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UNDERGRADUATE COURSE ACCREDITATION GUIDELINES FOR COMPUTER GAMES
Thank you for your interest in Skillset and the course accreditation – we currently offer course accreditation in the areas of screenwriting, computer games and animation.

Make sure you are using the correct guidelines for your course. The guidelines should tell you everything you need to know about the accreditation process including eligible courses, how to apply, how your application is assessed and the benefits of participating in the pilot.

Please use the Guidelines in conjunction with the Undergraduate Course Accreditation Application Form for your area.

Getting advice

For information and advice on accreditation, please contact:

The Approvals Co-ordinator at Skillset 

T: 020 7713 9800

E: approvals@skillset.org
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1 - INTRODUCTION

The need for a course accreditation scheme for Higher Education Institutions (HEIs) has been identified as a response to:

· A significant increase in the number of computer games related courses being delivered within the United Kingdom HE sector

· A concern being voiced by employers in the computer games industry that graduates from these courses do not have the requisite skills to sufficient level to meet the needs of the industry.

The games industry sees accreditation as the best means of enhancing provision of education in this sector. It will assist course providers in continuing to raise overall standards of their provision and will promote closer liaison between educational institutions and the industry.

The guidelines proposed in this document have been developed following detailed survey work undertaken, in which an analysis of industry structure and skill needs was identified, along with an analysis of current and predicted provision within the HE sector. Extensive feedback on the guidelines has been obtained through a series of workshops which have taken place throughout April 2005 at the University of Abertay, Dundee, Sheffield Hallam University, Bournemouth University, Codemasters and Sony Computer Entertainment Europe. The guidelines have been reviewed and agreed by the Computer Games Skills Forum in June 2007.
What is course accreditation?

Course accreditation will identify higher education courses throughout the UK that provide the skills, knowledge and experience needed for individuals to confidently enter the computer games industry.

What are the aims of course accreditation?

To facilitate strong links between courses, the industry and Skillset, to ensure that:

· HEIs are aware of the needs of the computer games industry by defining what employers expect new entrants in specific roles need to know, what skills they expect them to have and the standards of performance they expect them to be able to reach in their roles.

· Students are able to develop the relevant knowledge and skills to the level that the industry requires. Also providing them with an understanding of the industry and its working practices that will improve their employability.
· Employers can be confident that new entrants to the industry have acquired the knowledge, skills and experience necessary to make a start in the industry.

· Potential students and employers may more easily identify those courses aiming to produce graduates specifically for employment in the industry.

· Courses are regularly reviewed to ensure that they remain up to date and that they continue to produce graduates well equipped to maintain and develop a dynamic and creative world class UK computer games industry.

Who will manage the course accreditation process?

Skillset will manage the course accreditation process with assessment processes and visits being carried out by industry practitioners and employers.

1.1 - ELIGIBILITY

Courses eligible for accreditation

Courses producing graduates for the industry are offered at undergraduate level. These courses may also be further classified as being focused on either:  art, graphics and animation; or on technical aspects, including subjects such as algorithm development, technology, computer games, tools programming. It is unlikely that one course can meaningfully address all of these aspects to a sufficient level of rigour. Accordingly, it is expected that courses will be subjected to the accreditation process using guidelines defined for one of these areas of study.

These guidelines are solely for the accreditation of full-time undergraduate courses which meet all (or a high percentage) of the quality standards and criteria outlined for the two areas of study. Courses gaining the accreditation will already be in operation and will have already produced graduates who have gained employment in the computer games industry

Course Design

The purpose of the accreditation approach is to set down benchmarks to ensure that courses meet agreed standards and provide best opportunity for the professional development of students in their chosen career. The benchmarks do not seek to stipulate particular forms and methods of delivery of teaching and learning. Course design will always be developed by these working in HEIs and content and processes of development will be unique to each course.

Industry involvement in courses

To reflect the importance of delivering courses which are relevant to the industry, course design, regular industry reviews and course delivery must incorporate external industry representation and consultation.

Types of courses which are ineligible for accreditation

Courses which do not meet at least a high percentage of the quality standards and criteria stated in these guidelines are not eligible for accreditation.

Accreditation is not intended for those courses that might offer incidental or minimal content related to the processes involved in the development of computer games.
Accreditation is not available to courses that have yet to commence tuition, or that have yet to graduate one complete cohort of students.

1.2 - ACCREDITATION GUIDELINES
The guidelines provide a summary of best practice, a description of the learning outcomes that students on each course must attain in order to achieve the necessary industry accreditation, and examples of how courses may be designed and structured to achieve this. 

The guidelines provide specific external benchmarks that must be included in order for the course to receive accreditation.

They are divided into four main areas:

1. Learning Outcomes

2. Course Requirements

3. Resources

4. Staffing and Links with industry

It is assumed that students will leave courses with a portfolio of their work, which they would present to potential employers. Educational institutions are expected to have agreed the ownership conditions that will be applied to the content of such portfolios. This applies to graduates from both technology and arts based degrees.

A more detailed description of the suggested content of portfolios is given below.

1. Learning Outcomes

The learning outcomes describe what students are expected to be able to do as a result of their course.

They are expressed in terms of:

i. The specific products required in the students' portfolios

ii. The performance characteristics looked for in those products

iii. Any other outcomes that may need to be assessed, to demonstrate underpinning knowledge and understanding

The products describe what students have produced. In some cases, this may include initial drafts and proposals. This represents the portfolio of work to be shown to potential employers.

