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3.Introduction


This report discusses some of the common design principles used in game development and how developers use it in their games, some development theories are quite old and are still used today as well as some modified versions. Then, a discussion on usability and user experiences, how these are tested today although there is some ambiguity on this area of game development. 
Next the report will delve into the development of the Maze Game software created in Unity, starting with the requirements and how to play the game and learning the rule, swiftly stepping into the implementation and its core C# class just after the design principles explored for said application. The report will end on an evaluation of the software, with progress and bug reports then closing with a personal observation on how the software looks and feels.























4. Discussion: Application Development Principles

Video games can offer escapism, a sense of achievement and an element of control that busy lives may be lacking.[1] Many principles of games design fulfil these qualities; these include but are not limit to:
· Building around a core Mechanic, 
· Easy to Learn, But Fun to Master, 
· Reward the Player.								[2], [3]

Building around a core mechanic is a principle that many developers use, defining the way a game is to be played. Game mechanics is the most important part of a game and the task for developers; making the game follow the core mechanic.[4] 
The Easy to Learn, But Fun to Master principle is compared to how a chess player learns to get better each game.[2], [5]. Originally said by Nolan Bushnell, co- founder of Atari[6], this law is said to be summarising the old coin operated arcade games of the early 1970’s but is still used today by multiple games developers. Game developer Blizzard Entertainment has used this law although slightly modified for their types of games.[3] The point of this law is to make games easy to understand but more difficult to become skilled at, thus rewarding effort at mastery. Rewarding the player is a main service in video games, allowing or forcing players to undergo a series of events or tasks to ultimately reach the goal at the end and be rewarded.[7]–[9] These Game design principles are important and so adhering to them ensures that the game will be playable and appealing to the player. Using sub-goals is a way to make players advance towards the main goal and rewarding every sub-goal with a smaller reward, but this could increase to more sub-goals therefore creating a potential endless stream of rewards.[10]
Players don’t necessarily need to struggle and strife for their rewards though, “Easy Fun”[1] seekers just want to enjoy the game as a fun experience, this entails exploring new worlds or trying to figure out a story or plot.[1]
The usability and user experience (UX) in games is also very important as players do not want a game that’s too hard, too easy or just plain not working. Usability and games design principles go hand in hand in designing and developing what the game is purposed to do. [11]
 When evaluating the usability in software, users expect certain features; effectiveness, efficiency and satisfaction,[12]. But evaluating games usability is different, considering  the flow, playability and/or fun[13], game evaluation is somewhat an undefined examination from the time of the research material [12], [13]. Usability can be used to consider how a product works or how easy it is to use, sometimes regarded as a “Don’t make me think” evaluation.[14]
User Experience in games on the other hand focuses on players emotions whilst playing games[15], using this measurement to determine the type of game that developers intend to create and how users interact with the games environment.
Development studio, Black Rock, conducted a blind test into user experience. This test required that the participants had no experience with the game beforehand. Categories of the test were; the narrow specific: playing one level repeatedly to familiarise themselves with the game’s level. Broad Specific: played over many levels and Free flow where the player would be free to play game as they wish, this gives an impression of how fun a game is.[16]
This is one of many different types of user experience testing and how it can be used to improve game development. Some developers choose to keep the test in house while others distribute worldwide betas and prototypes.  Testing variation include criteria such as flow, visuals, music, concept and relatability.[15]
5. Requirements 

Introduction
	The implemented application is within the zipped folder this report is in. 
The application, referred as the Maze Game from this point on, is a simple maze exploration game. Where the player must find their way to the chest, unlocking it with the correct key. 




Main Features
 The main features of the Maze Game:
· Navigate through a large maze
· Finding and collecting keys
· Finding level ending chest
· Finding the correct key to open chest
· Avoiding the “Death Key”
· If the “Death Key” has been collected, then find the correct key and chest before timer runs out
· Using GUI to monitor key collection
· Using GUI to monitor time left if “Death Key” had been collected.
· Using GUI for Game Over screen.
Other Features
Maze Game has extra additional features to enhance the feel and look of the game, these are:
· Adding music to the game, Application used: Magix Music Maker[17][18]
· Adding self-created models as prefabs[19], Application used: Paint 3D




















How to Play:
	Before playing the game, note that the controls were modified for ease of use.
	Controls:
· Strafe Left = A/Left Arrow,
· Strafe Right = D/Right Arrow,
· Forward = W/Up Arrow,
· Back =S/Down Arrow,
· Run = Hold Left Shift/Right Shift,
· Open Chest = Left Click.

