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òI'm designing the outlands of my latest experience. It's a game to end all 

games: as the user, I want to feel Iike Iõm there, on the game grid... to 

brace against the digital breeze whipping past my face, unforgiving and 

undefined. It feels like I'm on a precipice and I can see the promise land 

just across the way, there ða land when the biological and virtual worlds 

meet. Now all I need is a compass to navigate ever forward.ó 

Kevin Flynn  - Advanced Computer Programming, TRON: Legacy  
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Abstract   

I offer this thesis as an original and substantial contribution to knowledge in virtual natural 

environment design practice within computer and video g ames, by identify ing areas of 

strong/weak  practice and to develop a new design framework that utilises a cross-disciplinary 

approach for practitioners/students/researchers. The thesis combines theoretical frameworks as 

well p ractical guidance within a new design framework for virtual natural environment design.  

The themes relating to this work were examined through a contextual review that focused 

on previous professional practice as well as critical  games produced during the last 30 years. The 

contextual review involved a detailed textual and visual -based historical survey of virtual 

landscapes, resulting in a practice-based exploration of virtual natural environment design in 

computer and video games. One of the main artefacts produced in this research, a three-volume 

book series titled Virtual Landscapes, presents for the first time these virtual spaces in a digitally 

enhanced manner through high -resolution panoramic image ry .  

A review of existing literature and current practice revealed that virtual natur al environment 

design has so far been driven by mainly aesthetic principles and hinted that future emergent 

design practice should involve a cross/multi -disciplinary approach. The research proposes a new 

design framework for the creation of virtual landsca pes that uses Landscape Character 

Assessments amongst other elements of environmental design. ShadowMoss Island is a practice-

based exploration of how virtual natural environmental design can incorporate elements from 

Environmental Psychology and Geology, as well as personal reflections and observational analysis 

based on a field trip. The research proposes that psychological elements added to this new design 

framework can radically improve the success and impact of the final virtual natural environment.  

Another practice-based artefact, MindFlow, was created as a pre-production tool for the 

purpose of environmental design. The proposed tool enables the direct visualisation of collated 

multimedia (audio, images, video, annotations, design and decisions) in mu ch more natural 

setting of a single visual space, allowing designers/artists to draw and influence the design and 

creation of virtual natural environments by bringing together all the different aspects in an 

intuitive and user -friendly manner. MindFlow helps solve the problem of designers/artists 

having to retain mental maps of image repositories structure by creating a single visual non -

folder tree hierarchy virtual space.  

The research has significance to both professional and pedagogic practitioners working in 

the area of computer and video game natural environment design.  
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 : Introduction  Chapter 1

The thesis is a practice-based investigation that proposes an interdisciplinary approach 

towards natural environment design in computer and video games. The purpose of this 

chapter is to provide an introduction to the thesis, the motivations in undertaking the 

investigation, as well as the research aims and objectives. A summary of both the theoretical 

framework u nderpinning the research and the scope of the research are provided. Finally  

the chapter concludes with an outline of the thesis as well as guidance in how to navigate 

the additional practice material.  

In terms of language, the thesis makes extensive use of the first person since the 

investigation uses practice as a research method and within that framework it is important 

to reflect on the practice in order to guide the research through various challenges with a  

view to make an original contribution to knowledge.   

In this thesis I will argue the current virtual natural environment d esign practice within 

computer and video games is not sufficiently developed to meet current or future demands. This 

will be demonstrated by identify ing areas of strong/weak  practice with an aim to  develop a new 

design framework that utilises a cross-discipli nary approach for practitioners, students and 

researchers. The research will aim to propose theoretical frameworks as well p ractical guidance 

within a new design framework for virtual natural environment design.  

  Virtual Natural Environment  1.1

The term Virtual Natural Environment (VNE) is used extensively throughout the research. 

This research is located in the area of computer and video games, and subsequently, does 

not consider the use of virtual environment in the context of other areas such as animation, 

film or TV.  

A Virtual environment is defined in this investigation as a computer generated 

representation/simulation of a space. This space can be a fictional or non-fictional space, 

where a user is able to navigate the space in a fixed (e.g. only along the X/Y axes) or free 

manner (e.g. along the X/Y/Z axes) and is able to interact with either the environment 
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directly or with another elements present in the virtual simulation. Virtual environments, in 

the context of computer and video games, may also allow the user, or the player, restricted, 

partial or free movement in this space. 

These virtual environments can also range in type i.e. they maybe two dimensional 

(2D), three dimensional (3D) a combination of both (i.e. 2.5D) or include Augmented and 

Virtu al Reality (AR and VR respectively).  

Virtual environments can vary in complexity; they can range from simplistic 

simulations of space (i.e. using basic 2D shapes and colours to simulate a space) to complex 

realistic simulations of space (i.e. using complex 3D geometrical forms, colours, textures and 

physics to simulate an environment).  

Given the above definitions, a virtual natural environment, is a virtual environment that 

attempts to simulate a natural environment or includes a strong use of natural elem ents. 

Natural elements for the purpose of this investigation are defined here to include anything 

and everything that is not the built environment or manmade. Natural elements include 

landscapes, geology (i.e. terrain), flora and fauna and/or environmental  phenomena such as 

climate, weather and seasons. 

These natural environment simulations may also be abstract or realistic and can be 

purely fictional or based on a real physical natural environment. Definitions of these and 

other terms are provided in the g lossary. 

  Motivation  1.2

The motivation for undertaking this research has come from a combination of personal 

professional practice, reflection and observation. The three significant strands that 

motivated me to undertake this investigation were:  

1. Professional practice: my practise as a designer and artist over the last decade has 

involved undertaking a range of technical and creative problems at the forefront of 

artistic and commercial practice. Many of these challenges are only ever partially 

solved or left fu lly unexplored due to project limitations such as resource constraints. 

For a practitioner, these ôunsolvedõ challenges can be frustrating, and after a number 
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of projects a number of residual tasks, both creative and technical remained, the 

majority of whi ch concerned how to create more immersive and meaningful virtual 

environments. This investigation provided the opportunity to explore these issues 

whilst developing creative and technical skills that were not limited by a budget or 

constrained by a client brief. 

2. Personal Interest:  The natural world, in particularly scenic landscapes, has captivated 

and held my attention for many years and as a result I have been an active and keen 

walker, as well as developing an interest in nature landscape photography. I am also a 

keen and passionate video game player, and advocate for the transformative power 

that video games offer. After having played video games for over 30 years, I noticed a 

growing trend in how natural environments in games were growing in numbers and  

popularity but also how often they failed to capture the range, beauty, impact and 

reality of the natural world. This observation prompted a strong urge to conduct an 

initial review of natural environment design in computer and video games in order to 

see if my ôhunchõ - that game developers were struggling to develop this embryonic 

design discipline - was correct; this was later on proven to be the case. The drive to 

research this area was motivated purely by observations, reflections and conversations 

wi th game developers.  

3. Reflection on Teaching Practice:  I am an active Higher Education academic who has 

developed, written and taught on a range of programmes in the areas of creative and 

digital media, with a specific interest in computer and video games theory and 

practice. For over a decade I have taught on a games degree, and taught games 

design and production . Teaching and reflection on my practice revealed that the 

theory and practice for virtual environment design was minimal and 

underdeveloped ; hence purely on this aspect alone there was a strong rationale for 

undertaking the investigation.  

 



Virtual Landscapes ð Umran Ali  

4 

  Research Questions 1.3

1. How have VNEs evolved in CVG over the last 30 years in both technological and design 

innovation and what has been (if any) the dominant desig n paradigm? 

2. How have VNEs been perceived and experienced in games in CVG over the last 30 years 

3. Can the intangible essence of natural landscapes be distilled into a structural production-

based framework for virtual landscape design?  

4. How can one employ a practical approach to natural environment design which goes 

beyond the dominant paradigm exemplified by narrative/visual driven design?  

5. How can one create a framework for VNE designers that incorporates (external design 

and otherwise) traditions but remain s connected to the reality of games production? 

6. How can one go beyond the current paradigms in organising and managing multivariate 

contextual reference data in the pre-production phase of creating of a virtual 

environment ? 

  Research Objectives 1.4

1. To conduct a literature and contextual review in order to explore the evolution of VNEs 

in CVG over the last 30 years focussing on technological and design innovation and to 

identify what is the current dominant design paradigm . 

2. To examine how have VNEs been perceived and experienced in games over the last 30 

years through reviewing the literature and a wide range of games.  

3. To examine and define ôlandscapeõ into a structural production aligned framework for 

virtual landscape design. This step involved a literature/conte xtual review, creation of 

artefacts and the development of a proposed design framework. 

4. To propose a practical approach to natural environment design which goes beyond the 

narrative/visual driven design  and. incorporates a multi -disciplinary approach 

connected to the reality of games production  
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5. To test the proposed VNE design framework through a practice-based process. This 

involves the creation of a NVE for a game.  

6. To propose, develop and evaluate a new method for organising and managing 

multivariate cont extual reference data for  the pre-production phase of creating of a 

virtual natural environment .  

7. To disseminate the research findings and practice outcomes of this study to a wide r 

audience (researchers, games, developers, students, etc.) in order to gain  feedback and 

generate discussion. 

  Scope of the Research 1.5

This thesis is not an in-depth analysis of where computer are video games are situated 

within society or related media ; instead it proposes a practical model of how informed 

environment design can be achieved and incorporated in the creation of VNEs for games. It 

highlights the need for further exploration of games design, specifically environment design 

and encourages practitioner-academics, game developers and students to experiment with 

alternativ e theories and methods including using an interdisciplinary approach.  

The thesis does not focus on areas such as narrative design or gameplay which already 

constitute a significant proportion of established research in video games.  This research is 

located in the area of virtual environment design (both theory and practice) and is grounded 

in using practice as a method and as a focus for positioning the outputs of the research. 

Therefore, the design framework proposed by this research (composed of processes, tools 

and guidance) is intended to assist academics, students and practitioners in viewing games 

from an alternative perspective, and developing them from an informed position through 

the use of landscape architecture and aligned subject area. 

The thesis does not look into virtual environment design as a general concept and 

specifically chooses not to explore virtual environment design in connection to the built 

environment as this would have expanded the scope of the work significantly . Even though 

the work has relevance to virtual built environment design it is not focused upon it.  