The performance characteristics describe what these specific products should demonstrate, in terms of the range and standard expected.

Other outcomes relate to those learning outcomes that are not easily demonstrated in the products themselves, but are necessary for students to perform effectively in the workplace. This may include qualities such as research skills, communication skills, writing skills and the ability to work effectively in teams, which are better assessed through project reports, presentations and assignments.

It is assumed that accredited courses will have mechanisms in place to assess students' performance to the standard described in the learning outcomes in their creative and technical outputs. This may include viva voce presentations, self and peer evaluation, critical/analytical essays or reports and commentaries.

For graduates from technical courses, the portfolio should comprise:

· A Curriculum Vitae

· Completed software projects including:

· explanation of the design and implementation

· test plan descriptions

· output definitions

· an executable file if feasible

· exemplar code listings

· project plans and schedules for the software project

· Reference to any on-line product created

· Documentation for the technical delivery of a game design brief
For graduates from arts courses, the portfolio should comprise:

· A Curriculum Vitae

· Sketchbooks, designs, storyboard/layout samples, photographs, models or other artwork

· Dope sheets, voice and sound tracks

· Project plans, budgets and schedules 

· Examples of artwork implemented in digital media using tools such as 3DStudioMAx and Maya

· The artistic delivery of a game design brief, e.g. concept art, storyboards, other artwork.
2. Course Requirements

The learning outcomes are supported by guidance on the course requirements – what is expected that courses will include in order to deliver the specified learning outcomes. These may be divided into essential content (which courses must contain if they are to obtain accreditation) and desirable content (which is not an absolute requirement but adds value to the course).

The purpose of the accreditation approach is to set down benchmarks to ensure that courses meet agreed standards and provide the best opportunity for the professional development of students. The benchmarks do not seek to stipulate particular forms and methods of delivery; rather they embrace the need for flexibility whilst indicating certain required criteria and end results. 
Course design is therefore developed by and is unique to each HEI. However, for accreditation purposes, course design and regular reviews of the course must incorporate industry representation and consultation. 
3. Resources

This describes the resources that course providers are expected to need in order to deliver the course requirements to the standard described and to achieve the learning outcomes. These are designed to ensure that the students' learning is not inhibited by a shortage of relevant resources or technical support. In cases where a shortfall in the requirement for resources exists, institutions may submit definitions of plans for acquiring resources along with their application for accreditation.

4. Staffing and Links with Industry

The staffing requirements outline the expectation for the staff teaching and managing the course, especially in relation to their industrial experience and expertise. Wherever possible, teachers should be chosen who have professional experience to match the course element being taught. This may be achieved by supplementing teaching by the core teaching staff with input from staff working in the industry. The assessment team will be looking for evidence of the amount and relevance of industry involvement in courses to assess the ‘added value’ of such involvement. 

All teaching staff, including those working full-time, should make every effort to keep abreast of developments in the computer games industry. The course design and delivery team should strive to engage with the industry by:

· spending regular time in industry and at the relevant industry festivals or events
· setting up collaborative projects with industry

· engaging speakers from industry to deliver teaching in the course. 

· including industry representation on course design and validation panels

· devising ways of getting staff from industry to set projects/seminars and appraise the quality of students' work

1.3 - EVIDENCE GUIDANCE

The information below suggests examples of the range of material and documents that can be used as evidence to support applications for accreditation. Please submit this evidence electronically wherever possible.
Quality management

· Relevant validation and course monitoring reports

· External examiners' reports

· Equal opportunities and access arrangements

· Health and Safety arrangements

· Disciplinary and appeals procedures

· Any additional information relating to feedback from students and industry partners

Pre-course information

· Promotional brochure/website

· Student selection procedure

Course content/management

· Details of course content and structure(syllabus/programme/curriculum/scheme of work/timetable) detailing intended outcomes per module or term/semester

· Any information, in addition to the above, given to students at the beginning of the course(student handbook)

· List of work placements

· Details of relationships with industry

· Examination /Assessment of performance of students

· Methods of evaluating the course

Resources/facilities

· Details of the learning materials and technical resources available to the course

· Inventory of relevant equipment and details of student access time

Staffing

Details of course staff members' qualifications and experience, along with their relationship to the course:

· Course leader

· Full-time teaching staff

· Regular freelance teachers

· Support staff

· Guest lecturers

· External tutors

· External examiners

· Industry professionals who have worked with the staff and students over the last 3 years

· Industry professionals who will be working with the staff and the students over the next 3 years.

· Allocation of staff hours per course (staff/student ratio)

· Details of relevant technical support staff where relevant

Tracking and assessment

· Reports on student placements/industry based projects

· List of immediate past students indicating career destinations for the last year

Student performance

· Sample student portfolios containing outputs as described above

1.4 - ACCREDITATION CRITERIA

Introduction

Games courses tend to focus on technology and programming or on art for computer games. The discipline of designing computer games is a very new area of study, which does not have a well established set of curriculum and accreditation criteria associated with it. Indeed the survey work undertaken in the preparation of these guidelines has identified a problem of agreement on a definition of meaning for the term across the HE sector.
To reflect this set of characteristics, the criteria are defined under two headings:

1. Technical Path: Programming for Computer Games

2. Art Path: Digital Art for Computer Games

It is suggested that a course could be assessed under one or both path definitions, but for a course to be accredited under a path, it must meet all of the criteria specified for that path. 

