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[bookmark: _Toc228483632]Chapter 1: Introduction
This dissertation will cover how the aspects of a virtual environment can be used by a designer in order to affect the actions of the player, guide them towards areas of interest and to indirectly provide them with useful information. This is important because an inadequately designed environment has the potential to confuse and disorientate players, causing frustration and a loss of immersion. Alternatively, games which attempt to guide the player too much can also cause frustration, due to a feeling of being restricted and wanting to engage with the game’s content without interruption. 
[bookmark: _Int_zH5AfxPR]The goals for this project include; researching techniques that existing computer games use in their level’s designs to make them feel compelling and finding how this can be applied to make navigation easier. The theory researched from the games that have been studied will then be used in the creation of a virtual environment, made in Unreal Engine, in order to display several methods of intuitive guidance in an interactable exhibition-style space.

Chapter 2 will give an overview of the importance of successful level design in computer games, several types of subtle guidance found through research, and also additional relevant information from outside the topic of game design.
[bookmark: _Int_KVrOA2Va]Chapter 3 covers the three case studies; the Mirror’s Edge games, The Legend of Zelda: Breath of the Wild, and Elden ring. Three games which have been received positively and use different methods in order to guide the player through their environments.
Chapter 4 will discuss the planning and organisation of the practical portion of the study and the resources needed to accomplish the work.
Chapter 5 will cover the findings from the completed practical element.
Chapter 6 is an evaluation of the completed work.
Finally, Chapter 7 will conclude the paper and summarize the findings of the study.


[bookmark: _Toc228483633]Chapter 2: Literature Review
This chapter will introduce the topic of designing virtual environments, the importance of successful level design in the creation of games, the different elements and how these can impact the player experience.
[bookmark: _Toc228483634]2.1 Introduction to subject
Level design is a term used to describe the process of designing a virtual environment for a game. This can mean the creation of missions, maps, and any game environment that the player can influence [1].
Level designers are responsible for the creation of virtual environments according to a game’s needs and are therefore responsible for the execution of gameplay within a game [1]. While placing elements into a scene that will be interacted with by players, the designer will need to accurately anticipate how those players will interact with and navigate that scenario. For example, a level for a competitive shooter game will need to take hiding spots and lines of sight into account so that no team has an unfair advantage over another. 
Successful level design is a vital element of the gameplay experience. When done well, it can blend into the background. When done poorly however, depending on severity, it can negatively impact the overall game experience and has the capacity to cause player frustration and confusion. Environments have the potential to be used as indirect guides for players, drawing them towards game content while also providing information about the game without the need for clunky tutorials.
No universally accepted term exists for the concept of subtle guidance given from designer to player. However, numerous terms have been used to describe associated ideas, such as; ‘Signposting’, ‘Spatial communication’, and Jesse’s Schell’s ‘Indirect control’ [2], [3], [4]. ‘Signposting’ will be the term used throughout the remainder of this dissertation.
When implemented, clever usage of signposting can be used to improve levels by giving players the feeling of freedom even when in reality there are only very few choices available to them [4].
[bookmark: _Toc228483635]2.2 Methods of indirect guidance
[image: ]By using objects with a similar visual style repeatedly, it is possible for the player to begin to recognise the situations in which that object is used. In a section of his presentation about ‘Spatial communication’, Peter Field speaks about “building a vocabulary with the player” for the purpose of the player producing the idea without needing to be told directly, or “seeding ideas in the player” [3].
[bookmark: _Toc228538497]Figure 1 – Pipe example referred to in Field’s presentation [3].
During the presentation, Field discusses the repeated use of these large pipes as a bridge/pathway to new areas and uses this to his advantage later on by using that same object here, implying to the player that they will be able to use it to get to the other side [3].
“It's really important to build a really strong language with the player that we can then start to exploit, to have a conversation with them” [3]. By creating a recognisable vocabulary with the player, a conversation can be had from designer to player to subtly guide them towards the game goal [3]. This is achieved over the course of a game when the player is rewarded with successful navigation of an environment, finding previously unseen areas or content.

