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[bookmark: _Toc1605714]Introduction
This report contains research into application development concepts for video games along with documentation of an application developed using these concepts.
1. [bookmark: _Toc1605715]Application Development Concepts
1.1 [bookmark: _Toc1605716]Games design principles
There are several important design principles that will lead to designing a successful game. The most important of which focus on core mechanics, storytelling and narrative, and interactivity [1, p. 9].
1.1.1 [bookmark: _Toc1605717]Core Mechanics
The core mechanics of a game act as the foundation for how the game will behave as it is being played. 5 common types of core mechanics are mentioned in Fundamentals of Game Design by Ernest Adams [2, p. 351]. They are:

· Physics.
· Internal Economics.
· Progression Mechanisms.
· Tactical Maneuvering.
· Social Interaction.
The most used of these are internal economies and progression mechanisms as they are closely linked to the interactivity and narrative of a game. The internal economy of a game represents sources (of enemies, score, wealth etc.), drains (of ammo, resources, health, etc.) or traders which can exchange one resource for another [2, pp. 366 - 368]. An area or room from where enemies appear can be considered a source, the enemies themselves a source of points or wealth. Meanwhile a projectile from a player’s weapon or an enemy’s attack will drain a player’s health resource.
Progression mechanics are essential to giving the player a sense of direction and achievement, often used to direct the player through certain areas or experiences to allow a game’s story to flow cohesively [2, pp. 375 - 377].
1.1.2 [bookmark: _Toc1605718]Storytelling and Narrative
Stories add significantly to a game’s entertainment. Without a story, a game can only be seen as a competition. Stories give context to the challenges posed by a game and add satisfaction upon completion. They also help to attract the attention of a wider audience and allow a game to hold that attention for an extended period of time.
A game’s story must be credible and coherent, the characters and premise must be believable and the game’s events must make sense in context [2, p. 211].
The narrative that a video game has “refers to story events that are narrated – that is, told or shown – by the game to the player” [2, p. 214]. These can appear as cut-scenes, character dialog between non-player characters, or text that appears on-screen and are used to introduce new levels or areas, provide guidance for the player and add depth to the game’s story.

1.1.3 [bookmark: _Toc1605719]Interactivity
Outside of narrative events, interactivity is crucial to a player’s experience in video games. The player can choose how to complete a challenge and this gives the player an individual experience of the game. While the game’s plot may be linear, one player’s experience may differ from another. Some games give the player more agency and allow them to alter the plot of the story, leading them to an alternate outcome or ending [2, p. 213].
1.2 [bookmark: _Toc1605720]Game Usability & User Experience
The usability and user experience are very important to keep players playing a game, if a game isn’t fun or easy to navigate there is no incentive for the player to continue to play.
1.2.1 [bookmark: _Toc1605721]Game Usability
Usability is defined by ISO 9241-11 as “the extent to which a system, product, or service can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use.” [3]. A game’s success depends heavily on how easily a user can understand and use the game mechanics to achieve their goals in the game.
1.2.2 [bookmark: _Toc1605722]User Experience
User Experience is a discipline of game design focused on the psychology of the player – their thought process, behavior, mood and ability [4]. UX design directs development toward a more player-centric direction to avoid the introduction of any overly complex mechanics or challenges that players may not enjoy.



2. [bookmark: _Toc1605723]Requirements
2.1 [bookmark: _Toc1605724]The game
The developed application is a short 3D maze genre game with three levels that are required to be completed in order. The path between levels is barricaded, offering a challenge to players in order to progress.  
2.1.1 [bookmark: _Toc1605725]How to play
The game is played by using the WASD keys on a keyboard for directional movement and a mouse to aim the player camera in order to navigate a way out of the maze levels.
2.1.2 [bookmark: _Toc1605726]Player Challenges
The main gameplay challenge is being able to find the key that unlocks the door as the maze can confuse the player if they do not keep track of where they have been.
2.1.3 [bookmark: _Toc1605727]Player Goals
In order to progress between levels, the player must locate a key hidden in a random location in the maze. The player can then use this key to unlock the gate that barricades the way to the next level. 
The connection between levels is given by falling down a hole in the room behind the gate into the level below. In the final level of the game there is a treasure chest behind the gate which when accessed ends the game.
2.2 [bookmark: _Toc1605728]Requirements and features
The main requirements are for players to be able to progress though the game with some challenge, but without any hindrance caused by poor design. The game must also provide players with some visual feedback by using UI menus with simple navigation.
3. [bookmark: _Toc1605729]Design
The game design principles followed have been game mechanics and game usability. The game makes use of a basic progression system, requiring the user to complete a task to move between levels. Game usability is achieved by the simplicity of the control scheme and the goals of the game.
4. [bookmark: _Toc1605730]Implementation
4.1 [bookmark: _Toc1605731]Script classes implemented
Below is a list of the implemented script classes:
· CollectKey – allows the player to collect the key and destroys the key object.
· GateUnlock – checks if player had picked up the key. Disables the gate if true.
· GameManager – Holds the hasKey value.
· ChangeScene – Loads the next scene from the build index when player collides with a trigger. 
· EndGame – Ends the game and loads end screen when player collides with trigger.
· HowToPlayMenu – Pauses the game and waits for player input to disable the menu.
· PauseMenu – Checks if the ESC key has been pressed by the player and pauses if true, unpauses when ResumeGame is called in the pause menu.
· EndMenu – Loads the first level when player presses Return.

4.2 [bookmark: _Toc1605732]Completed Application
The first level uses a UI canvas to provide the user with instructions. This message remains on the screen until the player presses the required key.
 [image: ]
Figure 1. How to play menu
The player can also pause the game at any point, stopping the game time and player movement, and can resume playing if they choose.
[image: ]
Figure 2. Pause menu
The maze is generated at the start of each level. The player will spawn in a 4-way room near the center and can start exploring the maze. The end room for each level is a large round room with one entrance barricaded by a gate.
[image: ]
Figure 3. Example maze layout
The gates blocking the end rooms can only be unlocked by the player after collecting a key pickup. The key can be found in a randomly chosen dead-end room.
[image: ]	
Figure 4. The Key pickup
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Figure 5. The gate
Between levels, there is a hole for the player to jump down which triggers the next level to be loaded.
[image: ]
Figure 6. Connection between levels


In the final level, this is replaced with a treasure chest.
[image: ]
Figure 7. Treasure chest
On reaching the treasure chest, an end screen is displayed, and the player is congratulated on finding the treasure and completing the game.
[image: ]
Figure 8. End game message
5. [bookmark: _Toc1605733]Evaluation
[bookmark: _GoBack]The game has a very simple control scheme and progression system that can allow many different users to play the game and complete its tasks. However, this experience may be too basic to provide enough user engagement. The user experience could be improved by providing better challenges for players such as battling enemies, playing against the clock, or additional collectibles to search for. 
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How To Play

Objectives:
Find the key to unlock the gate and
descend to the next level.
The treasure chest is found
on the third level

Controls:
Movement - WASD
Aim - Mouse
Pause - ESC

Press Enter to begin...
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Congratulations!

You have found the
treasure
and won the game!

Press enter to return to start menu...




