BTEC INTERNATIONAL INFORMATION TECHNOLOGY
UNIT 8: COMPUTER GAMES DEVELOPMENT

Unit 8: Computer Games Development

Delivery guidance

The purpose of this unit is to give learners practical experience of designing and developing com-
puter games. Learners will spend time investigating the computer games industry before assuming
the role of a software developer within the games industry and analysing popular genres to design
and develop their own computer game.

Approaching the unit

Learners should have access to adequate game development environments (such as those stated
in the unit specification) in order to complete the assessments for this unit. Preferably, they
should have access to a selection of environments as this will enable greater opportunity for
comparison with development options.

This delivery guide does not cover everything that needs to be delivered for completion of this
unit but gives examples of delivery methods. You should refer to the specification for full details
of all the content that needs to be covered.

Delivering the learning aims

For learning aim A, you could begin by discussing computer gaming in general. Learners could talk
about their favourite computer games and genres. You should be careful here as there is
potential for learners to get carried away with talking about their favourite games. To this end, try
to focus learners on why particular games are their favourites. What makes them come back to
these games? This could lead to discussions about different kinds of player, which could include
age range, gender or casual versus immersive gamers, for example. At this point, you could also
discuss the different ways of producing games, for example mainstream publishers, indies or free-
to-play.

After discussing games and genres, move on to how games are played. Do learners prefer
multiplayer or single-player games? Discuss multiplayer systems and the way they are
implemented and maintained. Talk about how this leads to distribution platforms and integrated
services, such as Steam and Google® Play Also, discuss concerns relating to multiplayer platforms
such as how they can be kept secure. Initiate discussion about the way in which single-player
games are implemented. Talk about how developers create convincing artificial intelligence.

Learners should investigate the hardware and software technologies available for use in
computer games and what difference they can make to their design, development and
distribution. Explain the benefits and limitations of different platform options for developing
computer games. Learners should discuss what effect new technologies, such as Virtual Reality,
Augmented reality and the development of cloud based gaming such as Google Stadia, have on
the computer games people play and how this affects the design and development of these
games. Discuss the uses of game engines, their capabilities and the way in which they help
computer game developers.

If possible, invite guest speakers from game developer studios to convey the current state of
development processes and emerging areas. This should help highlight the need to keep up to
date with technology.

In learning aim B, learners design a computer game. As with any software design, they should be
familiar with the scope of the design. Tutors should work with learners to ensure that the
expectations of their design achieve an appropriate balance between what is achievable in the
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time frame of the assessment and what will engage the learner with the subject matter. For
example learners may design 3D Multiplayer FPS game, with a range of characters, levels and
environments, but implementing the full game of this nature may be unrealistic. However, they
could create a functioning prototype for this type of game which has a reduced world size or
single level which could adequately demonstrate the skills and techniques listed in the
specification. You should guide learners in the process of choosing appropriate models to use in
their designs. Learners should be familiar with techniques used in game design and be confident
in applying the ones that they will use in their own designs.

Throughout this learning aim and learning aim C, impress upon learners the stages of software
development, including analysis, design (in learning aim B), and development and testing (in
learning aim C). Ensure that learners understand what is required in analysing and designing a
computer game, and in managing a software development project.

Set aside time for learners to review their designs with their peers and, if possible, practitioners.
They could do this through presentations or seminars, where they could ask questions and make
suggestions for improvement.

In learning aim C, give learners as much practical experience as possible. Introduce the use of
development environments early on and allow learners time to experiment with the tools
available. Ensure that you give learners the opportunity to develop their skills using their chosen
environment so that they can make use of the advanced features listed in the unit specification.

In learning aim C, learners complete their development projects. You should ensure that they are
proficient with the development and testing stages of software development.

Allow time for learners to review their own draft computer games and those of their peers. Try to
do this late enough that the learners have working games, but early enough that they will have
time to make refinements based on the feedback they receive.

Throughout their practical work, learners should be encouraged to keep a diary, in which they can
record their progress, any issues they encountered and how they overcame those issues. This will
be valuable when writing their evaluation and reflecting on their own performance as part of the
second assignment.

