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To:
Profs. David Jacobs, David Mount, Amitabh Varshney, 

Larry Davis, Kim Ozga, and James Purtilo

From:
Jonathan Howard

RE:
  Proposal to Develop a Computer Game Design Course 

 at the University of Maryland, College Park

Enclosed, you will find a proposal to develop a course in Computer Game Design to be offered through the Computer Science Department.  The proposal discusses the importance of Game Design and related industries, addresses many concerns related to course development, and outlines an existing curriculum for adaptation to fit our University.

The first section discusses background information on the importance of the game industry.  However, sections two and three will be of particular interest to you.  Section two addresses possible course development concerns, and section three outlines an example curriculum, as well as possibilities for adaptation.  Section four then discusses the unique possibilities that a course in Game Design would bring to the department in the coming years.
Thank you for your time.  I would appreciate your feedback, and would like to meet with you to discuss this further, at your convenience.  The best way to reach me is via email, at howard.jonathan@gmail.com.  I look forward to hearing from you.

Sincerely,

Jonathan Howard
Abstract


Computer game development and related industries comprise a $10 billion a year business.  Despite strong student interest, the University of Maryland Computer Science department has no connections to this industry.  However, many of the University’s peer institutions – Johns Hopkins, UMBC, Northwestern, Cornell, and others – have already recognized the importance of this industry by offering Game Design courses of their own.  


This proposal presents an existing curriculum taught at Cornell University and suggests ways to adapt this curriculum to uniquely fit the University of Maryland.  It also shows that the resources necessary to teach a course in Computer Game Design currently exist on campus and on the internet, making it possible to offer this course with limited, if any, effect on the department’s budget. 
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As a double major in Computer Science and Art Studio, I have a unique point of view among the student body.  I know the computer science students who want to program games, but don’t know where to start.  I know the art students whose computer graphics skills would be a great asset to any game development team.  And most importantly, I know the professors in both departments, so I know that the University already has the resources and expertise necessary to offer a course in Game Design.
More than Just a Game
By not offering a course in Computer Game Design, the Department is neglecting a large Washington-area industry.  Annual sales of games and software alone top $7 billion worldwide – not including hardware and accessories – and the U.S. military simulation market adds a few billion more (Webb, 1 and Harz, 1).  Since its inception, the gaming industry has continually grown, often pioneering new technology development.  The constant demand for processing power in game consoles creates a unique environment for innovative hardware design.  And “the first modern graphics boards were developed for military simulators,” the precursors to modern gaming (Harz, 1).  During all this growth, the industry has also developed an amazing breadth of possible applications beyond pure entertainment.  Computer simulations, for example, build on the same fundamentals as today’s games, and “have become popular training methods in a variety of domains including the business, military, and healthcare sectors” (Johnson).  
Even within the entertainment industry, computer games are coming to the forefront.  One excellent example is World of Warcraft, the newest online role playing game, in which you embark on quests in real time with other players from around the world.  As one reviewer states on NPR’s All Things Considered, “In the two months I've been at it, I've logged over five days of playing time. And I've stopped watching TV altogether” (Holt, 3).  But World of Warcraft is only one example.  Ask many of the Department’s students and you hear similar experiences, with a growing list of comparatively popular game titles, including:

   • Halo,

• Splinter Cell,

• Counter-Strike,
• Star Craft, 
   • Need for Speed,
• Gran Turismo,
• Madden NFL,

• Tony Hawk,
   • Resident Evil,
• Tomb Raider,

• Grand Theft Auto,
• DOOM,


   • The SIMS,

• Pokémon,

• and endless Movie-to-Game “crossovers” 


For many people, computer games are rivaling – even replacing – the television as their primary means of entertainment, a trend that has significant business and social implications for the future of the game industry. 
Assessing the Need

Computer game design lies at the crossroads of computer graphics and software engineering.  The Computer Science department recognizes the importance of game design’s two major components by offering them separately as core curriculum classes.  However, by stopping short of a cohesive game design curriculum, the University is neglecting a large industry and is getting left behind by its peers.   Many respected universities around the country have already recognized the drawing power and broad applications of computer game design, including:   

• Cornell

  • Rensselaer

  • Rochester Institute of Technology, 

• Northwestern
  • Johns Hopkins
  • Even our own neighbor, UMUC.  
Industry Demand

The Computer Science industry also recognizes the importance of such programs, as evidenced in part by Microsoft’s recent Request for Proposals for a Computer Game Production Curriculum, resulting in a total reward of $240,000 to successful universities.  As the flagship institution of the state’s University System, the University of Maryland at College Park strives always to be at the forefront of education, industry, and research funding.  Developing a computer game design curriculum is critical to this effort.  