Virtual Landscapes ð Umran Ali  

6 

The thesis does not focus on the aesthetics/visual elements of natural environment 

design, although there are several instances in which this is relevant to discuss and explore, 

it does so on a superficial level. The focus remains on developing a wider and more 

comprehensive design approach, process and practical implementation of VNE design. It is 

also not an analysis of games design or environment design in general as it looks specifically 

at VNE design within the context of computer and video games.  

  Thesis Outline  1.6

1.6.1 Theoretical Framework and Literature Reviews  

The thesis does not entirely  follow a traditional approach of presenting the literature review 

in a single chapter. Although it includes a literature review chapter at the beginning 

(Chapter 2) it also offers the relevant literature for each study in the corresponding chapters 

in order to maintain coherence and flow and not to overwhelm the reader by forcing 

constant referral back and forth between chapters in order to understand the different 

concepts presented in each study. 

Chapter 2: Literature Review  

 

This chapter is presents a ôtraditionalõ literature review. This chapter is not meant to provide 

a review of the entire spectrum of computer and video games research but is specifically 

located around games design. This is explored from a historical perspective, tracing the 

evolution and emergence of games design as a discipline. Games design is explored as a 

field of inquiry and as a practice, and related concepts such as gamespace, gameplay and level 

design are explored to illustrate the changing nature of the embryonic discipline. 

Contemporary  (2010 onwards) games design, specifically (focused on environment design) 

is then explored in relation to emerging trends, specifically architecture -informed games 

design. This leads to the identification of  the gap in the theoretical and practical 

knowledge base in VNE  design and the justification for the investigation.  

In addit ion to the main literature chapter , the three studies also contain an appropriate 

localised literature review:  
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¶ Chapter 5: The relationship  and perception between environment and landscape  

¶ Chapter 6: The importance and meaning of landscape 

¶ Chapter 7: Interface  & design metaphors 

Chapter 3: Research Methodology  

This chapter presents the research methodology strategy and techniques. The purpose of the 

chapter is to describe and justify the overall research strategy and the range of methods 

used, specifically focusing on using practice as research.  

1.6.2 Studies 

These chapters present preliminary stud ies (carried out before the research begun) as well as 

series of full studies conducted as part of the investigation. 

Chapter 4: Reflection on Foundation practice  

This chapter presents a critical analysis through reflective practice of my foundation 

practice, and arose as a direct result of recommendations in undertaking practice -based 

doctoral study as revealed and discussed in Chapter 3 (methodology). The chapter 

specifically looks at issues cantered on VNE design theory and practice, and by applying  an 

action research orientated approach, identifies problems and further questions in order to 

drive and inform the nature of the practice studies ( Chapters 5, 6 and 7). 

Chapters 5, 6 and 7 are presented as three studies exploring specific areas of VNE 

design. A standardised methodological approach was used in order to create a unified and 

coherent structure that allow ed me to systematically work through research problems, 

whilst offering potential readers a structure that would be clear and comprehendible. The 

structure is as follows: 

1. Identify issues, problems and concerns derived from the previous work  (either a 

study and/or the literature review)  

2. Undertake a problem-specific literature and contextual review Use practice as a 

primary method to explore the problem  

3. Analyse, discuss and reflect on findings 

4. Draw conclusions, offer recommendations and identify further questions/issues/  

problems to be explored in the subsequent chapters.  
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Chapter 5: Virtual Landscapes  

 

This chapter presents a study that was designed to explore and illustrate the history and 

current state of VNE design theory and practice. VNEs across a range of computer and video 

game platforms and genres were visually analysed and the evolution and development was 

illustrated using panoramic photography and virtual field trips as a research method. Th e 

output of th is study  was then analysed and reflected upon and a series of observations were 

made about the process of VNE design. This was then used in conjunction with the  specific 

literature review to create an initial VNE design framework. Finally a range of outputs was 

created in order to disseminate the work and gain insight into how VNE s were perceived 

and experienced by a broad range of individuals  (i.e. gamers, members of the public and 

professionals from other subject areas). 

Chapter 6: ShadowMoss Island  

 

The rationale for this study arose from  the interim findings and outputs from study 1 

(Chapter 5: Virtual  Landscapes). This chapter presents an exploration of the meaning of 

landscape in a wider context, and then using an interdisciplinary approach attempts to 

further develop the theoretical framework for VNE design created in study 1  by testing the 

framework  through practice, after which an evaluation was made to guide any refinements. 

This new framework was developed further by infusing John Ruskin's 'Go to Nature' dictum 

and by Edward Relphõs notion of 'placeness' into the work. Finally an experimental game  was 

created in a contemporary games engine. ShadowMoss Island is a practice-based exploration of 

how the VNE design can incorporate elements from environmental psychology, such as 

'placeness', landscape architecture/ planning (i.e. landscape character assessments) and 

biophilic design. This was evaluated in order to assess whether the produced VNE was 

enriched by the observational analysis and qualitative reflection based on a field trip to Moel 

Siabod in Wales.  
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Chapter 7: MindFlow  

This chapter arose through the exploration  of study 2 (Chapter 6). MindFlow underpins 

ShadowMoss Island, and is another practice-based experiment, and was created as a pre-

production/design tool and workflow for organising and presenting reference material for 

virtual environ mental design. The proposed tool intents to enable the direct interactive 

visualisation of collated multimedia (audio, images, video, annotations, design and 

decisions) in a much more natural setting of a single visual space, allowing designers/artists 

a single visual point  from which they can draw and influence the design and creation of 

VNEs in order to enable a greater synergy of different aspects to come together through user 

defined relationships. MindFlow aims to solve the problem of designers/artists  having to 

retain mental maps of image repositories structure by creating a single visual non -folder tree 

hierarchy-driven virtual digital space from which they can organise , synthesise and be 

inspired by their contextual research.  A prototype was created in Microsoft Silverlight and 

mock-ups created in Abode Photoshop serve to illustrate the intended design. Mindflow is 

composed of two components: a tool for organising visual and non -visual reference 

material , and a supporting framework for pre -production in the form of written guidance.  

1.6.3 Scenism & Conclusion  

Chapter 8: Scenism 

This chapter unifies the work into a single idea or entity. A range of tools, processes, artefacts 

and extensive recommendations were made in the course of the research and this chapter 

presents a final ôartefactõ which was created as a result of the exploration around landscape 

design, both physical and virtual. This chapter discusses how the disparate elements can be 

brought together to form a unified and coherent construct, one that  communicates the 

research in a more manageable and intuitive manner. The chapter concludes with presenting 

ôScenismõ as the embodiment of the proposed VNE design framework. 

Chapter 9: Discussion & Conclusion s 

This chapter reflects on the entire investigation and summarises the main findings of VNE 

design. A critical analysis and reflection o n the research methods and an outline of the 

limitations of the research is offered. Further questions for future work are  also presented in 

this chapter. The final contributions of the research are then discussed. 
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  How to navigate through the thesis   1.7

The accompanying exegesis to the practice-based research follows a structure that may 

require guidance for the reader. The written materials and practice are interconnected on 

several levels, and are not to be considered as separate elements; they are bound in meaning, 

in flow and in purpose, and as such they will need to be engaged as a coherent body of 

work. The original contribution of the thesis will be contained in the nexus between the 

written text and artefacts . The following are recommendation s on how the work should be 

considered and ôreadõ, and suggests a basic roadmap of  how the work should be digested:  

1. Read Chapter 1: This provide s the context for the investigatio n 

2. Read Chapter 2: This is the ômainõ literature review from which the theory for NVE 

design was derived.  

3. Read Chapter 3: This provides an overview and detail on the chosen methodology, 

its justification and proposed use in the creation of artefacts 

4.  Read Chapter 4: This introduces the Virtual Landscapes study  and sets the context for 

the artefacts (books) 

5. Have a look at the Virtual Landscapes Vol 1-3 books (ebooks) 

6. Look at the Virtual Landscapes external media drive  folders of panoramic images. 

7. Use the PivotViewer Virtual Landscapes tool. 

8. Read Chapter 5: This examines the ShadowMoss Island Game 

9. Play the CryEngine 3: ShadowMoss Island game, and or watch the ShadowMoss Island 

trailer.  

10. Read Chapter 6: This examines the pre-production  (concepting) stage for VNE design 

11. Use the MindFlow prototype and / or watch the MindFlow Deepzoom video 

12. Read Chapter 8: This introduces the culmination of the research 

13. Read Chapter 9: This introduces the final discussion, limitations of the research, 

conclusions, contribution to knowl edge, and a list of recommendations of future 

work.  
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  Digital A rtefact Guide  1.8

The accompanying exegesis has a range of digital work, including outputs and working files 

associated with it. The following lists a description  of the digital media folders suppl ied on 

the external media drive.  

 

Chapter 4-Foundation practice : A  range of foundation practice work . 

Chapter 5-Virtual Landscapes : Digital ebooks & Interactive PivotViewer Application & 

Video 

Chapter 6-Shadowmoss Island : ShadowMoss Island Game & Video Trailers 

Chapter 7-Mind Flow : Mindflow Prototype  

Digital Thesis:  Full Digital copies of the thesis inc luding appendices
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 : Literature Review  Chapter 2

  Introduction  2.1

The research is concerned with both the evolution of games design, the emergence of 

gameworld and gamespace and the resulting shift in the roles of games/level designer as 

other design traditions such as architecture were introduced into the field.  

In order to provide a context for the research I intend to look at the following areas . 

Figure 1 illustrates how these areas relate to each other.  

¶ Games Design- with a focus on Level Design 

¶ Gamespace with a focus on gameworlds 

¶ Architecture with a focus on Landscape Design 

 

Figure 1: Literature Review Domains  

 

Games Design 

(Level Design) 

Architecture  

(Landscape 
Design) 

GameSpace 

(Gameworlds)  
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  Structu ring the review  2.2

The structure of this chapter is as follows: 

Section  Area of Review  Description 

2.3 
Emergence of Video 
Games 

Review of the  history of the medium 

2.4 

 
Technology & Design 

Review and definitions of the rate of technological 
advancement, relationship between games technology and 
design 

2.5 

 
Games Design  

Review and definitions of the emergence of games design as 
a critical aspect of the user experience (gameplay) and games 
development and the shift from scientific (computational) to 
visual-driven (aesthetics) design. A history of games design 
and the role of the game designer is also provided. 