2 - TECHNICAL PATH: PROGRAMMING FOR COMPUTER GAMES
Technical Path - Course Goals

Establish Essential Skills.

The course must provide the student with a rigorous grounding in the fundamental skills of mathematics and computer programming.

Introduce high-level game programming concepts.

The course should introduce to the student the topics which game programmers exploit in creating games.  The student should be presented with an opportunity to apply these techniques in their own projects.

Introduction to Practical Game Construction

Real-world game construction has evolved a number of practical strategies, which allow the programmers, designer and artist to collaborate.  Awareness of these collaborative strategies should be taught, and the students should then undertake collaborative projects that allow them to apply these strategies in their own work.

Compile a Portfolio of work. 

The course provides the student with numerous opportunities to produce course work which can be added to a portfolio of work. This portfolio is the tangible outcome of the course - and should demonstrate not only what he/she has learned but also how he/she can apply these skills in an inventive or creative way.
The criteria defined below include a definition of the required criteria for the fundamental through to the advanced level of skills and knowledge required by the industry.

Programmer Definition
The games programmer will have developed a high level of skill in writing software which includes the manipulation of graphical objects in a hardware environment which demands that the running programs are optimized to operate to maximum efficiency in real-time.

They will have a well developed awareness of the importance of quality assurance and will strive to ensure that the code they produce is well tested, robust and documented in way which enables others to work with it.

They will understand the importance of working with others in the game development process, where team members will include people from other disciplines.

They will be able to present a high quality portfolio of their work which demonstrates their skills and enthusiasm for the specialized work of a games programmer.
2.1 - PROGRAMMING AND MATHEMATICS FOR COMPUTER GAMES

This module covers the most essential and fundamental skills for the games programmer. All subsequent coursework is predicated upon this module. This module is about general programming and mathematical techniques, applicable to many disciplines besides game programming. However game-based examples may be useful in explaining the application of the techniques.

1. LEARNING OUTCOMES

1.1. Product:

Students' portfolios should demonstrate that they can write industry standard software along with supporting design and test documentation. Appropriate industry development languages are C, C++, and assembly level languages.

The portfolio should be presented on disk in a manner allowing easy review and appraisal.

The work included should be clearly annotated indicating which work is individual, which work exploits 3rd party libraries, and which work is collaborative. In all cases the student's individual work should be identified. 

Programs should ideally contain the source code - or should contain sufficiently large examples of source code to show the student's programming practices and style

The presentation of the work is left to the student; however students should be mindful that potential employers will often take the presentation aspect into account.

The portfolio work should demonstrate the skills and techniques learned as part of the course. But it should not just do this. The portfolio should also demonstrate creativity or innovation derived from the student's own interests and motivation.

If the resulting code is for PC - it should include an executable demo. And detail machine requirements etc. If the resulting code is for other platforms - a video of the code running is required

1.2. Performance characteristics:

Working software programs that demonstrate the student's ability to present and manipulate 2D and 3D graphical objects in a virtual space, optimising performance to suit the delivery environment.

Effective implementation of techniques and algorithms to support characteristics from computer games.
1.3. Other outcomes:

The course should include opportunity for students to demonstrate their ability to work in teams and to communicate their work to others through documentation, peer assessment reviews and structured walkthroughs of their code.

Assessment procedures should be in place to test students’ understanding of:

· their coding as part of the broader software development process

· the importance of optimisation of the operation of their code in relation to the architecture of the machine it is to run on

· the importance of and approaches to software testing and debugging

2. COURSE REQUIREMENTS

Programming and Mathematics for computer games must include the following

2.1. Mathematics

· Elementary numerical and algebraic processes: fractions, indices, algebraic manipulation

· Two-dimensional Cartesian co-ordinates, equation of a straight line and quadratic curve, solution of linear equations containing one and two variables.

· Computer arithmetic: decimal, binary, hexadecimal representations; complements, addition, subtraction.

· Introduction to set theory and logic: union, intersection, set difference, applications; Boolean variables, truth tables, simple propositional and predicate logic.

· Elementary trigonometry and trigonometric functions.

· Vectors in 2 and 3 dimensions, vector algebra including scalar and cross products, parametric equations of lines, planes and simple curves.

· Tangents and normals, line, curve and plane intersections.

· Matrices for two & three dimensional transformations (including homogeneous co-ordinates).

· Simple differentiation techniques.

2.2. Computer Programming

Program Development

· Procedural Programming Concepts:

Problem solving, top-down design and functional decomposition

The development process - specification, design, implementation, testing.

· Algorithms and Control Structures:

Algorithmic design, controls structures - sequence, repetition, selection. 

Procedures & functions, parameters, return values. 

· Variables and Data Structures:

Variables & assignment

Data types - integer, floating point, character, Boolean, array, string.

Input/output, rudimentary file handling, basic use of objects.

· Program Quality:

Issues related to the production of correct, understandable and maintainable code

Documentation and readability

Testing

· Software tools and Program Development Environments:

Compilers, debuggers, libraries.