High quality, accurate verbal and written communication skills are vital for progression into higher
education and in employment. As such, allowing learners to engage with a ‘client’ and test users, is
a great way to develop this skill. It is a good experience for learners if a real-life client can be
found, but this can be simulated with the Tutor, or other responsible adult, acting as the client.
Learners should also produce well-presented, accurate and appropriate documentation for all
stages of a project. Learners must be able to effectively evaluate the success of a project and the
factors that contributed to the final outcome, including their own skills, knowledge and
behaviours.
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Assessment model

Learning aim

Key content areas

Recommended
assessment approach

A Investigate technologies
used in computer gaming

A1 Social trends in computer
gaming

A2 Technologies used in
computer gaming

A report investigating and
evaluating social and
technological trends in
gaming and how they would
influence the development of
new computer games.

B Design a computer game
to meet client requirements

B1 Computer games design
processes and techniques

B2 Design documentation
B3 Reviewing and refining designs

C Develop a computer
game to meet client
requirements

C1 Principles of computer games
development

C2 Developing computer games
C3 Testing computer games

C4 Reviewing computer games
C5 Quality characteristics

C6 Skills, knowledge and
behaviours

A design specification showing
the design and development
of a computer game to meet
identified client requirements.

Project brief, design
documentation, development
and testing logs, meeting
notes and a report that
evaluates the effectiveness
and appropriateness of the
computer game. The evidence
should also suggest ways in
which solutions could be
improved and/or alternative
solutions that could be used if
the task were to be repeated.

Assessment guidance

This is an internally assessed unit. The recommended assessment approach is for two assignments.

Assignment 1 should cover learning aim A. The assignment should analyse technologies used in com-
puter games, including the trends in the technologies used and how games are designed and devel-
oped to meet requirements of intended users and the games industry.as a whole It should also discuss
emerging trends and technologies, for example the developments in wearable and cloud technologies,
and their impact on computer games development. The assignment could be delivered as a website or
as part of an ezine. However, a blog or some form of audio or visual evidence would also be acceptable
and would allow learners to develop their creativity, provided the information is communicated in a
clear and detailed manner using appropriate language.

Assignment 2 covers learning aims B and C. This assignment should be project- based, where learners
design and develop their own computer game. Learners should try to use different assets (graphic, au-
dio, animation etc.) in developing their game. Encourage them to use assets developed in other units,
where possible. Learners should deliver the assignment as a functional computer game with an associ-
ated development report.
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Getting started

This gives you a starting point for one way of delivering the unit, based around the
recommended assessment approach in the specification.

Unit 8: Computer Games Development

Computer games are now developed for personal computers, consoles, mobile devices such as
handheld consoles, phones, tablets and wearable technologies. With the spread of devices available
for use, the computer games industry is continually growing and, as such, many computer game
developments are as large a production as blockbuster movies, involving many contributors.

As game developers, learners will need to meet client requirements and understand the limitations
and potential of different gaming solutions.

Learning aim A: Investigate technologies used in computer gaming

In learning aim A learners will investigate computer games, genres and the technologies available to
computer game developers. Learners should be equipped with a range of skills and knowledge
before starting the assignment - do not use the assignment as a vehicle to teach the content.

e As learners consider and discuss games, they may start talking about gaming platforms, leading
to the popular argument about which platform is best. Try to familiarise yourself with the argu-
ments, so that you can dispel prevailing myths about specific platforms or technologies. Learn-
ers could also discuss their expectations of new gaming technologies such as the latest Xbox,
PlayStation and Nintendo consoles and emerging technologies such as Virtual reality and cloud
platforms such as Google Stadia and PlayStation Now.

e As learners discuss games and technologies, you can introduce technologies used in developing
computer games. Learners need to gain knowledge and understanding about the hardware and
software options available to game developers.

e If possible, demonstrate some game development technologies by showing some games in
class (whether on PC, console or mobile device). At this stage, it would be useful for learners to
see the process of designing and developing a simple game.

e Work with learners to develop their analytical and evaluative skills. Explore different areas of
development (e.g. specific consoles, devices or genres of game) and give learners opportunities
to consider the requirements of each one.