2.6 

 
Gameworlds  

Review and definitions of the concept of gamespace, 
gameworlds and implications for game design including an 
overview of openworld is provided.  
 

2.7 
Gamespace 

 

Review and definitions of the concept of gamespace, 
gameworlds and implications for game design including an 
overview of openworld is provided.  
 

2.8 
Level design 

 

Review of level design is offered, including the emergence of 
the level design role, a discussion on defining what level 
design is and an indication of the evolution of the role. 
 

2.9 
Importance of 
Architecture 

Discusses the importance of architecture in video games and 
Virtual Worlds and the current and future use of architecture 
in video games 

2.10 
Architecture and Games 
Design Theory 

Discusses the use of architecture in the context of games 
design 

2.11 
Contemporary Games 
Design & Architecture    

Reviews contemporary approaches to games design that are 
derived from an architectural perspective 

2.12 
Architecture and Games 
Design Practice: The 
Witness 

Reviews the design process for a contemporary game using 
an architecture informed approach , The Witness 

2.13 The Future Early indicators of future trend in games design 

2.14 Identifying the Gap  A summary of the gaps in the knowledgespace  
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  Emergence of Computer & Video Games  2.3

2.3.1 Introduction  

Computer & v ideo games today have become, one of the most revolutionary forms of 

contemporary entertainment, whether it is ma ss-market explosion of bland sequels or the 

hyperreal crash physics of racing games such as the hyperreal media culture surrounding 

virtual figures such as Tomb Raiderõs Lara Croft, the nature of video games has placed them 

in a unique position.  

Computer & v ideo games are an enigma; embodying both the characteristics of post-

modern media culture video games are often sold on the premise of ground breaking visuals 

(i.e. emphasis on style at the expense of substance and content), based on premises that exist 

outside history and time (i.e. confusions over time and space) but also demonstrate unique 

characteristics such allowing consumers to have unique experiences within a set product. 

2.3.2 Background  

As of 2015, Britain is a world leader in computer and video game s production; the global 

games market is estimated to be worth over £80 billion by 2018, with the UK games market 

contributing £2.48 billion in 2015, and was ranked as the sixth largest in the world (Newzoo, 

2015). The UK game market also consisted of just under 2000 video game companies 

employing ~10, 000 game developers (Mateos & Bakhshi, 2014), making it by far the largest 

software employment field in Eur ope. The UK computer and vide o games industry already 

exceeded cinema box office takings as well as spending on the rental of DVDs and video in 

2009 (Chatfield, 2009). 

Contemporary (2015) computer & v ideo games are more complex than ever. The 

average game now utilizes several thousand assets drawn from a wide variety of art forms, 

original orchestral musi cal scores, rich environmental and character art drawn from 

traditional drawings, paintings and sculptures, and recently even dance (in the form of 

mime) have been incorporated into video games via motion capture for realistic human 

animation. One of the video game genres, the RPG (Role Playing Game) now increasingly 

uses detailed narrative scripts developed by specialized writers. Added to all this is the 
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unique interactive elements that ties together these forms into a potentially new one.  

However despite  the rapid growth of digital games, they are still not truly understood nor 

recognised by society. As Salen & Zimmerman (2004, p.20) argued that òThe culture at large 

does not yet see games as a noble, or even particularly useful, endeavour. Games are one of the most 

ancient forms of designed human interactivity, yet from a design perspective, we still don't really 

know what games areó.  

2.3.3 Section Summary: Emergence of Games 

¶ The medium of games is only ~ thirty years old and has only just emerged in 

comparison to more established media forms (i.e. film) so it can be argued that it is still 

in the black and white era. 

¶ The language, grammar, tools and process in games development are still emerging as it 

is in the embryonic era as a medium (Salen & Zimmerman, 2004; Schell 2009). 

¶ Video games are primarily a practice-driven, entertainment -focused field, that only in 

the last decade has contributed to shared knowledge emerging through  either academic 

studies or shared professional practice (Salen & Zimmerman, 2004). 

¶ There is a significant number and range of games if viewed as artefacts, however there is 

limited understanding of both the impact of these artefacts (Salen & Zimmerman, 2004). 

  Technology & Design   2.4

Video game technology has largely developed incremental advancements based on 

ôgenerationsõ of consoles from the early Magnavox Odessy in 1976 marking Generation 1 to 

the first home consoles systems in the third generation (e.g. Nintendoõs NES, Sega Master 

System), and the fifth generation which marked a signif icant expansion of games 

technologies, game genres and mass market appeal (e.g. Sonyõs first PlayStation console 

emerged during this era) to the modern day eighth generation in 2015 (e.g. Microsoftõs Xbox 

One, Sony PS4).  

Sonyõs PlayStation as a technology exemplifies the advancements in capability of game 

technology over the console generations. Figure 3 illustrates an analysis of its hardware from 

the first (PS1) and the last (PS4) consoles reveals a significant advancement in its core 
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hardware technology . Figure 2 demonstrates the rapid advancement of Sonyõs PlayStation 

hardware architecture.  

 

Figure 2: Sony PS1 to PS4, CPU/GPU/System & Video RAM Comparison.  

Computer software has also seen an almost equivalent increase in complexity, capability 

and sophistication despite its relatively short lifespan. Figure 3 illustrates the visual changes 

in games software from a graphical  perspective in only two decades. The evolution of th e 

main player character from the game Wolfenstein is shown in 1992 and in 2014. From 

32x32bit pixel resolution with 256 colours to full 3D models with a variety of individual 

2,000 pixel texture maps just for the characterõs head, coupled with shadow maps, realistic 

hair and lighting to name a few of the graphic technologies. The evolution of games 

software in only two decades is clearly apparent (Orland, 2013). 
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Figure 3: Wolfenstein player character comparison: 1992 Vs 2014 (Source: Gamesradar, 2016) 

If we consider video games purely as a construct then digital computer and video games can 

be considered to be a product of two components: technology and design. 

¶ Technology (consisting Hardware/Software technologies)  

¶ Design: Games Design 

Games technology can be broken down into two key areas:  

Hardware : Digital hardware technologies have grown exponentially over the last few 

decades, from the early home computers to the emergence of arcade systems that made the 

shift from entertainme nt venues to home use - the revolution of the home game 

entertainment systems. 

Software: Software technologies have also rapidly evolved over the last several 

decades, in line with hardware advancements. Originally game specific ôenginesõ were 

developed for each game title, making the transition to  becoming middleware solutions. 

Hideo Kojima, former designer at Konami Interactive, (creator of the Metal Gear Solid series 

of games, which has spanned over three decades) is one of the worldõs most celebrated and 

acclaimed game designers, in his keynote speech at the Game Developers Conference in 

2009, he discussed the design philosophy driving the design of the Metal Gear Solid (MGS 

part of the MGS series of games that is synonymous with his name, and the stealth genre 

within video games. Kojima elaborates on his perspective of the relationship between games 
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technology (hardware and software) and games design. Kojima (2009) discusses the 

advancement of the early MGS games were in line with the technological advancements, as 

the technology grew (this was mainly in the forms of hardware developments such as the 

MSX to the MSX2 or Sonyõs PlayStation 1, 2 and 3 platforms) the design grew, with the 

design hurdle being represented by what Kojima refers to ôbarrier/wall of impossibilityõ. 

However there came a point where the technological advancement ceased (i.e. no new 

platform change) but he was tasked with a ômission impossibleõ utilising the same hardware 

to create a new experience/game. Kojimaõs innovative solution was to design around the 

problem using games design to overcome the ôwall of impossibilityõ. 

This approach continued until the development of MGS3 on the PS2, where due to the 

long life cycle of the platform, Kojima was forced to innovate again, this time c hoosing to 

focus on both the software and the design of the new game in order to create a new deeper 

and more immersive experience. Kojimaõs response was to create his own 3D games engine 

(software) in order to make the shift from a closed to an openworld environment (a theme 

followed again in his recent MGS game in 2015 (which will be discussed later in the 

chapter), this ultimately helped Kojima evolve his design significantly.  

 Figure 4 illustrates Kojimaõs design philosophy and uses the metaphor of climbing a 

wall to illustrate his argument; the ôfoundationõ is the gameõs hardware, with the software 

technologies (i.e. games engines) as the second layer (represented as the box), which would 

get you closer to jumping over the wall  of impossibility, but the final step of games design 

(represented by a ladder) is what is required to finally overcome the challenge.  

Kojima also notes two distinct types of games design: Designer-Driven games design and 

Technology-based games design: 

¶ Designer -driven Games Design : Kojima states this is/was his philosophy until 

recently, where given the foundation of hardware, designers would innovate in 

order to solve the gap. 

¶ Technology -based games design: Kojima argues is a recent trend in western games 

design that relies on games software to bridge the gap between the foundation that 

games hardware provides and the final layer of games design used to solve the 

design problem. 
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Figure 4: Kojimaõs Hierarchy of Technology & Games Design (Source: GDC 2009) 

Kojima summarises his argument that in ômaking the impossible possibleõ in game production 

in order to confront barriers of impossibility developers must use a structured combination 

of hardware design, software capability and desi gner-driven game design.  

Adams (2009, pp.33-34) also discusses the different influences on games design and 

specifically lists:   

¶ Art -driven : Adams states art-driven games are rare and exist to show off someoneõs 

artwork and aesthetic sensibilities 

¶ Market -driven: These are games where developers have chosen to develop for a 

certain market and design is focused on increasing sales. 

¶ Designer -driven: Here the games designer retains creative control of the game and 

the production is tightly controlled and dire cted by the game designer. Adams has a 

somewhat negative view of a designer-driven approach as it ignored play -testing or 

other external input.  

¶ Technology -driven : These are games created to sell or promote a particular piece of 

software technology, often a games engine. Adams (2009) cites Crytek, developers of 

the Cryengine and Crysis game series. These games were created to demonstrate a 

particular new feature or range of features in a new piece of software and to 

convince other developers to use the software technology (as middleware) in the 

development of their games. Console manufacturers also use technology-driven 
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games to promote a new platform on launch. The problem with technology -driven 

games is that gameplay and creating an enjoyable experience are often secondary to 

demonstrating the functionality of the software.  

