, 597- 600
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