By considering the exploration of an area and previously unseen content as a reward for the player, creating a design ‘vocabulary’ is achieved by rewarding successful navigation of an area and incentivises the desired behaviour of doing the same thing that got them to the goal [3], [5].

Rewards in level design can be used as ways to incentivise desired in-game behaviours and entice exploration [5]. In his book, Christopher Totten links this to the work of behaviourists such as Ivan Pavlov, whose experiments involved employing incentives to teach subjects that some behaviours were more desirable [5]. 

“As with classical behaviourism, rewards are useful in game for incentivising and reinforcing gameplay mechanics. Incentivising is a useful method of teaching players how to play a game by rewarding them when they correctly execute gameplay mechanics” [5].

Classical conditioning is defined as a process in which an automatic response becomes associated with a specific stimulus, the term “Pavlovian conditioning” is also used due to Pavlov’s significant contributions in the field [6]. “Over time, a neutral stimulus can become a conditioned stimulus, which eventually triggers a conditioned response” [6]. This is similar to Field’s idea of creating a level language that the player will understand as certain concepts. By using the pipes within the level as a pathway and then rewarding the player with progression, this is ‘conditioning’ the player to see those props as a means of progression or “seeding ideas in the player” [3].
[image: ]
[bookmark: _Toc228538498]Figure 2 – Door and staircase example in Field’s presentation [3].
In another example during his presentation, Field uses player curiosity as a tool in order to lure them towards goal progression. In this segment, Field talks about ‘affordances’ and what they communicate to the player. The above image shows the doorway from this segment. 
“Doorways and archways, they always afford moving through into a new space . . . we have also got steps and they afford climbing. These recognisable shapes all reinforce and communicate ideas to players” [3].
Using objects that the player will have pre-existing knowledge of, such as doorways and stairs, means that they will naturally gravitate towards these elements when placed within a level, assuming that they are within reach. “A door is a message that says, ‘open me’ and players are naturally curious” [4]. Additionally, by curving the stairs, the player is unable to see where they lead. This creates a sense mystery and encourages the player to move through that path, rewarding them with a new area to explore and level progression [3].

[bookmark: _Toc228528019][bookmark: _Toc228532537][bookmark: _Toc228538499][image: ]
[bookmark: _Toc228538500]Figure 3 – Level goal framed by window [3].
When establishing the level’s goal, Field presents a clear objective to the player by framing it through the window of the starting room. Using the window to frame the level’s primary landmark draws the player’s attention to it and establishes it as the goal. This is due to the composition method of framing. “Framing is the technique of using an element in a scene to partially or even fully surround the main subject” [7]. Surrounding the subject with a border will naturally guide the eye towards it, assuming that the border is not too distracting [7].

Composition is another factor that can be considered when trying to guide the player through a level. Using things such as; framing, leading lines, and visual weight can draw attention to areas of the designers choice [7].
Leading lines are lines used in an image that leads the eye to the main subject of an image or in the case of level design, where the designer wants you to go. “The lines don’t have to physically exist; they can be implied through the way the elements in the image are aligned” [7]. By placing boxes and debris in a certain way, invisible lines are created that draw players over to the next obvious pathway, being the pipe platforms off to the side
[bookmark: _Toc228538501][image: ]Figure 4 – Example of leading lines in Field’s presentation [3].
The visual weight of things in the scene is also something to consider, as objects that are more interesting to the viewer will garner more attention. The thing that draws the eye within a scene is what holds the most visual weight [7]. Some colours will have a stronger visual weight than others, “Red has a greater visual weight than blue or green and all three are heavier then yellow” [7]. By using contrasting colours with high visual weight, it is possible to draw attention to these areas and use them for the purposes of signposting. “If you can control where someone is going to look, you can control where they are going to go” [4].