Compilation

· Fundamentals of compilation, code generation and execution

· Use of compilers and linkers for programming languages such as C++ 

· How data is represented and compiled by a compiler

· Language constructs and their compilation

· Understanding of object-oriented features of a language and how they are compiled

· Execution and run-time issues

· Practical application of language features when implementing software systems

Optimisation

· General optimisation strategies and techniques

· Performance analysis and the use of performance analysis tools

· Language specific optimisations

2.3. Algorithm development

All students should study techniques for developing algorithms and using appropriate data structures to solve programming problems.  It is expected that students would understand and be able to manipulate multi-dimensional arrays, lists and stacks.

They should be able to apply a range of programming approaches (procedural, event-driven and object orientated) to solve problems specific to gaming applications.
3. RESOURCES

Computer laboratories equipped with up to date hardware and software tools such as C and C++ compilers. Access to games input/output devices such as controllers and audio equipment.

Access to non-PC development environments, such as PS2 / PSP Linux development kits, Nintendo Game Cube development kits or Xbox / Xbox 360 development kits is considered beneficial.
4. TEACHING

The teaching of programming should be practise based, where students learn through problem solving; developing algorithms and writing and testing code to develop working solutions to common requirements in computer games.

It is expected that students will work in groups and will learn how to manage the team working experience. This will include project management, written and verbal communication and presenting their work for criticism by their peers and tutors.

2.2 - PROGRAMMING LOW LEVEL ARCHITECTURE

This module introduces students to the hardware of videogames and looks at the techniques programmers use to get the best performance from that hardware. Students should get the opportunity to create programs which are designed to optimise performance according to the characteristics of their chosen hardware. 

This topic includes:

· Study of game hardware architectures

· Programming at the hardware level

· Optimizing for performance and size 

· Network and Parallel Architectures

1. LEARNING OUTCOMES

1.1. Product:

Students should be able to demonstrate that they understand the execution mechanism and processing pipelines used in a variety of gaming hardware formats and be able to describe and evaluate the influence that gaming hardware architectures have on the design of games programs.
They should be able to use the interface between typical gaming software tools/application libraries and the underlying hardware and be able to design and develop code that is tuned to the peculiarities of computer games hardware.

1.2. Performance characteristics
The students’ portfolio should include work demonstrating this knowledge and its application in examples programs.
1.3. Other outcomes

A study of the history of the development of games machine architectures will help to provide a basis for an understanding of why and how these ‘novel’ architectures have developed.

2. COURSE REQUIREMENTS

Example course content is as follows:

2.1. Videogame Hardware

· History of gaming hardware.

· The rationale for the current and emerging range of games hardware.

· Common gaming platforms (PC-based, consoles, handhelds).

· Peripherals for gaming machines.

2.2. Programming Computer Game Hardware

· The execution model – overview and examples drawn from gaming machines:

· Pipelining / SIMD and MIMD execution / register banks and usage / floating point operations / bus architecture and operation (CPU/DMA control) / multiprocessing and coprocessors / memory systems (scratchpad, cache, and local memories).

· Libraries and tools (e.g. DirectX, ProDG)

· Simple game code – the base point (e.g. uniprocessor / traditional implementation).

· Sample game code – optimisation and tuning:

· The problem of predicting performance

· Programming Audio hardware

· Troubleshooting games code.

2.3. Optimization Techniques

· Measuring performance – what does this mean?

· Code optimisations / process decomposition / use of coprocessors and GPUs, etc.

· How tools for developing and tuning code interface with gaming hardware:

· Performance analysers / tuners / debuggers (e.g. SN System’s Tuner).

· Tuning and debugging difficulties, and issues with performance measurement.

· Data structures optimisation / data transfer optimisations – CPU/DMA control.

2.4. Multiple Processors & Networks

· Programming for multiple processors

· Networked games – considerations and impact on games code.

3. RESOURCES

Students should have access to a PC and gaming platform computing laboratory which provides software simulators of gaming hardware, games industry standard development kits.

Other useful hardware includes performance analysers.

Relevant hardware manuals and reference resources on hardware, performance analysis and code optimisation related subjects should be accessible.

4. TEACHING

Students should be given formal tutor-led sessions supported by tutorials, workshops and discussion sessions.   They should be encouraged to read widely and to share their ideas and knowledge in seminar sessions and presentations.

Students should be encouraged to work in groups and share their findings with each other in order to implement a solution.

2.3 - HIGH LEVEL GAMES PROGRAMMING

This module focuses on important specialist areas of applications commonly found in computer games.
One course may not include all of the topics defined here, but it is expected that a graduate's portfolio would include work which demonstrates their ability to apply their programming skills to at least one of these.

The commonly encountered techniques are:

· Simulation and Dynamics

· Artificial Intelligence

· Computer Graphics

1. LEARNING OUTCOMES

1.1. Product:

Create one or more pieces of solo work for the portfolio that should demonstrate understanding of one or more of the course threads using appropriate development languages.

1.2. Performance characteristics:

Working software programs that demonstrate the student's ability to:

· Analyse and assess a variety of special graphical implementation techniques. 

· Design, create and implement digital effects for simulation using appropriate algorithms and techniques.

· Use appropriate techniques to create an effective animation.

1.3. Other outcomes:

Assessment procedures should be in place to test students’ understanding of the latest graphics hardware and software techniques. 

