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Use of a Hand-held Gaming Platform for Teaching Object-oriented

Overview

Delivery

The module is made up of 11 three-hour laboratory
sessions. There are 7 taught laboratory sessions covering

Printed Circuit Board (PCB) design, PCB assembly, tasks and

interrupts, finite state machines, software libraries, joystick
and LCD interfacing and an introduction to game design
patterns.

The remaining laboratory sessions are used for
independent project work with students developing an
Atari-style game e.g. Pong, Asteroids, Pac-Man or Snake.

Assessment

A range of assessment is used to reflect the broad range
of skills and knowledge that are required in order to
complete the project.

An in-course test is used to assess the understanding
gained during the taught laboratory sessions. The code
developed during the game project is submitted to assess
the use of correct software engineering techniques and
the level of creativity demonstrated.

The students also write a technical report which details
their approach to the software design and
implementation. Finally, a project exhibition is held in
which the students demonstrate their completed projects.

Game Development

Hardware

During the taught laboratory sessions, the students follow
a screen-cast and learn how to design PCBs using EAGLE
software3. During this activity, they create a hand-held
gaming platform (the ‘Gamepad’).

The Gamepad contains a MCU development board, LCD,
joystick, several push buttons, LEDs, a potentiometer and a

piezo buzzer.

They assemble the desighed Gamepad (including some

surface-mount soldering) and this is used in all subsequent

taught laboratory sessions. Prototyping boards
(‘breadboards’) are often used in embedded systems
courses but circuits built on these are liable to loose
connections making them hard to transport without
requiring them to be re-built.

The use of a robust PCB-based platform (with a protective
carry-case) makes it trivial to safely transport and better
allows students to work on their projects outside of
scheduled laboratory time.

Software Engineering

Object-orientation

During the taught laboratory sessions, students are
introduced to the concept of C++ classes through the
development of software libraries for the I2C
accelerometer and magnetometer that is on-board the
MCU development board.

They are also provided with software libraries (C++ classes)
for the Gamepad and LCD which allows easy interfacing
with the peripherals and enables them to better focus on
the game implementation.

A sample project (Pong) is also provided for reference
which demonstrates how to break down a game into
appropriate classes (e.g. Paddle, Ball, Physics Engine).

Code Structure

The taught laboratory sessions introduce concepts such as
functions, arrays, structs, finite state machines and
common game design patterns to help enable the
students to write better structured code.

To further encourage improvements to the structure of the
project code, limits on the length of functions and depth
of nested if-statements were imposed with penalties
applied for exceeding these suggested lengths. It is very
common to see students use deeply nested if-statements
when implementing game logic with the code becoming
extremely difficult to debug and maintain.

Version Control

The online Mbed compiler has a built-in version control
system. As well as being useful for distributing example
and template code during the taught laboratory sessions,
it is also used for the assessment and submission of
project code.

During the project, students are encouraged to regularly
commit changes to their code. This allows them to
implement new features into the game without the risk of
breaking the overall functionality of the code and means
that they always have an up-to-date backup on the Mbed
servers.

The commit logs are studied on completion of the project.
This allows the module staff to easily observe the
development of the code and makes it easier to spot
potential plagiarised code (i.e. large amounts of code that
suddenly appears between commits).

Code Documentation

The online Mbed compiler has a built-in documentation
system based on Doxygen*.

Commenting and documenting software is often a task
neglected by students, who instead prefer to focus on the
functionality of the software, in the belief that it will lead
to higher marks. This is understandable as they are rarely
exposed to a situation in which they must rely on
documentation in order to maintain or debug code that
has been developed by others.

The assessment criteria for the project requires a fully-
documented Application Programming Interface (API) for
every class along with useful and through in-line
commenting.

Outcomes
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