It is true that the designer does not have direct control over what a player does, but through various subtle means, they can exert indirect control over the actions of a player. And this indirect control is possibly the most subtle, delicate, artful and important technique of any we will encounter [4].
[bookmark: _Toc228483636]In his book on game design, Schell covers a number of ‘Indirect control methods’ that can be used for subtle guidance of the player.
Constraining the choices in a scenario can give player’s the illusion of choice and the feeling of freedom, while at the same time limiting their choices to things that the designer has chosen for them [4]. “If a game puts a player in an empty room with two doors, the player will almost certainly go through one of them” [4]. Field also uses this in a section of his demonstration by giving the player multiple routes to choose from that all converge on the same point before progressing to the rest of the level [3].
Giving players a definite goal will motivate them to take the path that will most likely fulfil that goal, making player movements easier to predict [4]. “If I give them a goal of “go find all the bananas,” and one of the doors clearly has bananas behind it, I can make a pretty good guess about where they are going to go” [4]. Once these have been established, designers can also focus more time on areas the player will be more likely to see, and less time wasted on less seen areas.
“One of the keys to good level design is that the player’s eyes pull them through the level, effortlessly. It makes the player feel in control and immersed in the world.” [4].
By curating the visual design of an environment, you can control where players will look and therefore where they will want to go [4]. Schell relates this to the design of Disneyland, and its use of a central landmark to pull guests towards the central hub, which leaves them near multiple other visual landmarks for them to be drawn to [4]. “Walt even had a name for this kind of manipulation. He called it a visual ‘weenie,’ a reference to the way dogs are sometimes controlled on a movie set” [4]. By using ‘weenie’ landmarks as incentives for players, it is possibly to lure them to the ‘attractions’ of the game.


Chapter 3: Case Studies
This chapter will cover the three chosen games which have been positively received and have level design elements that can be linked to the idea of signposting. In order, these are; both Mirror’s Edge and its sequel game, Catalyst, Legend of Zelda: Breath of the Wild, and Elden Ring.
[bookmark: _Toc228483637]3.1 Mirror’s Edge
“Mirror’s Edge is a game of visual contrasts, in which stark white environments contrast with vivid colours. [8]”
The Mirror’s Edge games are infamous for their use of contrast to grab the player’s attention toward objects that are interactable, luring players toward their current goal [9], [10]. The way the game is designed heavily prioritises the concept of player navigation, allowing them to focus solely on climbing and maintaining momentum whilst sprinting around the map.
[bookmark: _Toc228383435][bookmark: _Toc228538502][image: ]Figure 5 – Red door in Mirror’s Edge Catalyst [MEC]
The above scene appears during the opening of Mirror’s Edge Catalyst and uses multiple methods to draw attention to the door. Firstly, it uses red, a contrasting colour that is not used elsewhere in the scene and using this as a guide is a consistent design theme shown throughout Mirror’s Edge. This is an example of adding visual weight to a particular point in the scene in order to add visual weight [7]. “Red has a greater visual weight than blue or green and all three are heavier than yellow” [7]. The use of the colour red throughout Mirror’s Edge gives interactable objects that visual weight that is needed in order to instantly grab the player’s attention. Human beings are also something that holds massive visual weight within a scene, behind the door is a character beckoning the player through the door which also contributes to the overall weight [7].
The early use of red in this beginning sequence allows the game to create an early association within the player between this shade of red and the concept of progression, programming the player to automatically move towards it whenever they want to progress towards their goal. This can be linked to Peter Field’s talk about creating a design vocabulary with the player and communicating with them, as well as Pavlovian conditioning [3], [6]. By only using this red for level progression, it is ‘conditioning’ the player’s automatic response to move towards those objects.
[image: ][image: ]Secondly, lighting is used in the scene to highlight the intended pathway. A bright spotlight is aimed at the doorway in an otherwise dark night-time environment. This makes it the most obvious thing in the scene, enhances the red contrast by brightening it and frames the door with a circle of light. Framing will help to direct the eye towards the subject and reduce the impact of other elements which are not as relevant to the scene [7].
[bookmark: _Toc228538503]Figure 6 and Figure 7 – Screenshots showing the use of red as guidance in Mirror’s Edge Catalyst [10].
[bookmark: _Toc228483638]In addition to the red guides, Catalyst also has a number of environmental cues. “If you turn off Runner Vision entirely . . . you'll suddenly start to notice vents, ledges, and even entire concealed areas you previously ran right past” [11]. Elements like these in an environment are useful as they can provide hints to what actions can be performed in a space and maintain the conversation with the player [3].  