The student should be able to critically evaluate existing hardware, software and graphical techniques used in the entertainment industry.

2. COURSE REQUIREMENTS

All students must study the following topics:

2.1. Simulation and Dynamics

· Real time modelling

· Simple numerical models

· Newtonian physics

· Collision detection and Collision Interaction

· Interaction Event Driven Software

2.2. Behaviour and Artificial Intelligence

· Introduction  - Controlling entities in games

· Steering Behaviours

· Route Solving

· Decision making

2.3. Computer Graphics

· Graphics Pipeline

· Transformation

· Projection

· Representing images 

· Z-Buffer

· Rasterization

· Shading

· Primitives

· Animation Graphics Hardware
3. RESOURCES

As with the programming course, extensive use of the computing laboratory with access to suitable workstations and software such as Visual C++ and 3DStudioMax should be provided for tutorial and independent study.

4. TEACHING

Students should be given formal tutor-led sessions supported by tutorials, workshops and discussion sessions.   They should be encouraged to read widely and to share their ideas and knowledge in seminar sessions and presentations.

Students should be encouraged to work in groups and share their findings with each other in order to implement a solution.

2.4 - GAME CREATION PROCESSES

The production of a computer game is a team effort.  The industry has developed strategies that allow the team to collaborate to deliver a product on time. This module studies the construction of a game and the methods applied in that construction.

Because this module aims to introduce the student to what happens in the real world, it is essential that individuals from real companies are invited to present their experiences to students or that students are provided with the opportunity to visit relevant companies.

1. LEARNING OUTCOMES 

1.1. Product

Creation of a team-based project for the portfolio, based on collaborative techniques outlined in the course.

Demonstration of the use of appropriate approaches to managing the game creation process. 

The creation of a quality presentation of the product. 
1.2. Performance Characteristics

Understanding and experience of the challenges of working collaboratively, illustrated in the product.

1.3. Other Outcomes

Students should be able to demonstrate an understanding of the context for their work, i.e. the demands of working in multidisciplinary teams working to tight deadlines. They should be capable of assessing their own performance in such settings. They should have experienced and responded to criticism of their work in this setting.

2. COURSE REQUIREMENT

Students should initially study how the industry functions and then learn some of the practical methods that are used by the industry to better achieve their goals.
2.1. The Games Industry

· Economic relationships - How the industry works. 

· The game production time-line.  The game production process from first concept to delivered gold master. 

· The organization of a game production team. Job roles in a real company. Who does what, where does responsibility lie. How individuals facilitate the work of others. (Case Study)

· The producer - Planning and managing the projects. Guaranteeing the delivery time

· Assets.  Looking at the process of taking the work from artists, animators, level designers - and creating a completed whole. Look at the size of a typical project. Protecting the company from data loss.

· The build cycle - How the company produces regular builds, and progresses towards the goal of a completed game. 

· Localisation - Games need to be delivered in a variety of languages and cultural registers.
· The testing procedure.

· Shipping a game.
· The software architecture of a videogame (case study).
2.2. Practical Strategies

· Specification - A technical design document

· Working collaboratively - Setting Coding Standards

· Designing games for designers - Data Driven Architectures, Scripting. In many companies, making a change to a game does not mean changing the code. Many companies adopt scripting languages or data driven game models which allow non-programmers to make rapid changes to the game outcomes without the need for changes to the game code.

· Tools - Creating programs to help build games.

· Building. The build process typically integrates thousands of assets and involves the work of the entire team. The student should study how designing a reliable and fault tolerant build process can speed production.

· Testing and repeatability. Game programs have to meet rigorous levels of stability and performance. Consider the ways which programmers can assist the process of testing.

3. RESOURCES

Student should have access to text books, input from people with experience of working on large development projects in the industry.

Other useful reference works such as the GDC notes on game engineering.

4. TEACHING

Students should be given formal tutor-led sessions supported by tutorials, workshops and discussion sessions.   They should be encouraged to read widely and to share their ideas and knowledge in seminar sessions and presentations.

Students should be encouraged to work in groups and share their findings with each other in order to implement a solution.

Seminar/workshop sessions with experts from industry should be available.

3 - ART PATH: DIGITAL ART COURSES

This section relates to those courses which are targeted at teaching art skills for the computer games industry.

Job roles in the industry include:

· Artist

· Concept Artist

· Lead Artist

· Technical Artist

Art Path - Course Goals

Establish a solid foundation in traditional art skills

The goal of the course is to create an artist with a strong foundation in traditional observational art skills. This starts with observational drawing and develops into design and conceptual work.

Introduce the technology and methods of digital art

Building upon traditional art, the student should learn about appropriate digital technology and go on to develop images and models utilising these new techniques.

Teach within a creative culture

The course should recognize that developing creative skills demands the construction of a creative culture. All work should be regularly reviewed by tutors, experts and peers.  The student should become skilled at giving and receiving constructive criticism. Typically, work should go through cycles of presentation, review and improvement. The review process should encourage an approach which fosters audience focussed design. 
Teach working within boundaries.

The student has to learn to deliver work within a set of limitations. In industry these limitations are time-based. (That work should be completed by specific deadlines) or technology based (The model has to have a specific polygon budget).
Some proportion of project work should have externally imposed constraints and students failing to meet the targets should be marked down accordingly. 