Kojimaõs (2009) model of the relationship between technology, software and design is 

an original conceptualisation of three forces: hardware, software and design that are driving 

games development, and one that places design at the forefront of innovation and evolution 

of games as a medium. Salen & Zimmerman (2004, p.1) also reinforce this perspective that 

design is at the forefront of the different elements that constitute the elements of modern 

video games and they state ópowered by the big bang of computer technology, game design has 

become a very big deal and the source of some provocative questions about the future of art and 

entertainmentó. It would therefore be a reasonable position to hold that reviewing the 

progression of both technology and games design and their contemporary state and 

importance may give us insight into future directions games development may take, as well 

as any current deficiency or need.  

The aim of this research is to focus on design, specifically games design as opposed to 

software or hardware technologies, although in some instances it may be appropriate to 

analyse software/hardware technologies driving or used within games design, the focus 

will remain on ga mes design methodologies, both current and indications of future trends.  

Given the importance of games design in determining the user experience, The 

following section provides an insight into the elements of games design; the diverse role of 

the game designer as stated the aim of the thesis is to offer new insight and knowledge into 

the area of games design, In addition critical term inology  such as gameplay, immersion will 

be defined and discussed as they form a critical foundation of the discussion and ar guments 

that follow later in the literature review  and subsequent chapters. 

2.4.1 Section Summary: Games as a construct 

¶ Games can be described as a combination of the result of two main components: 

technology (hardware/software) and design (Kojima, 2005).  

¶ Technology is no longer a significant barrier in limiting user experience (which is 

achieved through design). 
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¶ New technologies such as VR and AR are impacting and require potentially new design 

paradigms especially considering the use and impact of space.  

  Games Design 2.5

2.5.1 Defining Games &  Design  

Games design both in and outside the games industry remains the most enigmatic of all 

game development disciplines. Many still refer to the ôblack artõ of game design, a mystical 

discipline that is more art than science. However contemporary usage of ôgames designõ, a 

term with many meanings often refers to ôdigital games designõ - a relatively new 

phenomenon. In order to attempt a definition of games design, we will take a step back and 

look at a wider definition of design by Salen & Zimmerman w ho state òDesign is the process 

by which a designer creates a context to be encountered by a participant, from which meaning 

emergesó (2004, p.41). 

However, it is only recently that the field of games design has emerged as a discipline, 

as Salen & Zimmerman (2004, p.1) state òFor hundreds of years, the field of game design has 

drifted along under the radar of culture, producing timeless masterpieces and masterful time-wasters 

without drawing  much attention to itself without, in fact, behaving like a ôfieldõ at alló. This is 

arguably due to the emergence and rapid rise of digital games and their global impact on 

society and culture. 

A review of the literature on games design reveals the following definitions from 

established game practitioners/theorists:  

òThe focus of a game designer is designing game play, conceiving and designing rules and 

structures that result in an experience for playersó (Salen & Zimmerman, 2004, p.2) 

òIn games, the designer is the person who often conceives the original ideas, puts them on paper 

to present to others (in the form of a design document or rough demonstration) and supervises 

the transition from design to a working video gameó and òGame design is primarily about 

creating and interconnecting all the elements that make up a game - the mechanics - and 

creating an appealing world in which to house themó (Byrne, 2005, p.2) 
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òThe [game] designerõs role is the same: create the ideas and rules that comprise a gameó. 

Rogers (2014, p.14) 

òGame design is primarily an artistic process, but it is also a technical process. The game 

designer pursues grand artistic goals even as she grinds through mountains of codeó. 

(Crawford, 1983, p.45) 

òAnyone who makes decisions about how the game should be is a game designer. Designer is a 

role, not a personó (Schell, 2009, p.xxv) 

òGame design is what determines the form of the gameplayó (Rouse, 2001, p.xviii). 

From the definitions we can see key elements of games design begin to emerge, namely: 

gameplay, experience, games design as multidisciplinary technical and artistic process. Therefore to 

summarise, we can define games design as:  

A technical and artistic process in which systems and rules are designed in order to 

serve the function of gameplay. 

2.5.2 History of Games Design  

Modern games development has strong foundations in computer science; early games were 

the result of a lone programmerõs efforts, level designers and game artist roles did not exist, 

design was often a secondary consideration and art and music were even less developed 

and extremely limited due to technological limitations. Bleszinski (2000, p.1) states that 

òProgrammers were the ôone stop shopõ of game creation; they were the ones responsible for designing, 

producing, and finishing productsó, which is echoed by Byrne (2005, p.9) who explains that òIn 

the heyday of the video arcade in the 1980s, many games were designed, programmed, and decorated 

by a single person.ó This was possible since the complexity of games was such that this was a 

manageable task by a single individual, however the rapid evolution of computer and video 

games would rapidly see this practice change. 

The works of practitioners/theorists Andrew Rollings, Ernest Adams, Chris Crawford 

and others in the early 1990õs advanced the programming centric games development to one 

that was far more focused on graphics (aesthetics). Whilst the work of the earlier pioneers in 

game design theory òadvanced the field from purely computational to an aesthetic practiceó as 

Totten (2014, p.3) states, it also positioned games/level design to mainly practice/aesthetic 
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considerations, which I will argue later was perhaps detrimental to evolving games design 

closer to its true potential.  

Katie Salen and Eric Zimmerman, both core members of Gamelab (a development 

company), in addition to extensively writing and practising in the field of games design 

discuss the emergence and need for games design theory in their book Rules of Play - Game 

Design Fundamentals (2004) commenting on both range of game design methodologies and 

their grounding. They state (p.1) that òMore recently, within the field itself there has emerged a 

Babel of competing methodologiesé few of them have attempted to ground their insights in a general 

theoretical systemó. So why do games, considered by some to be nothing more than 

entertainment requires a theoretical framework? As Salen & Zimmerman argue despite the 

rapid evolution of games technologies ògames have remained creatively stunted.ó (ibid , p.1) and 

the reality of modern games development  is sadly lim ited to intellectually stunted, childish 

or adolescent games. One can argue that this due to the education and training of early 

game developers, many of whom learned ôon the jobõ as opposed to studying games design 

in a formal manner, however this is changing due to acceptance  and proliferation of games 

design as a subject of study within education, particularly higher education  over the last 

decade. 

Salen & Zimmerman perspective on games design theory is also echoed by Schell (2009, 

p.xxv) who states òat present, there is no unified theory of game design, no simple formula that 

shows us how to make good gamesó illustrating a startling revelation: a critical aspect of 

gameplay i.e. what the user experiences, which is created through games design is not 

dri ven by an established body of knowledge and as Salen & Zimmerman (2004, p.1) state 

until recently designers interested in games design theory would  be òforced to stitch together a 

set of perspectives from sociology, anthropology, psychology, and mathematics, each of which brought 

its blindman's view of the elephant, and none of which considered games as a creative domainó. A 

possible explanation is that the bricolage approach was required until sufficient discourse  

and critical analysis took place in the fi eld of games design theory leading to the 

development of theories around games design.  

Schell (2009, p.xxv) in her book The Art of Games Design: A Book of Lenses paints a 

wonderfully rich picture drawing similarities between modern games design and the ea rly 

days of alchemy (which ultimately led to modern chemistry), and how the emergence of a 

pivotal figure, Mendeleev and his periodic table transformed the subject, before which 
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despite using òincomplete, sometimes incorrect, and often semi-mysticaló rules early alchemists 

were able to still accomplish things analogous to ancient alchemy òGame designers await their 

Mendeleev. At this point we have no periodic table. We have our own patchwork of principles and 

rules, which, less than perfect, allows us to get the job done.ó Schellõs analogy is fantastical and 

although some (such as Yang, 2005) have argued against a grand monolithic theory of games 

design, given the field of digital games de sign is only a few decades old, with time it is 

logical to assume that this ôperiodic tableõ of the elements of games design will emerge as the 

medium of computer & video games, matures and develops, and the existing patchwork of 

principles develops into an established and agreed upon body of knowledge.  

Salen & Zimmerman (2004, p.2)  also comment on the nature of games design as body 

of theory stating  òébecause of its status as an emerging discipline, game design hasn't yet 

crystallized as a field of inquiryó it is not unreasonable position to hold that the field of game 

design will eventually, given more time to evolve and develop, will become ôcrystalizedõ 

and unified through perhaps the work of a noted individual or when the wider field of 

games design theorists becomes more established and reaches a critical point (one can argue 

the underlying studies in the  field of game design theory is only no more than 30 years old 

and as such still in its embryonic stages) a consensus of what game design is will eventually 

emerge. 

2.5.3 The Role of the Games Designer 

Byrne (2005) and Salen & Zimmerman (2004) point to the reality of a modern game 

development: the role of defining games design is difficult given the collection of competing 

methodologies that all rely on various definitions of what games design is. In addition, the 

roles within  games development, including game designer have never been clearly defined 

in comparison to other design disciplines. Figure 5 illustrates the three closely linked aspects 

of modern games design: systems, level and art. Within each discipline there are myriad of 

sub-disciplines and depending on the particular task (i.e. environment design) one is able to 

see why perhaps positioning games design to one core discipline is problematic given the 

fragmentation and diversification of th e role. 
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Figure 5: Domain of Games Design  (Source creative.luiss.it ) 

If we take one particular role (e.g. environment design) we can see that it sits within Level 

design, Game Design and Game Art areas, so an environment designer would require skills 

and abilities specific to those core areas. Salen & Zimmerman (2004, p.2) illustrate the 

various roles a game designer might play as òA game designer is a particular kind of designer, 

much like a graphic designer, industrial designer, or architect. A game designer is not necessarily a 

programmer, visual designer, or project manager, although sometimes he or she can also play these 

roles in the creation of a gameó. However, they  go on to state the games designer core focus 

and responsibility  (ibid, p.2) òéis designing game play, conceiving and designing rules and 

structures that result in an experience for playersó.  