3.2 The Legend of Zelda: Breath of the wild
“Amazement sets in immediately after emerging from a tomb-like cave where the familiar hero Link has spent the last 100 years in hibernation. When he trots to the edge of a cliff and the new, massive Hyrule comes into view, you are faced with the striking scale of the world, which is by far the largest the series has ever seen” [12].
The Legend of Zelda: Breath of the wild is the first open world game in the series’ history and it was received incredibly well by both players and critics [12]. The world is absolutely filled with things to interact with and investigate and uses different methods to guide players to those points.
Rather than leaving players to their own devices and hope they would find the main content on their own, the developers wanted to subtly guide the player’s actions without eliminating the feeling of freedom [13]. In the initial stages, they scatted towers across the map which served as both a landmark or “guiding point” and as a way to acquire information about the area in the form of a map. As motivation for players to move towards these points, game events were placed on the pathways leading up to them. This is similar to Schell’s discussion of the ‘weenies’ used as lures to draw guests towards landmarks and attractions within Disneyland; by using the towers as the landmark, other adjacent content can be experienced [4].
 The developers wanted a way for players not to feel too restricted by the game, give them a feeling of freedom while at the same time ensuring that they are pulled towards content [13]. The outcome of this what they called “gravity,” an adjacent concept to signposting, subtly guiding player along the intended game experience while allowing players to maintain the ability to choose where they want to go [13]. Players encounter enticing areas along their journey that will draw them in to game events, and after completing them will go back to their journey before being drawn back in by the effect of the ‘gravity’, creating the exploration gameplay loop [13]. In doing this, players are constantly rewarded for their exploration and curiosity by discovering game content that they are being drawn to, and by exploring, players subconsciously know that they are guaranteed to discover something they have not seen before, which then incentivises even more exploration [5], [6].
[image: Thumbnail image for Image Gallery No. 055 / [CEDEC 2017] The perfect game world of "The Legend of Zelda: Breath of the Wild" was born because Nintendo's development style changed.]
[bookmark: _Toc228538504]Figure 8 – Diagram of Breath of the Wild’s Triangle method [13]
[bookmark: _Toc228483639][image: Thumbnail image for Image Gallery No. 056 / [CEDEC 2017] The perfect game world of "The Legend of Zelda: Breath of the Wild" was born because Nintendo's development style changed.]Breath of the Wild uses triangles to create a more interesting environment for the player to navigate [13]. Triangles in Breath of the Wild encourages interesting exploration by guiding players to their points and by putting something interesting on the other side once the challenge has been overcome [13]. 
[bookmark: _Toc228538505]Figure 9 – Implementation of the triangle theory in the game world [13].
Large scale triangles are large mountains and landmarks; medium sized triangles are used for shielding scenery and objects that are far away from the player and small triangles are close range rocks and terrain to encourage more local exploration [13]. The game’s opening cutscene introduces the player to the map from a cliff edge vantage point, introducing the player to a number of landmarks such as Hyrule castle, the games overall primary objective, a giant volcano and eventually a number of emerging towers, which can be linked back to the concept of ‘weenie’ landmarks [4].