Require the building of a portfolio

The coursework undertaken should be added to a portfolio, which will provide the student with a physical outcome of their course. This portfolio should meet or exceed the industry's expectations and in addition to demonstrating mastery of the techniques in the course, the portfolio work should allow the student opportunity to express originality and creativity. 

Understanding the role of the artist in game production

The student should gain some understanding of the role of the artist within an actual production environment and understand how the artwork produced is used to construct a game. Experience of team-working should be provided.
Animation in the computer games industry

Work has been done elsewhere to define accreditation criteria for animation courses (Course Accreditation Guidelines for Animation – Skillset 2005). Animation for computer games is covered by these criteria and the subject is therefore not included in these guidelines.

Artist Definition

A game artist has a primary responsibility towards the visual components of game content. The artist has responsibility that encompasses the design and creation of visual content.

In the pre-production phase, artists will plan out the visual production of the game. 

Their role complements that of the game designer by using visual means to advance story, tone, mood, pace and characterisation. 

In the production phase, artists will use tools to create the assets that will be used to construct the visual fabric of the game. This includes:

· characters, 

· levels, 

· textures 

· user interface assets

· shader code

The lead artist has an ongoing responsibility to oversee this production and guarantee that the produced art is in keeping with the game's objectives

3.1 - OBSERVATIONAL DRAWING 

The course must take the view that the artistic process starts with observation. Specifically, it starts with a type of analytical observation skill that is developed by the craft of drawing subjects in real life.  As a foundation for future work, students should have studio sessions of life and still life drawing where these skills can develop.

1. LEARNING OUTCOMES  

1.1.  Product

The student should compile a portfolio of work undertaken in this part of the course. This portfolio could be the original drawings and sketches or could be in a digital form with scanned artwork.

1.2. Performance characteristics

The students' portfolios should demonstrate that they have the ability to observe a subject and draw a representation of that subject. The portfolio should demonstrate:

· good draughtsmanship in life drawing (of  human, animal and still-life) subjects from a variety of different angles and in a range of poses, in relation to: 

· composition; 

· perspective; 

· anatomy; 

· volume ; 

· proportion. 

· strong drawing skills, perspective and technical proficiency in layouts; 

1.3. Other Outcomes

Students should learn to receive feedback. In peer review sessions the student should become skilled at giving precise, well-expressed critical feedback to others.

2. COURSE REQUIREMENTS

The course is primarily practical and should include:
· Progressive exercises
· Observation

· Closely monitored studio sessions with tutors. 

· Still Life

· Life Drawing

The course should be practise based, providing regular opportunity for students to develop and practise their skills.

They should be engaged in exercises to progressively develop draughtsmanship and observational skills.

They should receive regular feedback on technical execution and methods of analytical observation. The review process is an essential part of developing these skills.
3. RESOURCES 

During classes, students should have sufficient studio space to be able to work in comfort, using a variety of media. 

4.TEACHING

Teaching staff trained in drawing skills.
A tutor should be on hand to offer immediate feedback, suggestions and accurate knowledgeable and detailed criticism for each piece of work produced by students.
3.2 - VISUAL INVENTION AND VISUAL COMMUNICATION 

All artists (including game artists) are expected to create and develop visual ideas, and not simply reproduce what they see.  The ability to originate and develop visual designs through drawing and/or use of photographs should be demonstrated as being developed in this topic.  

1. LEARNING OUTCOMES  

1.1. Product:

The student should compile a portfolio of work undertaken in this part of the course. This portfolio could be the original drawings and sketches or photographs - or could be in a digital form with scanned artwork.  The portfolio should show the development of the concept from inception to final production work

Suggested Example Work

· Character Design Including face, pose and expressions. Work should show collected reference material and intermediate stages. Final outcome should include illustrations for modelling

· Vehicle Design.  

· Environment/ Level design - taking an idea from concept to production paintings. Project could use mood board - using found materials and original materials to establish tone.

1.2. Performance characteristics:

Students should be assessed on the quality of their technical draughtsmanship. 

They should be expected to work to a quality target to fit a limited timeframe.

Their work should demonstrate ability to create designs which: 

· Comply with a written design brief.

· Show originality and invention 

· Demonstrate high quality of technical execution for the final images which should communicate a visual target for others.

· Meet a rigorously enforced time deadline.

1.3. Other Outcomes

The student should become familiar with the notion of cost. In evolving a design idea, it is cheaper to throw away quick sketches, than it is to throw away meticulously detailed paintings. 

Once again, a review culture should be enforced. Allowing work to be produced, displayed and critiqued in cycles.

Use of colour and composition to influence tone and direct the viewer's eye

2. COURSE REQUIREMENTS

The course should provide exercises for the student to originate visual ideas and develop them through a series of drawings. 

Exercises should be given which progressively develop the student's ability to originate and develop visual concepts. 

Course content should include:

· Composition

· Originating ideas

· Finding images

· Re-using images

· Compiling visual reference

· Using colour 

· The economics of art.

· Inexpensive rough work - versus completed works.

· Why inexpensive sketches are produced prior to completed work.

· Workflow.

· The role of storyboarding in translating a narrative script into a film;

· Preparing forensic drawings to assist the modelling process

· Found Images and Mood Boards
· Photography

· Film Language: 

3. RESOURCES

Students should be introduced to standard reference works on 

· Film and game concept art. 