Non-Game Specific Controls:
· New Maze = G then R.

The Rules:
· Player will need to traverse through the maze and looking for keys and reaching the chest with the correct key.
· There will be two significant keys to look for
· The winning key: This key will be any key in the game and the only way find out is to check if the chest is open
· The Death Key: Collecting this key will start a 2-minute timer and when the timer reaches 0, it will be game over
· When player reaches chest the words “Locked” or “Open” will appear depending if player has the winning key or not.
· This game does not currently have an end, but it does provide suitable replayability as every maze is completely different in size and layout.

	
6. Design
The Maze Game was developed following a few key design principles explored in chapter 4.  During development of the Maze Game, the core mechanic is implementing a simple key collecting activity. Finding the right key to win and avoiding the bad key, later referred as the “Death Key“, followed Bushnell’s Law[6], or alternatively beating the maze on a time limit brought on by collection of the bad key. This entices the player to repeat the game and try different tactics to beat the maze. Incorporating a game over condition using the “Death Key” and a timer creates a sense of challenge and pressure to the maze and therefore adds a rewarding sentiment when players end up collecting it and completing the maze against the odds. Progressing to the next level is an accomplishment as it always is in games, to make it more fun and engaging has been the ambition. 







7. Implementation 

Table of Implementation
	Class
	What it does
	Result

	ChestOpen
	Opens chest upon mouse click when player is close enough and has the right key.
Also responsible for starting a new maze.
	Success/ Slightly bugged. Chest must be facing the right way but only the animation is wrong.

	FloatingText
	Makes Floating text appear centrally above an object
	Success. Find chest to see results. Occasionally distance calculation is off and makes the text appear a bit early.

	Delete
	Small method that deletes (GameObject obj) when called.
	Success. Collectibles are fully functional

	PlaceKeys
	Method to randomly place key into maze and selects one randomly to be game objective
	Success, 

	GateOpen
	Allows player to open gate.
	Failed. Removed from game.

	IAnimate
	Interface method designed for simple animation from code
	Success all animations function.

	ICollide
	Small interface class that allows other classes to use the delete class.
	Success.

	MazeRandomizer
	Class to change MGMazeGenerator serialized fields.
	Success. Every Iteration of the maze geometry is random.

	Rotator
	Class that rotates object on its own axis 
	Success applied to all collectibles

	UIManaager
	Class that manages the UI and allocates the keys the corresponding image and tells you which level you are on. Also responsible for selecting the winning key.
	Slight success, keys image work fine but the level number is not counting properly.

	GameOver
	Class that watches the timer and shows game over screen when parameter have been met.
	Success. GameOver screen works as intended.













Screenshots

[image: ]
Screenshot of the game load. Showing the UI with dot crosshair, level number and key shadows.

[image: ]
Screenshot showing instantiated key.
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Screenshot showing timer and death key UI in effect.
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Screenshot showing UI with keys collected and collectible key.
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Screenshot showing the finish room with chest.

[image: ]
Screenshot showing wrong key condition of the chest.
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Screenshot the right key condition of the chest.
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Screenshot showing the chest opening, this concludes this maze.
[image: ]
Screenshot showing the game over conditions. When timer hits zero, player is frozen in place and can no longer progress .






















8. Evaluation 



Validation report
	Feature tested
	Result
	Comment

	Interactivity of the maze and its collectibles
	Success
	All items in the maze work in conjunction with the features required

	End Level requirement
	Success 
	End of the level requirements  work perfectly, acquiring the winning key will allow player to progress to the next level

	End Game Requirements
	Failed
	End requirements not working correctly, level counter not working properly therefore not allowing an end game requirement to be filled

	Game Over Requirements
	Success
	Game Over requirements work perfectly, although the same maze cannot be repeated.

	GUI components give appropriate feedback.
	Partial 
Success
	Given that the level counter does not work, The GUI components show correct information and allows the player to understand the requirements of the game.



Progress Report
	What was attempted
	Result
	How

	Making the chest open
	Failed 
	The chest animation property is not being accessed and its isn’t playing, animation state machine not fully understood.

	Making the chest open 
	Partial Success 
	Using the IAnimate to make the chest top rotate is working fine but it doesn’t stop rotating. And it starts as soon as the game loads

	Making the chest open
	Success
	Chest opens at start of game and only rotates 90 degrees (or somewhat). Used a small timer to make the animation stop after hitting the if statement time limit.