3.3 Elden ring
There is a tone to it which does not adhere to contemporary gaming’s tendency to constantly barrage the player with incomplete tasks and alerts. Instead, Elden Ring presents an environment of indifference. This allows the landscape itself to take over [14].
Elden Ring is a game that largely leaves the player to judge by themselves what directions to take and challenges to face, and in doing so enhances the game experience with its hands-off approach [14], [15]. The game includes only the absolute essentials needed for navigation, and in doing so preserves and strengthens the core experience of exploration and discovery [15].
[image: video game screenshots of wooden shacks]Throughout the map re-used assets are implemented as a way to save on resources, however, this has the additional benefit creating its own design vocabulary [14], [3]. The player will be able to read the purpose of certain structures for different purposes such as those for refuge or for combat [14].
[bookmark: _Toc228538506]Figure 10 – Four shacks used repeatedly in Elden Ring [ER architects]
In the above image taken from an article, it shows four examples of the same shack being used in distinct locations. By using this structure in several different areas across the map and consistently being a place to rest with nearby ‘sites of grace’, this allows the player to read the architecture as a sign of safety in an otherwise incredibly dangerous world [14].
The game places an amount of trust into the player’s hands in a refreshing change of pace from some other games of a similar status, leaving the player to pick their own battles and what they want to explore [15], [14]. This does have a possibility to backfire as players may find themselves in areas that they are unprepared for, as the game does not block you from areas you are under-levelled for [15]. However, in letting the player decide that for themselves as opposed to restricting them, it creates a unique experience completely void of any handholding and provides a more subtle alternative to other games with a noisier approach to navigation [14].
The ‘sites of graces’ found throughout the game are this game’s equivalent of dark souls’ ‘bonfires’, providing the player with a spot to rest and level up [15]. While there is no traditional AAA guidance like map markers and quest journals, occasionally, certain sites of grace will point a faint trail of golden light in the direction of game content [15]. This will usually be in the form of the nearest large dungeon or an area boss and initially appears to point you to the game’s first major challenge the moment you take your first steps out into the world.

[bookmark: _Toc228483640]3.4 Summary
The three case studies are all examples of open world environments but create their own unique responses to the issues of player navigation ranging from more hand’s on in the case of the Mirror’s Edge games, to almost completely hand’s off in the case of Elden Ring.
Both Elden Ring and Breath of the Wild use the height in the design of their maps as a way to gravitate the player towards areas of interest. For example, all of Breath of the Wild’s main quest areas are surrounded by much higher terrain, key areas necessary for progression are sunken into the terrain and never placed on a peak [16]. The player can access these by choosing to climb or stick to the main pathway, which often cuts through the higher terrain [16]. This, in combination with players choosing the lower path more often due to the movement abilities afforded to them by the game, means that players are funnelled towards key landmarks, taking either the pathways or climbing and then being lured towards the lower area of interest [16].
Elden ring appears to do something similar with its terrain design. At the beginning of the game, players are started off low, with a view of a higher castle in ahead, luring them towards their first objective. Upon completing the castle and exiting, players are met with a Breath of the Wild style cliff view of the following, much lower, area surrounded by cliffs as well as landmarks for the player to visit. This can be linked back to the composition concept of ‘framing’ as the surrounding higher terrain in both of these games frames an area of high importance [7].

The signposting and level design methods used in the analysed games will be applied to the practical element of the project. All three case studies were overall received positively, applying the information gathered to the current work will greatly increase the quality of the final result.
· 

[bookmark: _Toc228483641]Chapter 4: Methodology
[bookmark: _Toc228483642]For the practical element of this project, an exhibition style virtual space to highlight the several types of 'signposting’, and its importance, will be created. Researched theory from both the literature review and the analysed case studies will be applied in order to create a higher quality result.
The practical will be created in Unreal Engine using a combination of assets created using 3D software and those found online or through Unreal’s asset store
In order to create the practical, the following tools will be needed; A 3D modelling program such as Autodesk Maya or Blender to create assets, Unreal Engine for the assembly of the level itself, a program that can texture created assets such as Adobe Substance Painter, Adobe Photoshop or Procreate, Procreate or other drawing program for any sketching or concepts needed and if 3D sculpting assets becomes a requirement, a 3D sculpting program such as Zbrush or Nomad Sculpt. 
In order to organise this project, the following tools will be used; Microsoft word for the written element of the project as well as making notes, lists of sources, and to-do lists, Microsoft Excel for the creation of spreadsheets and Gantt charts to organise the project and Microsoft PowerPoint for making the final project presentation.
Hardware needed for this project includes; Access to a good computer than can run the software necessary for the project, a good Wi-Fi connection to obtain assets from the internet and to access information for the project, a mouse and keyboard and finally an external hard drive for project storage and to create backups to prevent data loss.
The objective for the practical is to create a showcase virtual environment of at least 3 signposting methods before the independent project concludes. For this to be successful, research conducted in both the literature review and the analysis from the case studies will be applied.
The goals for this project are to research methods of subtle or indirect guidance used for level design and then to implement that research to create the practical element.
An early version was created in Unreal Engine for the first presentation using the idea of a contrasting colour to increase a doorways visual weight. The idea being that potential players would gravitate towards the outlier. This is the work that will be expanded upon in future practical work.