· Facial expressions

· Storyboarding

· Costume Character design.  

· Access to internet & electronic sources of imagery

Sufficient studio space to be able to work in comfort using a variety of media.  Where digital art is used, access to workstations running industry standard software and equipped with graphics tablets (A5 or larger), scanners, printers and digital cameras should be available.
 4. TEACHING  

The course should be practise based.
Feedback and review sessions should be included where students are given opportunity to give and receive criticism.

3.3 - 2D DIGITAL ART

Creating images digitally requires a theoretical understanding of how images are stored, combined and manipulated in the digital realm.  

1. LEARNING OUTCOMES  

1.1. Product

The student should compile a portfolio of digital artwork created during in this part of the course.  This work should be presented in a form, for instance a CD or DVD. The portfolio should wherever possible include source images, and layered files as well as the final image.

1.2. Performance characteristics

Students’ work should include demonstration of an advanced understanding of:

· Cleaning up and colouring a pencil drawing

· Combining (compositing) photographic images 

· Combining and manipulating photographic and art elements

· Undertake paintings digitally 

1.3. Other Outcomes

The student should come to understand how digital tools can be used to speed up the production process and offer the artist the ability to make rapid changes inexpensively.

2. COURSE REQUIREMENTS  

The course should include teaching of the following theoretical topics:

· Understanding digital representation of an image as an array of pixels

· Representing colour in the digital realm - RGB and CMYK

· Representing transparency (the alpha channel)

· The idea of dynamic range

· Resizing and Cropping

· Image shape/ Aspect Ration &  non-square Pixels

· File Formats (lossy and lossless)

· Understanding the construction of an image from layers

· Understanding of different combining modes: Alpha blending Additive blending

· The concept and use of filters: Blur Sharpen Levels

· Tools for artistic manipulation of images. For example.

· Brushes

· Cloning

· Selecting

· Tinting

The practical part of the course should give the student practical experience in creating artwork using 2d digital methods.

3. RESOURCES

Students should have access to a workstation suite which provides:

Workstations running industry standard software and equipped with graphics tablets (a5 or larger), scanners, digital cameras and printers.

4. TEACHING 

The course should be practise based.
Feedback and review sessions should be included where students are given opportunity to give and receive criticism.

3.4 - CGI:  3D MODELLING

A large proportion of the game artist's time is spent in the creation of 3D digital models, or meshes.   The skill of creating a 3D model inside the computer can be a painstaking one, requiring a good theoretical understanding of the processes involved, as well as an artistic ability to steer the results towards a desired goal. 

1. LEARNING OUTCOMES 
1.1. Product:

The student should compile a portfolio of 3d digital artwork created during in this part of the course. This work should be presented in a form, for instance a CD or DVD. 

The portfolio should wherever possible show the construction of the model and should include model files along with renders of the final image. Turntable animations of models are an excellent way of presenting this work. Showing wire-frame and shaded versions is also recommended. Statistics such as polygon count should be displayed.

Course products in the form of models exported to an actual 3D game engine are strongly recommended.

1.2. Performance characteristics

The work produced for the portfolio should demonstrate:

The ability to model from reference drawings.

The ability to create work to a high technical standard. Meeting production targets and creating a clean mesh.

Use different modelling techniques as applicable to games technology: (low polygon models. High resolution models. Subdivision surfaces)

Examples include:
· Modelling  a character mesh working from a 2D design

· Modelling a real-life vehicle keeping to a low polygon budget. 

· Modelling a human face attempting realism and a likeness

· Creating an environment working from maps or photographs.

· Modelling technical geometry from blueprint
· Modelling exercises should avoid cartoon or fantastical subjects. 

1.3. Other Outcomes

Complexity in modelling projects can rapidly become untidy or unmanageable. Artists should develop strategies to simplify their work wherever possible.

2. COURSE REQUIREMENTS  

The course should be present a brief theoretical introduction to the subject followed by exercises in creating models using an industry standard modelling package.

The theoretical component should introduce:
· Definition of terminology 

· Vertices 

· Edges

· Polygons

· Understand the technical limitations of a package

· Understand the importance of a consistent scale

· Understand primitives

· "Clean" modelling practices

· Shortcuts and optimisations in modelling and working to the right level of detail relevant to camera placement

· The practical component should allow students to work with modelling operations,

· Creating primitives

· Scaling

· Extrusion

· Bevelling

· Smoothing and hard edges

· Distortion

· Dragging

· Selection

· Smoothing

· Readying the models for export to a 3D engine

3. RESOURCES 

Courses must have adequate space to provide workstation suites with sufficient workstations to allow students to work comfortably in 3D modelling without them needing to compete with each other. Computers should be pre-loaded with at least one contemporary software package allowing for the production of 3D models.

There should be sufficient computing power available for allowing reasonable opportunity to render the meshes.

Students must have ready access to technical support for all equipment used in the production processes. Courses should have sufficient technical staff to provide such support and keep all equipment in good working order. In the case of software, technical staff should normally have attended a professional training course in the use of such software. Except in the case of serious equipment failure or breakdown, students should expect technical problems to be resolved on the same day. In the case of software packages, students should have ready access to technical and instructional manuals. 

Other resources including:
· Reference works 

· Reference books on vehicles/buildings/animals

· Photo library

· Internet

· Digital Cameras & Scanners,

should be available to the students.
4. TEACHING 

The course should be practise based.
Feedback and review sessions should be included where students are given opportunity to give and receive criticism.