Given the nature of the embryonic nature of the medium and the lack of consensus on 

what constitutes ôgames designõ, another perspective is to analyse the role of games designer 

and the requirements/expected duties. Creative Skillset, a UK based, government supported 

skills body state1 they act as a òUK-wide strategic skills body that works with employers, 

individuals, trade associations, unions, learning and training providers, Government and its public 

agencies and other key organisations to ensure that the UK's Creative Industries have continued 

access now, and in the future, to the skills and talent they requireó. Within their jobs roles they 

specify the requirements, role and responsibilities of a designer which are described2 as: 

                                                      

1 http://creativeskillset.org/about_us/what_we_do  
2 http://creativeskillset.org/job_roles/331_game_designer  2 http://creativeskillset.org/job_roles/331_game_designer  
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¶ Devise  what a game consists of and how it plays.  

¶ Plan and define  all the elements of a game: its setting; structure; rules; story flow; 

characters; the objects, props, vehicles, and devices available to the characters; 

interface design; and modes of play.  

¶ Communicate  this to the rest of the development team who create the art assets and 

computer code that allow the game to be played. 

This description matches closely the variety of interpretations of the roles of a game 

designer found during the review. Although some discreet variances do occur, generally the 

core aspect of any games designer (as defined above) is to develop systems and rules which 

are designed in order to serve the function of gameplay i.e. a designers ultimate role is to plan, 

devise and embed the often magical and mystical element of gameplay, which will be discussed 

next. 

2.5.4 Gameplay : Play and the Magic Circle  

Games as a broader social construct/concept are a much older and established fundamental 

and ancient aspect of human civilisation; from the early 5,000 year old carved painted stones 

found in Turkey to contemporary digital computer games, games have been an integral part 

of all human culture.  

The review has already attempted to discuss and define the concept of games as a 

construct of design and technology, however a second critical term that requires definition is 

play. Adopting a historical perspective on the notion of play would broaden the review to such 

an extent that it would become unwieldy and could very easily lose a sustained flow of 

arguments, so to maintain flow and coherence a contemporary perspective will be used as a 

starting point. Contemporary studies on play ar e often cited to have begun with Johan 

Huizinga work and in particular his concept of the ômagic circleõ. The magic circle was a 

notion introduced by Dutch anthropologist Johan Huizinga in 1954, later adapted by a variety 

of game theorists such as Salen and Zimmerman, Jesper Juul and Ernest Adams, and since its 

reintroduction into modern study of (digital) play it has been widely discussed and accepted 

in game studies and game design research as a foundation for the importance of games.  
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Huizinga (1955, p.10) states: 

òAll play moves and has its being within a play-ground marked off beforehand either materially 

or ideally, deliberately or as a matter of course. Just as there is no formal difference between play 

and ritual, so the 'consecrated spot' cannot be formally distinguished from the play-ground. The 

arena, the card-table, the magic circle, the temple, the stage, the screen, the tennis court, the 

court of justice, etc. are all in form and function play-grounds, i.e. forbidden spots, isolated, 

hedged round, hallowed, within which special rules obtain. All are temporary worlds within the 

ordinary world, dedicated to the performance of an act apartó. 

In his book Homo Ludens (1938) Huizinga argues that play is a meaningful and critical 

activity, and that pl ay occurs within the bounds of a magical circle (Huizinga in this instance 

was referring to a physical space). Outside the circle everyday life, individuals would be 

faced with responsibility, fear, constant questioning, however on ôenteringõ the magical and 

transformative space of the circle, where another reality with a new set of rules, awaits the 

player. Huizinga introduced the concept of a ôplayspaceõ and one that was separated by a 

boundary from everyday life, where life was suspended on entering a ne w reality in order to 

be transformed and to take new meaning back into the real world, One can clearly see why 

many game theorists (especially those focusing on the aspects of play - who refer to 

themselves as ôludologistsõ) have used Huizingaõs metaphor as a grounding in order to define 

and discuss the concept of play within games. 

Two decades later, French sociologist Roger Callois, in his influential book ôMan, Play & 

Gamesõ (1961) argues and discusses the sociology of play and games and is arguably the first 

major study on the topic since Huizingaõs Homo Ludens. Calloisõ work critically builds on 

Huizingaõs early ideas of play (and in fact starts the book with reflection on Huizingaõs 

work) arguing the defining of play is at best a difficult task given t he range and depth, and 

variety of the forms it can take. Callois argues that there are six core elements of play: 

1. It is free; there is no obligation to engage in it 

2. It is separate; Occupying its own predefined time and space which is defined and 

fixed beforehand. 

3. It is uncertain; the outcome cannot be predetermined 

4. It is unproductive; neither good, wealth or anything else is created, players are 

returned to their original state after the game  

5. It is governed by a set of rules that may suspend ordinary laws:   
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6. It is make-believe; players are aware of another second free reality, opposed to real 

life. 

Callois then argues that games can be sorted into four unique categories (or rubrics as 

he refers to them): Agon, Alea, Mimicry and Linx, admitting that these ôrubricsõ òdo not cover 

the entire universe of playó (Salen & Zimmerman, 2006, p.130) but rather his terms are 

representative of four quadrants, with each rubric acting as a governing principle.  

Callois places these rubrics on a spectrum that ranges from ludus (play that has 

structured rules and activities) to paidia (activities that are spontaneous and unstructured). 

Calloisõ early work is critical if one considers the historical roots of gameplay, and arguably, 

despite analysing gameplay from a sociological perspective, provided many game theorists 

a foundation on which to argue and build new definitions.  

Contemporary usage of the world gameplay, similar to many terms within game 

development is still contested with no agreed upon definition. As Rolling & Adam s (2003, 

p.155) argue there is still òéno universally accepted definition of gameplay. Gameplay is an 

important, if nebulous, conceptó. They continue the discussion on gameplay citing the most 

common of all responses in attempting to define gameplay are often self-reverential and that 

(ibid, p.155) òdescribing gameplay without using self-reference is similar to trying to explain the 

concept of red without reference to colour. It is difficult to conceive, but not impossibleó. Based on 

Sid Meierõs (a long established games industry veteran) original deception of games as a 

ôseries of interesting choicesõ they proceed to define gameplay as òone or more causally linked 

series of challenges in a simulated environmentó (ibid, p.155).   

This contrasts with Rouseõs (2001, p. xviii) definition which he considers not to include 

elements such as the environments, which are common to other forms of media, but focuses 

around a critical and unique concept of interactivity, stating òA gameõs gameplay is the degree 

and nature of the interactivity that the game includesó. 

One of the difficulties that many game theorists, developers and gamers have in 

arriving at a universally accepted term is because gameplay is an intangible concept; it is an 

emergent and ethereal quality of an experience that a player may feel when playing a game 

and this aspect is not something located within a particular function (i.e. controls, interface) 

or within specific assets (i.e. character mode, audio, etc.) but floats across and within all 
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elements of a game. It is also a quality that is not inherently quantifiable and identical game 

experiences may result in vastly different levels of gameplay to different users.  

Ermi & Mäyrä (2005) definition reflects the ensemble nature of gameplay as they state 

gameplay is an óexperience can be defined as an ensemble made up of the playerõs sensations, 

thoughts, feelings, actions and meaning-making in a gameplay settingó. The ethereal nature of 

gameplay is discussed by Rolling & Adams who refer to gameplay lacki ng of a singular 

entry -point (2003, p.155) òGameplay is so difficult to define because there is no single entity that we 

can point to and say, ôThere! That's the gameplayõ. Gameplay is the result of a large number of 

contributing elements.ó 

Arguably one of  the key aspects of gameplay is immersion, which will be discussed in 

the next section. 

2.5.5 Immersion  

So given gameplay is a critical experience that players can measure which many use to 

position and rank games against each other (i.e. òyou should play the other game it has much better 

gameplayó) and a quality developers/reviewers often seek and use to define the inherent 

value/quality of a game, can gameplay be quantified or broken down further into other 

attributes? Rolling & Adams (2003, p.155) by using borrowed medical terminology argue that 

one must use a deductive approach in identifying gameplay, or the lack of which òcan be 

deduced by examining a particular game for indications and contraindications of these elements.ó 

However this is not a shared belief across players and researchers; an observation and 

experience that many gamers share is that an inherent experience of gameplay manifests as a 

deep connection with a game i.e. a player becomes completely engrossed into the 

gameworld, often losing track o f time and/or the external reality as they become immersed in 

it. Murray in her ground -breaking book on interactive narratives ôHamlet on the Holodeckõ 

(1998) interestingly defines immersion as òéa metaphorical term derived from the physical 

experience of being submerged in water. We seek the same feeling from a psychologically immersive 

experience that we do from a plunge in the ocean or swimming pool: the sensation of being 

surrounded by a completely other reality, as different as water is from air, that takes over all of our 

attention, our whole perceptual apparatusò(p.98). The term immersion is recognised by many 
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gamers as a key aspect of gameplay and game researchers such as Ermi & Mäyrä (2005) have 

also argued that immersion is one of the key components of the gameplay experience. 

Immersion, is in many ways, similar to the concept of gameplay; it is a term used 

extensively when players, developers, theorists and researchers discuss the concept of 

games and the hallmark of gameplay; it is rarely defined and is interpreted differen tly 

dependant on the context. Many theorists have attempted to investigate immersion in games 

(Jennett et al, 2008; Cairns & Cheng, 2005) with varying success, all noting the difficulty in 

arriving at a firm definition of what co nstitutes immersion.  

Brown & Cairns (2004) work on immersion is perhaps the earliest studies on immersion 

in games within game studies and argues that immersion occurs on three different levels. 

Ranging from the first ôlighterõ level of immersion engagement, where a player must invest 

time, attention and effort in order to pass the first threshold. The second level of immersion 

engrossment is when a playerõs emotions are directly affected by the game, to finally to the 

deepest level of total immersion, where players feel a sense of ôpresenceõ. Brown & Cairns 

model of immersion is useful, as a grounded investigation it has a firm foundation (i.e. 

derived from actual player experiences). 

As the power of game technologies grew so did the trend towards realistic  game 

graphics (Low, 2001) driven by the notion that increased realism would deepen immersion. 

Within games design theory and practice there are strong indications that inconsistency in a 

gameõs realism can negatively impact on immersion, so in order to achieve a more 

immersive experience one must create a consistent and therefore more believable world for 

the player to inhabit. Boron (2007, p.31) discusses the commonly held assumption on the 

relationship between greater realism resulting in greater immersi on and that it òéstill holds 

trueémany games have and are still advancing in this direction. As processing power improves, a 

digital gameõs graphical output will increase, and the result will be an improved simulation of reality 

in whatever genre the game belongs, be it fantasy, sport, driving simulation or so onó. 