Learning aim B: Design a computer game to meet client requirements

When delivering learning aim B, you could refer to the popular genres and technologies identified in
learning aim A, to help investigate how popular games were designed and how technology was
employed. Learners should be equipped with a range of skills and knowledge before starting the
assignment - do not use the assignment as a vehicle to teach the content.

e You should guide learners in the process of choosing appropriate processes and techniques to
use in their designs. Learners should be familiar with techniques used in game design and con-
fident in applying the ones that they will use in their own designs.

e In groups, learners could build on earlier discussions to consider the type of games they would
like to design. Whether learners do the design work individually or in groups, they will gain use-
ful insight from group discussions. Design and development work for their final assessment
must be the learners own, individual work.

e Learners must be familiar with software development and the design documentation that is ex-
pected of them. They must be able to design the visuals, story, gameplay and algorithms for
their game. To this end, they should be confident in the use of storyboards, diagramming tech-
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niques and pseudocode.

Learners should review their designs with their peers and refine as necessary. Learners could
present their design concepts for their computer games to the class and ask for comments and
suggestions for improvement. They should make a note of any useful feedback given along with
details of any refinements required.

Learning aim C: Develop a computer game to meet client requirements

In learning aim C learners develop their computer game from the designs created in learning aim B.

Learners must know how to develop software from a design schematic, which should include
how to apply graphical rendering and vectoring or add physics to their virtual environments.
Learners should be able to produce a prototype/early version that they can use to gain feedback
on and refine further. They should demonstrate the use of appropriate tools and techniques as
listed in topics C1 and C2 of the specification. They should be able to use several game devel-
opment environments, and select the most appropriate to meet the requirements of their de-
sign and the brief.

Learners should be confident in using game engines to develop visual styles. They should be
able to optimise for certain input methods, integrate assets and include advanced features such
as artificial intelligence, 3D rendering and multiplayer capabilities in their designs.

Learners should be able to test their computer game for functionality, playability, compatibility
and stability. These tests should employ a variety of methods, including white box and black box
methodologies. Any issues should be rectified. Learners may also wish to make use of automat-
ed testing tools as appropriate.

Learners should demonstrate their game to an audience and gather feedback from sample
players to identify areas needing improvement and the overall level of acceptance and playabil-
ity.

Having completed the process of development, learners should reflect on their performance.
They should evaluate their computer game and their own approach to the project.

It will benefit learners to maintain a diary or take notes as they complete the various practical
activities in the lessons relating to this learning aim. They should also note the comments that
their peers make when they give feedback.

Ensure that learners understand how to fulfil the assessment criteria for the pass, merit and
distinction grades.
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Details of links to other BTEC units and qualifications, and to other relevant
units/qualifications
This unit links to:

e Unit 1: Information Technology Systems- Strategy, Management and Infrastructure

e Unit4: Programming

e Unit 9: It Project Management

e Unit 11: Cyber Security and Incident Management

e Unit 12: IT Technical Support and Management

e Unit 16: Digital 2D and 3D Graphics

e Unit 17: Digital Animation and Effects.

Resources

In addition to the resources listed below, publishers are likely to produce Pearson-endorsed
textbooks that support this unit of the BTEC Internationals in Information Technology. Check the
Pearson website at http://qualifications.pearson.com/endorsed-resources for more information
as titles achieve endorsement.

Integrated Development Environments (IDE)

There is no specific recommendation of which IDE to use. Centres are free to choose which ever
IDE is best to meet local requirements and the demand of the assessment. Some possible IDEs
include:

e Visual Studio Code - Cross platform Multi language IDE.
e Unity - Multi platform 2D and 3D game creation tools.
e (Cocos2D - open source tool 2D game creation tool with C++,

e Unreal Engine - 3D game engine and development tools.

Websites

e www.html5gamedevelopment.com/html5-game-tutorials - tutorials for game development in
HTMLS.

e https://unity3d.com/learn/tutorials - tutorials for the Unity game engine.
e https://wiki.unrealengine.com/Videos - video tutorials for Unreal Engine technology.

e http://sandbox.yoyogames.com/make/tutorials -YoYo tutorials for game development in
Game Maker.

Pearson is not responsible for the content of any external internet sites. It is essential for tutors to preview each website before
using it in class so as to ensure that the URL is still accurate, relevant and appropriate. We suggest that tutors bookmark useful
websites and consider enabling learners to access them through the school/college intranet.
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