3.5 - CGI TEXTURING

A complementary task to modelling 3D geometry is creating and applying 2D textures to the model. This texturing process allows the artist control of the colour, reflectivity and other visual parameters of surfaces. The real-time surfacing techniques in videogames and the offline rendering of conventional computer graphics is converging. 

1. LEARNING OUTCOMES 

1.1. Product:

As with modelling, the student should compile a portfolio of 3D digital artwork created during in the modelling aspect of the course but should show: 

· the models textured using techniques learned in this part of the course
· the raw textures. 

1.2. Performance characteristics

The work contained in the portfolio should demonstrate practical application of the course material below.

· The ability to create custom textures from scratch

· The ability to create custom texture derived from photographs.

· The ability to apply the textures to models.

· The ability to optimise the texture usage mindful of memory issues.

1.3. Other Outcomes

The course should enable the student to develop an understanding of this work relates to other aspects of the modelling processes.
2. COURSE REQUIREMENTS

The course should provide the student with a theoretical introduction to the subject and follow through with a series of practical exercises designed to advance knowledge and skills in creating textures and applying them to geometry.

2.1. Theoretical Component

· The use of colour 2d digital images being applied to models.

· Different mapping strategies

· Planar projection mapping

· UV Mapping

· Camera projective mapping

· Use of maps concepts for control of parameters

· Luminosity, shadow and occlusion mapping

· Specular/Glossiness mapping

· Bump, normal and displacement mapping

· Procedural texturing

· Understand choices of texture size - costs and benefits

· Technical limitations on texture sizes

2.2. Practical Component

· Creating and applying a planar colour map

· UV coordinates and wrapping a map to a surface.

· Creating maps from photographs

· Other map types: Specularity Maps, Luminosity / Shadow maps. Bump and Displacement maps. 

2.3. Other options

Aspiring technical artists may also wish to learn about writing SHADER CODE

3. RESOURCES 

Courses must have adequate space to provide workstation suites with sufficient workstations to allow students to work comfortably in 3D modelling without them needing to compete with each other. Computers should be pre-loaded with at least one contemporary software package allowing for the production of 3D models. The use of A5 (or larger) graphics tablets is strongly recommended.

There should be sufficient computing power available for allowing reasonable opportunity to render the meshes.

Students must have ready access to technical support for all equipment used in the production processes. Courses should have sufficient technical staff to provide such support and keep all equipment in good working order. In the case of software, technical staff should normally have attended a professional training course in the use of such software. Except in the case of serious equipment failure or breakdown, students should expect technical problems to be resolved on the same day. In the case of software packages, students should have ready access to technical and instructional manuals. 

4. TEACHING 

The course should be practise based.
Feedback and review sessions should be included where students are given opportunity to give and receive criticism.

3.6 - CGI RENDERING AND LIGHTING

1. LEARNING OUTCOMES  

1.1. Product:

The student should compile a portfolio of rendered 3D digital artwork created during in this part of the course. This work should be presented in a form, for instance a CD or DVD. 

The portfolio should wherever possible show the construction of the scene and should include model files along with renders of the final image. 

For example:

Vehicles - Accuracy and surfacing

Environments - concentrating on mood and detail

Characters - Focusing on expression and characterization

1.2. Performance characteristics:

The renders produced by the student be produced to a high technical standard utilising the techniques from the course.

The outcomes should be judged on primarily on their merits.

Students should be aiming to achieve

· visual realism - by using lighting, and detail.

· mood - by using colour and texture

1.3. Other outcomes

A common error in this type of work is to do too much or make the work too complicated.

The student should experiment with methods to minimize the amount of work by exploiting 2D tricks and simplifications to get the desired result with the minimal amount of work.

2. COURSE REQUIREMENTS  

The course should provide the student with a theoretical introduction to the subject and follow through with a series of practical exercises designed to advance knowledge and skills in creating textures and applying them to geometry.

Theoretical

· The rendering pipeline

· Lighting and shadow casting

· Specular and diffuse lighting

· Rendering an animation to show the model 

· Radiosity & Global Illumination

· High dynamic range lighting

Practical

· Real-time versus conventional rendering differences
3. RESOURCES 

Courses must have adequate space to provide workstation suites with sufficient workstations to allow students to work comfortably in 3D modelling without them needing to compete with each other. Computers should be pre-loaded with at least one contemporary software package allowing for the production of 3D models.

There should be sufficient computing power available for allowing reasonable opportunity to render the meshes.

Students must have ready access to technical support for all equipment used in the production processes. Courses should have sufficient technical staff to provide such support and keep all equipment in good working order. In the case of software, technical staff should normally have attended a professional training course in the use of such software. Except in the case of serious equipment failure or breakdown, students should expect technical problems to be resolved on the same day. In the case of software packages, students should have ready access to technical and instructional manuals. 

4. TEACHING 

The course should be practise based.
Feedback and review sessions should be included where students are given opportunity to give and receive criticism.
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� Although it is understood that programmes of study may well incorporate split pathways which allow students a choice of focus on one of these areas. Courses such as this will need to demonstrate that these pathways meet the criteria given here for that particular pathway, and that any student graduating will have undertaken sufficient tuition in one strand.
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