However achieving believability (though realism) is not an easy task and many 

developers focus on aesthetic realism rather than functional or scientific realism, which is 

due to the increased capability of games technologies and the ease at which games can be 

sold/marketed based on graphical quality. As Byrne (2005, p.4) states òOn a visual front, level 

designers use the same art of illusion to create spaces that feel much bigger than they really areó and 
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until simulation can replicate the level of immersion in reality designers will rely on visual 

illusion to òcreate believable and enjoyable game spacesó (ibid, p.4). 

Games design includes roles/tasks concerned with a plethora of sub-areas, mechanics, 

gameplay, narrative, etc. however one critical function of all these is to establish the ômagic 

circleõ as Davidson et al. (2007, p.56) state òGame designers donõt simply tell stories; they design 

worlds and sculpt spacesó, and (Walz, 2010 p.12) states òégame design is thus not just about the 

ôRules of Playõ anymore, but also about the ôRules of Placeõ.  The review so far has indicated that 

one important aspect of game design is creating environments, gamespace and places as a 

critical consideration for  the modern games designer, this introduces us to the increasingly 

important aspect of modern games design: the creation of gameworld and gamespace which 

will be discussed below. 

The issues around game immersion have also stimulated a large amount of theorisation 

and debate. Ermi  and Mäyrä  (2005) attempted to analyse the components of immersion (i.e. 

challenge, sensory. imaginative) in ôFundamental Components of The Gameplay Experience: 

Analysing Immersionõ.  However the ôspaceõ element only formed a small component of the 

framework, which essentially tries to develop a conceptual framework of immersion by 

reductionism. Although he proposed the space element is only a minor part of the 

immersive experience, the framework is useful in attempting to separate t he many layers 

that make up game immersion. Brown & Cairnsõ (2004) work in immersion simplifies the 

elements into engagement, engrossment and total immersion. What is interesting is their 

methodology in using grounded theory to capture emergent themes and identify concepts 

which could be developed into a theory, rather than the traditional scientific process which 

is the reverse (a theory that is tested by data). The final model created from three levels of 

immersion offer a more practical framework for ômeasuringõ immersion.  

Cairns & Cheng (2004) in their paper ôBehaviour, Realism and Immersion in Gamesõ  take 

an interesting view in analysing immersion since they argue inconsistencies do not break 

immersion once it has been achieved. They òfound that poor coherence could be a barrier to 

immersion, once immersion has been achieved coherence is not necessaryó. Their results were 

gathered through an experiment (created in the Unreal engine) however a potential flaw in 

the experiment was the element they chose two variables, aesthetics as well as the physics of 

the world)  and the statement that inconsistencies do not break immersion once immersion 
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has been achieved which I find problematic  since the required level of immersion, needed to 

achieved to break free from inconsistency, would be a difficult level to test.  

One of the methods in which immersion can be achieved is through the creation of a 

coherent systems and spaces in which the player resides,  i.e. the gameworld, itõs 

components and the growing scale and complexity of  these worlds, and the resulting impact 

on game designers will be discussed in the following section to reinforce later discussion 

and arguments that follow in the literature review and subsequent chapters.  

2.5.6 Section Summary: Emergence of Games Design 

¶ Games design has emerged as a critical aspect in defining a userõs experience of a game, 

through phenomena of gameplay (Adams, 2009; Schell 2009; Crawford, 2003) 

¶ Games design overlaps with other elements of games development such as environment 

art (Yang, 2015). 

¶ Games design can be broken down into smaller discreet areas of design such as 

level/environment narrative etc.  (Byrne, 2005). 

¶ Games design is still being explored and defined as a discipline - it is still considered to 

be the last unsolved ôblack artõ in games production (Salen & Zimmerman, 2004). 

¶ Games design is now the last step in creating user experience or meeting the potential of 

the medium (Kojima, 2009). 

¶ Games design moved from computational -centric (1970õs) to graphics-centric (90õs) 

position and it is moving away into something elseéand that something else could 

include spatial design (Totten, 2014; Aarseth, 2007). Especially problematic in games 

design teaching materials in environment design; all about game art (Yang, 2005). 

¶ Games design is focused on immersion; one aspect of games design is world design 

which includes level design which in turn is about the environments/landscapes and 

game spaces. 

¶ Contemporary game designers are not fully able to satisfy the increasing demands 

required by modern games as they are too diverse, broad and require specialist 

knowledge.  

¶ One of the key aspects of gameplay is immersion, and designers rely on visual illusion to 

create believable game spaces. 
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  Gameworld  2.6

2.6.1 Gameworld Dimensions  

Game designers are responsible for more than the creation and implementation of systems, 

rules and mechanics within a game, they are also responsible for how the game feels and 

how the player experiences it, which is experienced through gameplay but delivered via a 

variety of forms i.e. the characters, the sound, the narrative); all the constituent elements of a 

game create an imaginary space, a ômagic circleõ, that the player enters and becomes 

immersed in. These imaginary or representational worlds can be described as the 

ôgameworldõ and can have a relationship to reality either representational (i.e. realistic 

simulation) or abstracted (i.e. purely fictional). Sweetser (2008) argues that gameworld is 

composed of two elements: the environment (the virtual space) and the game objects 

(entities that exist within the environment). Rolling & Adams (2003) attempted to analyse 

the concept of gameworld, which was later expanded upon by Adams himself in his revised 

edition of ôFundamentals of Games Designõ (2009). 

Adams (2009) argues that the gameworld has two functions. One function is to act as a 

commercial tool or a hook to draw in players as it provides a context for a potential player to 

understand what the game may entail, as game mechanics maybe too abstract to explain 

with out a setting. The second function òis simply to entertain in its own right: to offer the player 

a place to explore and an environment to interact withó (ibid, p.85). Adams primary and 

secondary functions appear to be well founded; providing players with a n established 

context for game mechanics is a recognised game developer strategy i.e. utilising a well-

known IP to provide a context for abstract game mechanic. 

This concept of a gameworld however goes beyond the assets/elements that a game is 

made from; i t can transcend the sum of its parts and become something far bigger. Adams 

discusses these various dimensions of a gameworld: 

1. Temporal: This dimension refers to the passage in time within the game and ideally 

should be experienced in more than a visual manner i.e. in game characters going to 

sleep and shutting virtual shops.  

2. Emotional:  This dimension concerns not only the in -game simulated emotions of the 

player, but also the emotions the designer intends to evoke in the player. 
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3. Ethical: The games internal ethical system; these are partially derived from the real 

world and can help create a more believable game. 

4. Physical Dimension: The majority, if not all games use a simulated physical space; 

Adams argues that this is even applicable to game genres that would appear to be 

problematic such as the text adventure which use the concept of ôroomsõ to guide the 

player through the imagined gamespace. This dimension, he argues has a significant 

impact on the final gameplay and it comprised of three sub -elements: 

o Spatial Dimensionality:  A range of spatial types, 2D, 2.5D, 3D and 4D are 

discussed and illustrated, interestingly Adams discusses the concept of 4D 

spatiality; a 3D space that can vary over time and offer different gameplay 

experience, citing the Legacy of Kain games as an exemplar of 4D spatial 

gameplay. He also argues that the choice of spatial representation (2D, 2.5D or 

3D) must be chosen to serve gameplay/entrainment purposes. 

o Scale: Refers to absolute and relative sizes of objects, if they conform to real 

world objects then distortion should be minimal unless the game is purely 

abstract. Distortion may also be used to enhance the game experience. 

o Boundaries: The digital nature of a gameworld means that due to resource 

limitations that the world will e ventually have an edge, which if not properly 

designed can break immersion; this can be solved with replicating natural 

boundaries (i.e. sea around an island) in order to restrict the player and maintain 

immersion.  

5. Environmental: This relates to the world appearance and the atmosphere of the 

game, whereas the spatial dimension defines the properties of the gamespace, the 

Environmental dimension defines what is actually in the space and consists of two 

important aspects: the cultural and physical. Cultural r efers to the in-game beliefs, 

values and attitudes of the virtual populace and includes the games 

backstory/narrative.  

Adams (2009, p.97) argues that the physical surrounding is largely an aesthetic 

consideration:  òitõs most helpful to be an artist or to work closely with oneó and that designers 

should not neglect the natural world as qualities of the real environment such as weather, 

climate patterns, flora and fauna all help to build a distinctive virtual environment. He 

spends time detailing the aspects of the real world that when replicated all help to create a 
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ôcoherent worldõ, as the tone and the mood of the game is set by the physical surrounding, 

he then goes on to explain that sources of inspiration should be as wide as possible citing 

examples from across art and architecture, history, anthropology and literature.  

What Adams is essentially referring to when he discusses the physical and environment 

dimensions of the gameworld is environment design. If we follow Adamsõ assertion that the 

environment  design has a significant impact on gameplay as only one element, the design of 

this environment is of sufficient complexity to warrant its own role and game practice/theory 

literature would be extensive, and in fact is what occurred as games development grew in 

complexity and scale and a new genre, the ôopenworldõ game, appeared, which will be 

discussed in the next section in order to demonstrate the changing role of the game/level 

designer and the emergence of game ôarchitectsõ 

2.6.2 Openworld Games 

Openworld g ames are phenomena that have recently come to the forefront of modern games 

and are the result from both an increase in capability of games technologies coupled with 

playersõ demand of larger gamespaces in addition to more freedom in these spaces. As 

discussed before gamespaces evolved from early text space to basic 2D to scrolling 2D to 

pseudo 3D to full 3D spaces. During the early emergence of 3D gamespace, spatial 

boundaries (i.e. restricting player movement to certain sections within the space) were oft en 

present and used to restrict the player due to technical limitations (memory resources) and 

design constraints (lack of content required to fill space due to the cost of creating it).  

However ôopenworldõ does not simply relate to unrestricted movement in 3D space and 

some have argued earlier 2D games, for instance Nintendoõs critically acclaimed Zelda: A link 

to the Past (1991) demonstrates the ôrequirementsõ that are often attached to classify a game 

as openworld. 