	Create Prompt For opening chest
	Success
	Using distance calculator and logic parameters with instantiate and destroy classes

	Instantiating keys into world
	Success
	Using an array of GameObjects and running them a raycasting method to place them randomly in the maze

	Modifying controls for easier reach of keyboard keys

	Success
	Modified m_IsWalking

m_IsWalking = !Input.GetKey(KeyCode.RightShift)|| in the FirstPersonController class

	Making a winning key
	Success
	Using a random number generator to select the winning key in the array of game objects or keys.

	Making the death key initialise the countdown
	Success
	Using a if statement to find the key after on pickup when it returns a null reference the timer starts

	Making a game over screen
	Success
	When the timer hits “0” the game over canvas is shown by changing the alpha colour variable.

	Instantiating key in reachable areas when a door is nearby
	Failed
	Keys still instantiated behind the door

	Making doors/gates open on mouse click
	Failed
	Class and objects have been removed from game until further updates

	Making the keys appear in separate rooms
	Failed
	Keys choose one type of room to instantiate in

	Making the keys appear in a selected room 
	Success
	Choosing a room from the array (hard coded) makes all the keys spawn in that room.

	Making the keys instantiate in different rooms. (Reattempt)
	Partial
Success
	For loop, loops around the rooms array using random numbers and checks if the same room is being selected, not 100% correct but it’s now rare that keys are spawning in the same room.

	Making the chest check for the winning key.
	Success
	Using a check, like the death key check, the chest will now only open if the player has the right key.














Bug Report
	Bug
	Debugged?
	Method/Theory

	Doors/Gate are passable.
	Yes
	Attached box collider and modified the scale and position to fit.

	Text Mesh always showing regardless of player position.
	No
	Text Mesh must be visible only when player near and looking at it. (Raycast and Distance calculations are options)

	Text mesh now prompts player and is only visible when near.
	Mostly
	Created an object class and refactored the logic with SetActive methods and distance calculator. (Small Bug)

	Game sometimes loads the UI incorrectly
	No
	Unable to ascertain what the problem is as it happens randomly. Only fix is to restart the game. .

	UI not matching the keys object when collected
	Yes
	Reordering the prefabs fixed the issue.

	Keys occasionally just out of reach.
	No
	Reducing the bounding box area from the raycast has reduced frequency of this happening to be only rarely.

	Chest occasionally opens the wrong way.
	No
	Must calculate appropriate distance calculations.

	Player still able to move after game over screen.
	Mostly
	Using a time.timescale and setting to 0 stop the playing moving but player can still look around. Must be something to do with the standard first-person controller asset.

	Timer not initialising.
	Yes 
	If statement needed to be nested and CheckDeathKey wasn’t being called in the right class.

	Winning Randomiser doesn’t avoid “Death Key”
	No
	Using different methods of array reallocation, this hasn’t worked.




Verbal Evaluation
	The Maze Game is a small and simple game that incorporates a few mechanics that are upheld in gaming today. The game itself is comprised of three main parts; the keys, the chest, and the maze itself. These parts all create a sense of urgency and slight frustration as the player seeks out the key to beat the maze, all the while avoiding the “Death Key”. The look and feel of the game in this respect has starting point of a horror or puzzle game, or even a concoction of both.
The usability of the Maze Game is reasonable considering it is not a finished game, although the mechanics and the playability is simple from a player’s perspective, the maze does have its merits with information feedback using the UI and the user experience, which could be regarded as frustrating but rewarding in the end.[20]


Future Improvements
The Maze Game had originally had doors or gates as they are portrayed, the decision to remove them was the due key placement algorithm, sometimes instantiating behind the gate at a dead end.  If this algorithm was to be improved, then including the doors/gates would an addition to the game.
Although every effort has been made to make this game smooth and has debugged to maximum capability, some bugs do remain:
· GUI sometimes loads incorrectly, showing incorrect information and seldom initialising the countdown timer. 
· To combat this bug, simply use the new maze key configuration.
· The keys sometimes spawn too close to the wall and is impossible to pick up, the game can be continued with this bug although the winning key may be the one that’s unreachable
· To combat this again use the new maze configuration
· The text above the chest sometimes appears when the player isn’t near it, giving away the chests position
· Unfortunately, this cannot be debugged at this iteration of the development. It does not affect gameplay in any way.
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