Chapter 5: Analysis
The practical virtual showcase in Unreal Engine, highlighting 3 signposting methods, these being; the use of composition, specifically contrast and framing as these were most present during the research, use of repeated similar assets so potential players can associate them with certain gameplay concepts such as progression, and finally, the use of landmark ‘weenies’ to lure potential players to the end of the level and serve as an overall goal. This was created in a detailed ‘block-out’ style similar to that of Peter Field’s presentation, as the central focus was the design and navigation of the level itself.
The software used for the practical consists of; Autodesk Maya for 3D modelling, Adobe Substance for when the texturing of assets was required, procreate for the sketching of asset and layout concepts and Unreal Engine for the assembly of the level itself. 3D sculpting was not needed for this practical, so sculpting programs like Zbrush and Nomad Sculpt were not required.
The primary focus of the practical element was the design of the level itself, because of this, the majority of assets used in this project were pre-made, found online and on the Unreal store. Other than that, the level was created using Unreal Engine’s basic shapes and tools or created custom in Autodesk Maya and if required, textured in either Adobe Substance Painter or with Unreal Engine’s basic textures.
Use of pre-made assets in this project was also due to time constraints caused by poor project planning and allocation of time. Using these assets meant that everything did not have to be created from scratch and instead the focus could be on the application of the theory researched for this project.

[bookmark: _Toc228483643]Chapter 6: Evaluation
If this project were to be completed again, better time management and organisation would be made a larger priority. A Gantt chart was used for organising parts of this project but very inconsistently and was not consistently updated. Poor use of management tools and time management meant that the overall results of the project were poorer in quality than its full potential. In general, the work completed for this project could have been much better if resources were better managed which is what would be changed when working on future projects.
However, the research portion of this project went very well, and a number of decent quality sources were gathered and used throughout this paper. A number of signposting methods were discovered through research and were covered in the majority of this dissertation. The amount of time dedicated to the finding, reading and writing about the research was imbalanced with the amount of time dedicated to the practical elements. In future projects, a better plan would be created closer to the start of the project and followed through.
[bookmark: _Toc228483644]During this project, a number of methods of subtle guidance were researched and employed into a practical level element. This knowledge can be used to dramatically improve the quality for any future level design projects.
If this same project were taken forward, the practical level element would heavily benefit from the use of game testers and player feedback in order to assess if the researched signposting tactics were effective for their purpose. The practical element could also be scaled up to involve more exploratory elements, similar to those of the researched levels and case studies.

Chapter 7: Conclusion
In conclusion, there are many ways for the designer to communicate with the player through the environment. Such as; creating ‘design vocabulary’ to create conversation with the player, incentivizing and rewarding curiosity, using the different methods of composition in order to draw the players eye to targets of interest and using landmarks as a gravitational pull towards more content. The successful implementation of these methods is important for creating an engaging and enjoyable level which avoids player causing player frustration and immersion loss. 
Successful research on the topic of subtle guidance using signposting and similar concepts was completed. Analysis of the three case study games was also successfully completed and in the case of Breath of the Wild, provided valuable insight into the process of actual developers. The discovered and analysed methods were applied to the practical element, with three signposting methods included in the work. Future development can be undertaken to create a more successful level in future using the information and experience gathered during this research project.
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