Liz England, a senior game designer, in her presentation at GDC 2015 ôTransitioning From 

Linear to Open World Design with Sunset Overdriveõ, illustrates the differences between linear 

and openworld  (Figure 6). England argues that in a linear structure, events, locations 

progress in a linear fashion (represented by the nodes labelled A, B, C, etc.) players can only 

access or visit these spaces (levels/locations) in a sequential and fixed order (i.e. A to B to C 

to D). This is opposed to an openworld system where players are free to visit any ôspaceõ in 
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any order they choose e.g. starting from any location (A) users are able to access any of the 

other gamespaces (e.g. B. C. D. E) in a nonlinear fashion. Bethesdaõs Elder Scrolls games (e.g. 

Daggerfall, Morrowind, Oblivion)  exemplified the openworld genre. England also notes that 

for the production of Sunset Overdrive, the following shift occurred to design for the 

openworld gameplay:  

¶ Game designer role whitebox spaces, prototype gameplay, define visuals (with an 

artist), add layers (FX, audio etc.) bug-fix and polish  

¶ ôWorld builderõ role: Whitebox spaces, adds traversal layer i.e. designing critical path 

and flow, connecting spaces in the gameworld together, split area into ôblocksõ, 

hands-off these block spaces to specialists (i.e. combat, mission etc.) 

 

 

Figure 6: Linear Vs Open World (Source: GDC Presentation, England, 2015)  

England emphasises spatiality and movement as key considerations for the new role of a 

ôworldbuilderõ (as opposed to a designer) in these new openworld designs.  

The proliferation of openworld games has also been matched by the rapidly expanded 

size of these open worlds; contemporary games have seen these openworld spaces increased 

exponentially over the last 15 years. Figure 7 illustrates the expansion of these spaces in 

several popular openworld games from 2001 to 2010, with Grand Theft Auto 3 (2001) having a 

total world size of 3sq miles to Just Cause 2 (2010) at over 400sq miles (Mandal, 2014). This 

increase in size is also met with an increase in ôagencyõ (meaningful interaction) as players 

were able to interact with the environments in a variety of new ways. Table 1  lists several 
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popular games and the respective size of their gameworlds in square miles/kilometres, the 

huge expanses of modern gameworld spaces. 

Table 1: Comparison of Game world Sizes  

 

 A review of the Game Developers Conference (GDC) keynote speeches and seminar 

presentations over the last several years reveals that openworld has increasingly become a 

noted topic for all development disciplines ranging from art, design and production. This is 

in addition to news/review sites (i.e. Wired, Gamespot, IGN, Gamasutra) covering the 

emergence of growing trend of openworld games.  

If we adopt a games developer perspective in order to focus on the current state of 

actual openworld development and design, two particular presentations a re of importance 

to this study.  The first came from the games engine developer Epic (creator of the Unreal 

engine) titled ôCreating the Open World Kite Real Time Demo in Unreal Engine 4 (Unreal Engine, 

2015) and the second one from Nate Fox, a senior developer from Sucker Punch titled  

ôBuilding an Open-World Game without an Armyõ (2010) which illustrates current design and 

technology trends. 

 

Game Size of gameworld 

World of Warcraft ς before Burning Crusade 80 sq miles/207 sq km 

Operation Flashpoint: Dragon Rising 135 sq miles/350 sq km 

Star Wars Galaxies 200 sq miles/518 sq km 

Burnout Paradise 200 sq miles/518 sq km 

True Crime: Streets of LA 240 sq miles/622 sq km 

Just Cause 2 400 sq miles/1,036 sq km 

!ǎƘŜǊƻƴΩǎ /ŀƭƭ 500 sq miles/1,295 sq km 

Test Drive Unlimited 618 sq miles/1,600 sq km 

Fuel 5,560 sq miles/14,440 sq km 

Guild Wars Nightfall 15,000 sq miles/38,850 sq km 
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Figure 7: Comparison of Progression of Openworld games  (Source Hexapolis.com 2014) 

Epicõs keynote (Unreal, 2015) illustrates contemporary natural openworld games produ ction. 

What is immediately obvious is the technical complexity and capability of modern games 

engines. The demo (created in Unreal 4) demonstrates amongst several things, dynamic 

global illumination, procedural vegetation, AI driven fauna, advanced high re solution large -

scale terrain and texturing. It is evident that  the technology is able to deliver incredible 

photorealistic openworld environments, any legacy issues of technology acting as a 

constraint/barrier to delivering a rich experience appear to hav e been largely passed. One 

criticism is that Epicõs demonstration is grounded in the aesthetic (i.e. how the world looks) 

and technical (how it works) as a foundation; this is not surprising as Epic business role is as 

a middleware vendor (i.e. selling the  Unreal engine to other developers) and not as a games 

developer, however no mention of the design of these spaces from a gameplay or 

architectural perspective is offered. 

In reviewing contemporary commercial games development, an analysis of several of 

the biggest commercial successes of 2015 (e.g. Konamiõs Metal gear Solid 5, Bethesdaõs Fallout 

4, Techlandõs Dying Light, Bungieõs Destiny, Ubisoftõs Assassins Creed: Victory, Rocksteady 

Studioõs Batman Arkahm Knight, Avalanche Studioõs Just Cause 3, CD Projectõs The Witcher 3, 
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Ubisoftõs FarCry 3)  in addition to several high profile games of 2016 (Nintendoõs Zelda Wii 

U, Tom Clancyõs The Division) reveal they all feature openworld as a key gameplay aspect, 

with the majority again using the representations (e ither real or fictional) of the natural 

environment in the gameworld setting.  

Developing ôOpenworldõ games given the complexity noted above and sheer size of the 

virtual environments does however present a significant challenge for game development 

studios, especially ôAAAõ development. Nate Fox, a developer from Sucker Punch studioõs 

discussed some of the openworld design considerations in his keynote presentation at GDC 

in 2010 (Fox, 2010). He mentioned the several key user expectations in openworld games 

namely: 

1. Giant Game World: Fox argues that players expect large open worlds, with the 

ability to traverse without restriction, however there are two possible pitfalls for 

developers to consider: openworld games are expensive to build, but they require 

spaces that need to be exciting, failure to provide this will make the gameworld 

appear to be òblandó and òanaemicó. 

2. Areas for Discovery: Here Fox argues that the expectations of an openworld game 

are a strange contradiction; players are given an openworld from the onset but 

expect closed areas of the game, they are able to discover through exploration, failing 

to provide this creates superficial games. 

3. Diverse Visuals: Finally Fox argues that openworld games need to feature different 

places for the player to visit and whilst replicating real -life environments is to be 

avoided (only referencing city architecture) as they are homogenous, failing to do 

this results in an environment that can feel repetitive.  

It is interesting to note that the from origins to mode m day of openworld games (e.g. 

Sucker Punch/Epicõs GDC demonstration; all of the games featured in Figure 8 and over 50% 

of the games features in Table 1, feature natural landscapes and/or natural architecture either 

as the dominant gameworld setting or as a significant game area/locale within the game. 

Despite the emergence, increasing trend and success of openworld games (many of them 

featuring natural environments), there appears to be little practical or theoretical discourse or 

guidance offered from a design perspective as the majority appears to be art-driven.  

Given the rapid expansion of technologies in delivering these ever expanding 

gameworlds into openworlds, the demand for larger and more complex environments, which 
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are comprised of ever growing ôlevelsõ, the role of game designer was required to  be 

fragmented again. From the single lone programmer to the emergence of a game designer, 

another area and role emerged; the level designer. As Byrne (2005, p.10) states òébecause of 

the explosive increase in complexity and in expectations of modern interactive entertainment, itõs not 

uncommon to find production teams of 30, 50, or even more than 100 developers working for years to 

complete a single title. In such an environment, work is divided up into very narrow specializations, 

and more often than not one of these specializations iséthe level designeró. Bleszinski (2000, p.1) 

notes that gaming will head in a variety of new directions and the head of the vanguard of 

the revolution will be level designers  noting the importance of the role in games development 

since they òare quickly becoming some of the most important members of a development teamó.  

However the singular role of ôlevel designerõ has already disappeared given the rapid 

expansion of the complexity of games, both which correlate as Bleszinski (2000, p.1) states 

òThere is a direct correlation between the detail that a technology is capable of and the amount of 

ownership that one designer has over a particular level. With Mooreõs law holding true (processor 

speed doubles every eighteen months) and 3D accelerators constantly raising the bar the detail that 

game engines are capable of is staggering. It is simply impossible for one driven person to build the 

necessary amount of detail into level locations in the allocated timeó. He also notes an interesting 

term for these new level designers, and that given the ever changing pace of technology and 

the emergence of picturesque 3D environments the need for "digital architects" has appeared.  

Huizingaõs Magic Circle can be regarded as a playspace, and within the area of digital games 

this is been referred to as ôgamespace,õ. The history of gamespace focusing on a select few 

critical theorists  will be discussed below; in addition  a core aspect of gamespace ôspatialityõ 

and its significance will be argued  highlighting the importance of space and its relationship 

games design  

 Game Space 2.7

2.7.1 Defining Gamespace  

In order to discuss and analyse the importance and emergence of the gamespace we should 

review how it i s both defined and perceived. A review of the relevant literature revealed the 

following definitions:  
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òA gameõs particular spatial frameworkó (Tadsen, 2015, para.1)  

òPlaygrounds that exist only on the screens of computer monitors and televisionsó (Salen & 

Zimmerman, 2003, p16)  

òVirtual environments in which actual events occur: areas are explored, discoveries are made and 

gaming literacy is increasedó (Tadsen, 2015, para.5) 

òIs an environmental context for the active creation of meaningó (Tadsen, 2015, para.5) 

òThe defining element in computer games is spatialityó (Aarseth, 2007, p.44) 

òSpaces that both embody gameplay and facilitate the playerõs journey through it, allowing him or 

her to better experience the gameõs mechanicsó (Totten, 2014, p XXIV) 

2.7.2 Histo ry of Gamespace Theory  

In order to analyse how the concept of ôgamespaceõ has emerged the review will adopt an 

historical perspective and review key texts that attempt to define the concept of gamespace. 