However, the computer game industry’s growth in popularity is not a sudden occurrence.  It has been a growing trend over the course of many years, and the need for a Computer Game Design course at the University of Maryland has been growing along with it.  Apparently some concerns remain unresolved in the minds of the Computer Science faculty.  Issues of funding, software requirements, and curriculum development come immediately to mind.  

Such issues are valid concerns.  However, all the necessary factors are now in place to address those concerns and facilitate the course’s development.  Below are some of the major concerns, along with corresponding solutions for each.
Addressing Department Concerns
How do we know students would even be interested?

In the few weeks since first mentioning this idea to friends, I’ve heard responses ranging from “Oh, that sounds like a cool class,” to “Let me know if that goes through, because I might stay an extra semester if I could take it.”  Yet, encouraging as these initial responses may be, they do not constitute a representative study.  With that in mind, Kim Ozga, the Undergraduate Program Coordinator, has agreed to send out a survey in the future to evaluate the nature of student interest on a larger scale.  Kim, also an advisor for the department, recalls that students ask her every semester if the department offers a computer game course.  Even in the absence of a decisive student interest survey, the message is clear:  students are very interested.
How can we afford to create a new course with the department's limited budget?

Actually, the Department can acquire the resources necessary to teach a Game Design course inexpensively, if not entirely free.  To develop a game that meets today’s standards, students would need the following:
· The ability to program in C with OpenGL

· A windows compiler, such as Microsoft’s Visual Studio

· Software to create the game’s 2-D art and 3-D models
· Software to create the game’s music and sound effects

CMSC427 is already taught using OpenGL.  Microsoft’s Visual Studio is available free to students through the University.  And the campus WAM labs have everything necessary for 2-D art, with Adobe Photoshop and Illustrator installed on every Macintosh computer.  Even 3-D modeling software – Blender, for instance – is available to download for free.  Blender in particular also has cross-platform support, with Windows, Mac, and Linux/Unix versions convenient for both home use and for computer labs (blender.org).  There are many freeware audio programs online as well, so all the necessary software is available, with no change in the Department’s budget.
How can we teach a Game Design course if none of our faculty members have experience in the field?  

Game Design is easier to teach than it might seem.  In fact, a computer game at the basic level is nothing more than a piece of software that
· Has a user interface,

· Responds to user input, and

· Contains one or more “win” conditions 


With our faculty’s expertise in Software Engineering and Computer Graphics, the Department has more than enough faculty experience to teach a Game Design course.
We already offer Computer Graphics and Software Engineering separately.  Shouldn’t that be enough?

A Computer Science Department without Game Design is like a Culinary School that offers Chef and Bartending tracks but never teaches its chefs to cook with alcohol.  Their students will never be Master Chefs – even in the presence of industry demand – because they are missing a specialized, yet highly valued area of their craft.  

The Maryland game and simulation industry includes over 73 companies, many of them in Montgomery and Baltimore counties (Keener, 9).  These companies employ a state-wide total of over 600 people, but every year other area schools produce highly qualified graduates to enter this workforce (Anderson, 1).  UMBC alone boasts an advanced certification program in animation software, a Visual Arts degree with a concentration in Animation, and many industry partnerships to provide internships for their students.  Until recently, UMBC’s Animation concentration was part of a broader Imaging and Digital Arts program, which produced 40 new graduates in 2004 (Berry).  

The University of Maryland would be able to produce Game Design graduates with strong programming skills – an area which UMBC’s Animation track does not address – but in the presence of such highly qualified competition, University of Maryland students will be hard-pressed to compete in these large industries without experience that extends beyond the disjointed basics of Computer Graphics and Software Engineering.
Curriculum Recommendation
No One Reinvents the Wheel

Why spend faculty time and department money on developing a course from scratch when many other Universities already have Game Design curriculums in place?  The Department has the opportunity to simply adapt an existing course to suit the needs of our particular institution.  The Game Design Initiative at Cornell University (GDIAC) represents just such an opportunity.  It is a series of two courses – one introductory, one advanced – and the introductory course closely fits the Department’s needs and available resources.

The GDIAC introductory curriculum calls for teams of four to five students, and within each team, students focus on different areas of the game development process.  Some students have taken art courses and want to focus on art and 3D modeling.  Some have taken programming courses and want to focus on writing code.  Some have taken sound design courses and want to focus on music and sound effects.  And all students are encouraged to work on other aspects in addition to their main focus, provided they have the necessary skills to do so (Cornell.)

The course takes each group through one entire game development cycle, including:

• Brainstorming and Game Abstract

• Concept Design Documentation
• Level Design



• Programming and 3D Modeling

• Functional Specification Documentation
• Promotion (Web Site and Final Presentation)


At Cornell, the students attend lecture twice a week and lab twice a week for maximum communication.  The first lectures introduce various aspects of game design before the students attempt those tasks.  By the end of the semester, lectures shift toward exploring interesting side topics within Game Design while teams work on their projects.  Throughout the course, students also complete other tasks in addition to the group project.  This includes three Lab Assignments based on their focus area and a “Constrained Game” assignment to simulate working on a real-world project with creative constraints (Cornell.)  
Example Curriculum: Introduction to Computer Game Design

A typical semester’s schedule follows on the next page.

	Week’s Focus
	Lectures
	Assignments

	Form Groups, Background
	• Introduction
• Game Ideas, Challenges, and Genres
	• Desired area(s) of focus
• Form groups, brainstorm, submit preliminary game concept

	Brainstorm
	• Game Design and Teams
• Documents and Development
	• Introductory Game Lab – Assignments vary with focus area
• Game Abstract

	Choose Project
	• Game Concepts
• Parts of a Game
	• Game Lab 1 Due

• Game Lab 2 – The Basics – Assignments vary with focus area
• Draft of Concept Document



	Concept Document
	• Setting and Story
• “Constrained Game” Assignment
	• Peer review of Concept Documents
• Group Charter (Member roles, game title, etc.)
• Draft of Milestone Document

	Milestone Document
(Project Timeline)
	---N/A---
	• Game Lab 2 Due
• Game Lab 3 – More in Depth – Assignments vary with focus area

• Final Concept Document Due

• Draft of Functional Specifications Document

	First Prototype
	• Real-time Rendering
	• 2nd Draft of Functional Specifications Document
• Final Milestone Document Due
• Submit 1st prototype of game

	Functional Specification
	• Online Role Playing Game (MMORPG) Discussion
	• Begin Game Treatment Document (i.e. Detailed Concept Description and Lo-Fi Prototype)
• Final Functional Specifications Document Due

	Second Prototype
	---N/A---
	• 1st Draft of Game Treatment Document
• Submit 2nd prototype of game

	Spring Break
	---N/A---
	---N/A---

	Website
	• Intro to Artificial Intelligence
• Music in Games
	• Lab 3 Due
• 2nd Draft of Game Treatment Document

• “Constrained Game” Concept Document Due

	Alpha Release
	• Networking
• Animation
	• Develop Game to Alpha Release Quality (Code Complete: playable, some features may be missing)

	Game Script
	• Game Art
• History of Games
	• Continue Game Development

	Beta Release
	• The Industry
	• Develop Game to Beta Release Quality (Feature Complete: all features present, bugs may exist)

	Testing
	---N/A---
	• Test and Debug Game

	Final Release
	---N/A---
	• Submit Final Release Version on Team Website

	Presentations Exam Week
	---N/A---
	• Group Presentation of Final Product


To develop a similar course for the University of Maryland, we must first adapt Cornell's existing curriculum to suit our unique circumstances.  This process involves three steps, leading to an adapted pilot version and eventually a full-scale course offering:
Step 1: Curriculum Adaptation

The first step in the course development process is to adapt this existing curriculum to fit our needs and resources.  I see two such necessary adaptations:
1.) Students in the Art track will not have the prior experience with Photoshop or any 3D modeling program.  Such experience is a prerequisite at Cornell, so our course must allow more time for training.  Students in the Music track will have a similar disadvantage.
2.) To allow for added training time, we must eliminate other tasks from the existing curriculum to make room.  
• One possible target for elimination is the “Constrained Game” assignment, which is meant to give students practice exercising creativity by developing a game concept under a number of constraints: genre, setting, number of players, etc.  While this is certainly good experience, it is not necessary for the pilot version.  
• Another method for compression is to reduce the burden of the final presentation.  Cornell students give a formal presentation at an end-of-the-year showcase, for which they have a week to prepare.  If our final presentations were in-class, this would free up valuable time for development.  
• We could also focus the Lab Assignments to directly contribute toward the final project.  Currently, all of the Labs teach skills needed for the final project, but not all result in a direct contribution to the game’s development.  Eliminating these labs or refocusing them would allow students to devote more time to the project itself.
Step 2: Software Installation


The second step in the process would be to install the necessary freeware programs in the campus computer labs.  This process might continue throughout the course’s development, as determined by the pilot group.  If lab administrators decide to wait until software requirements are finalized, the first pilot students can install the programs on their own computers rather than using campus labs.  However, this would not be an appropriate solution for a full class, so installation should be complete in time for a full-scale offering.  
Step 3: Course Implementation

Professor Mount has suggested that the best way to develop the course would be to first offer a pilot version as an independent study in a seminar format.  Only one group of four to five students would be involved in the pilot class.  The professor in charge would have minimal out-of-class responsibility.  Instead of attending lectures, seminar participants would share the responsibility of reviewing lecture slides.  While developing the final project, the group would evaluate various free resources, such as Cornell’s GameX programming library and the Blender 3D modeling tool.  The group would also decide on a freeware sound editor and determine if the curriculum should be cut further to accommodate University of Maryland students.
After the first group completes the pilot course, they can recommend curriculum changes to the professor and discuss possibilities for improvement. The faculty involved would then begin the course approval process.  Kim Ozga has generously volunteered to assist with much of the course approval paperwork to ease the burden on professors.  The department would also work with campus computer lab administrators to finalize the course’s software requirements.
The Future of Game Design at Maryland
Gathering Momentum


Once this process begins, the next step would be to scale the course up to a half-size or even full-size class, depending on the professors’ confidence in the curriculum’s readiness.  During this second offering, the course will be more structured and lecture-oriented, but students would still be encouraged to evaluate the curriculum so that further improvements could be made.


If the course remains popular as a full-scale offering, the Department may determine that the course merits inclusion in the annual budget.  Although freeware programs will satisfy the course’s basic requirements, the pilot students may discover that freeware audio or modeling software is not an adequate solution.  If this were the case, the course would benefit from a small budget for software licenses.  For instance, Cornell’s Introduction to Game Design course uses a retail audio suite called Reason, by Propellorhead Software (Cornell.)  Because retail software often has higher-quality support and tutorials, a software budget may benefit the course once it has been established. 
A Unique Opportunity

An interdisciplinary course like this represents a unique opportunity for interdepartmental cooperation.  With my connections to Art department, the course may be able to provide a guest lecture from an art professor to ease the students’ learning curve.  Possible contacts include professors Nare Ratnapala and Brandon Morse.  Both teach 2D Computer Graphics, but Professor Morse also specializes in 3D modeling and animation, although he cannot teach such courses here due to budget constraints.  In addition, the Theater department offers a Sound Design course taught by Professor David Kriebs, so a similar arrangement might be possible for Music track students.


Another possibility, and an even greater interdisciplinary milestone, would be to allow students in the Art and Theater departments to enroll in the course.  This would provide Computer Science students the experience of working on a team of people from a variety of non-technical backgrounds, just as they will encounter in the real world.  Such interpersonal experience is necessary for success in any career they choose to pursue, but is not currently available through any Computer Science class.  


The Art and Theater students would benefit similarly by interacting with their team members.  They would also have an opportunity to put their creative talents to work on a project that is their own, rather than completing a teacher’s art assignment or working the sound board for a play. 

Once developed, this course has the potential not only to introduce students to a large Washington-area industry, but to bring the University of Maryland to the forefront of Game Design with its peer institutions.  There is strong interest in Game Design among Computer Science students, and the resources required for the course are either already available or can be acquired with no effect on the Department’s budget.  In the future, the course may even enable the Department to connect our campus in new ways and provide a unique team experience that will benefit students in whatever industry they pursue.  As previously shown, all the major factors preventing a Game Design course’s development can now be adequately resolved; the only remaining factor is Departmental support, and I look forward to working with the faculty to explore the development process further.  
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Help us Create a 

New Computer Game Design Course
We are conducting this short survey to gauge student interest in a new Computer Game Design course to be taught through the Computer Science department.  
The main project of the course would be a group project to develop your own computer game, built from the ground up, through a mix of Computer Graphics and Software Engineering.  It would encompass all aspects of game development, from creation and storyboarding, to 3D modeling and art design, to programming and final release.  

Class:   Freshman   |   Sophomore   |   Junior   |   Senior and above       

# of Credits:______


Would you be interested in taking a Computer Game Design course if it were offered?

Yes  /  No  /  Unsure
Why or why not?  If you are unsure, what concerns do you have?
How would each of the following affect your interest in taking the Game Design course?

[1-Much more interested     2-Slightly more     3-No Change     4-Slightly less     5-Much less]
If the course was offered in a Core Upper Level CS category……….…… 1     2     3     4     5

If the course was offered in the 3/400 CS Elective category….…….......… 1     2     3     4     5
If CMSC427 (Computer Graphics) was a prerequisite…………...……….. 1     2     3     4     5
If CMSC435 (Software Engineering) was a prerequisite………...……...... 1     2     3     4     5
If the prerequisites were broader (i.e. “417 or 420 or 430 or…”)……….... 1     2     3     4     5
If the game projects were smaller, but individual assignments…………… 1     2     3     4     5
If the game projects were larger and spanned multiple semesters, 

each team improving and expanding the previous semesters’ work……… 1     2     3     4     5
If you could choose which aspects of game development to focus on 

(Programming, 3-D Modeling, Documentation, or a combination)………. 1     2     3     4     5

Any other comments?
Thank you for your time.
Computer Game Design     i