Jenkins & Squireõs work (2002) focuses on the idea of game as contested spaces. They argue 

that rather than viewing games from the traditional perspectives (as narrative, cinematic or 

participatory narratives), they should be viewed as spatial art and as such should be 

grounded in landscape art, architectur e, gardening and park design. They postulate on the 

nature of games as narrative òIf games tell stories, they do so by organizing spatial featuresó (p.1). 

This notion of spatial art and alignment to areas such as amusement park design laid  the 

foundation f or what later becomes a key aspect of gamespace i.e. environmental storytelling 

which Jenkins (2007) and Worch & Smith (2010) explore in depth. 

Jenkins & Squireõs paper develops an argument for considering games as contested 

spaces, citing how early games (such as Pac-Man to first person shooters) used the idea of 

contested space as gameplay: this was not a secondary design consideration but in fact the 

games were built around it. They support their arguments with strong cases studies and 

critically recogni sed exemplars of games design and go further and draw on notions from 

environmental psychology suggesting that ògame designers design spaces or objects for their 

games which offer players certain affordances" (2002, p.2) again demonstrating the expertise that 

both authors have into the field, psychology and games design becomes a developed area of 

discourse many years later. The paper discusses one of the key aspects of gamespace namely 
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spatial exploration, and how influential designers such as Shigeru Miya moto (the designer of 

Super Mario) would chart his virtual gamespace in physical (blueprint) form in order to 

ôplayõ the gamespace. The authors argue that one of the functions of gamespace is to guide 

players through the world carefully balancing the desig nerõs intention of leading the player 

against the playerõs own wish to explore and not be contained and or controlled.  

Interestingly they also note the work of Brenda Laurel and the Secret Paths in the Forest 

(1997) game, highlighting the use of a virtual  natural environment to allow female gamers 

òpromising possibilities for contemplation rather than masteryó (ibid, p.8). Jenkins (2006) expands 

upon Laurelõs intentions behind creating the game in his book ôThe Wow Climax: Tracing the 

Emotional Impact of Popular Cultureõ, in the chapter on gendered playspace he notes òLaurel 

initially sought to design a ômagic gardenõ, a series of ôromanticized natural environmentsõ responsive 

to ôgirlsõ highly touted nurturing desires, their fondness for animalsó (2006,p.203). He followed up 

by analysing British game designer, Peter Moleneuxõs work, and his childhood inspiration in 

creating games such as Black & White in which we see the impact of a playerõs choice which 

òhave clearly defined consequences which are made manifest on the physical environment, much as the 

Romantic artists used landscapes to express allegorical or moral visionsó (Jenkins & Squire 2002, p.7). 

Jenkins & Squire also argue that as technology advances so does the potential for 

creating new more complex spaces and the exploration of photorealistic imagery and 

realism, citing the work of Warren Spector and the game design in Deus Ex (Eidos Interactive, 

2000) that in well -designed game environments (what he refers to as possibility spaces) 

amongst other factors, space should be is designed to have multiple routes of entry and exit 

in order to embed a sense of presence into the game. 

Jenkins & Squire then move onto considering the aesthetic influences in gamespaces 

ranging from expressionism to romanticism  and postulate that òas game designers dig deeper 

into these artistic traditions, they may develop more emotionally evocative and meaningful spacesó 

(2002, p.7). Jenkins & Squire make an important observation about the origins of many game 

designers and their visually grounded philosophy since òmany game designers are recruited 

from art schoolsó (2002, p.7). 

Jenkins & Squireõs early work on gamespaces in this paper is truly revolutionary; the 

criticality of notions such as gamespace and spatiality as a defining concept is made clear, a 

concept which is picked up several years later by noted game theorist Aarseth (2007) and 
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other noted game theorists but here Jenkins & Squireõs perspective of viewing games as 

spatial art (as opposed to devices for narrative or play) and that they should be grounded as 

such on architecture/landscape art is presented as a powerful and original perspective one 

that over the last decade has continued to grow and appears to be increasingly important in 

modern design. This perspective is what also grounds this research study, and one that is 

further explored and developed . 

Wolf (2002) presents a typology of computer gamespaces and is one of the earliest 

studies that attempts to classify the different spatial representations/configura tions found in 

games. These categories at the time were well-reconciled with the range of games available, 

however given the expansion of gamespace, Wolfõs typology does not cover the range of 

gamespace genres that exists nowadays, nevertheless it is still a useful foundation for 

perhaps looking at early gamespace typologies (Table 2). 

Table 2: Wolfõs (2002) Typology of Gamespaces 

One screen, contained. 

One screen, contained, with wraparound. 

Scrolling on one axis. 

Scrolling on two axes. 

Adjacent spaces displayed one at a time. 

Layers of independently moving planes (multiple scrolling backgrounds). 

Spaces allowing z-axis movement into and out of the frame. 

Multiple, nonadjacent spaces displayed on-screen simultaneously. 

Interactive three-dimensional environments. 

wŜǇǊŜǎŜƴǘŜŘ ƻǊ άƳŀǇǇŜŘέ ǎǇŀŎŜǎΦ 

 

 ôRules of play: Games Design Fundamentalsõ (2004) was a ground-breaking collaboration 

between Eric Zimmerman and Katie Salen, both game theorists and game practitioners. The 

notion of gamespace is not discussed as a main theme but is addressed under ôGames as 

Narrative Playõ (chapter 26). In discussing the impact of spatiality on narrative they state òthe 

organization of spatial features in a game is critical to the design of a game's narrative space of 

possibilityó (ibid, p.14). 
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Salen & Zimmerman do not consider gamespace to be a recent phenomenon since they 

mention that games have existed in the real-world spaces, the electronic revolution merely 

introduced new gamespaces.  The authors echo Adamsõ (2009) perspective on the impact of 

spatiality, within the study they discuss space in the abstract/metaphorical sense but later 

discuss gamespace in the literal sense. Interestingly they move from discussing the space of 

possibility (citing acclaimed games designer Warren Spectorõs ôpossibility spacesõ) into 

narrative place, one of the first works on game theory that notes (although as a passing 

reference) the relationship of space and play in the context of digital  games. 

Espen Aarseth, a noted ludologist, discusses the concept of spatiality and the relation to 

real space in his essay ôAllegories of Space: The Question of Spatiality in Computer Gamesõ (2007). 

Aarsethõs opening line òThe defining element in computer games is spatialityó( p.44), lays down his 

position on the importance of space in video games, which he refers to as spatial practice and 

proposes that òboth representations of space (given their formal systems of relations) and 

representational spaces (given their symbolic imagery with a primarily aesthetic purpose)ó (p.44). 

Aerseth suggests that games can be classified on their implementation or representation of 

space; this is not an unusual position to take, however Aarseth believes that òGames celebrate 

and explore spatial representation as a central motif and raison dõ°tre.ó (ibid,p.44) more than time, 

more than events, actions or goals and more than characterisation, and that innovation is 

taking place in spatial representation, since nothing òmuch has changed over the last two decades.ó 

Aarseth then discusses space, and here Aarseth provides an insight into why he is 

considered one of the most cited and respected contemporary game theorists. Aarseth, in 

discussing the concepts of space and place, cites the work of philosopher Anita Leirfall, and 

the criticisms she makes of cyberspace theorists who confuse notion of space and place. 

Aarseth states òa place is always a limitation of, or in, space. Place can never exist independently of 

its spatial originó. (ibid, p.44). His consideration of space and place reduces a ôplaceõ to a sub-

element of ôspaceõ and is somewhat a reversal of a traditional architectural notion of ôplaceõ 

being, such as Edward Relphõs (1976) theory of place and placelessness. Aarsethõs theorizing 

appears to be first within games literature to discuss this critical aspect of place and space, 

and whilst he does not develop it further (in perhaps developing principles guiding games 

design and practice) it is still a notable early occurrence in the subject of gamespace. 

Aarseth uses the works of two philosophers, Henri Lefebvre and Anita Leirfall to 

ground his notions of space, place and spatiality. By using the two different spatial 
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philosophies he attempts to reconcile and unite them into  a useful frame of reference; his 

essay can be viewed as more of a philosophical discussion on the concept of gamespace, 

rather than a developing/proposing guiding principles or a typology/taxonomy of 

gamespaces similar to Wolf (2002) or Boron (2007). 

Aarseth analysis is also fairly limited as he refers to only two actual games, Myth and 

Myst in order to illustrate his theory, the games in question are now over two decades old, 

given the pace at which the medium has progressed (as of 2015) the diversification of spatial 

representation in games has evolved significantly (i.e. immersive virtual reality technologies 

such as the Occulus Rift is one particular example) introducing new experiences for players 

and with this, new design problems.  

Aarseth finally argues that òcomputer-generated landscapes makes them quite different from 

real space, and controlled in ways that are not inherent to the original physical objects they are meant 

to represent. This makes them allegorical: they are figurative comments on the ultimate impossibility 

of representing real spaceó (ibid, p.46). He also states ògameworld design must defer to gameplay 

designó (ibid, p.47) clearly signposting his belief that the gameworld (including the 

gamespace) is there to serve the function of gameplay. 

Aarseth ultimately suggests that games are allegories of space as òthey pretend to portray 

space in ever more realistic ways but rely on their deviation from reality in order to make the illusion 

playableó (ibid, p.47). 

Boron (2007), in his essay ôA Short History of Digital Gamespaceõ) presents a typology of 

computer gamespaces. He lists 15 separate categories, from an historical perspective the 

work is grounded and focused on  particular game exemplars and the discussion within 

each gamespace is limited to  describing the representation of space within the game; there 

is very little discussion or expansion of his ideas. Boron (2007, p.31) comments on the 

relationship between immersion and realism: òThe assumption that greater realism equals 

greater immersion still holds true, and many games have and are still advancing in this direction. As 

processing power improves, a digital gameõs graphical output will increase, and the result will be an 

improved simulation of reality in whatever genre the game belongs, be it fantasy, sport, driving 

simulation or so onó. 

Stephen Walz (2010, p.124) interestingly notes the difference between environments 

found in games and other media in that ògames create sustainable environments that go beyond 
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the realm of film and televisionó. The work focuses on notions of space and spatiality, and 

suggests an analysis framework for investigating gamespace. Walz uses his framework to 

critically discuss ôplaygroundsõ and maps out the dimensions of conceptual gamespace from 

a game research perspective by  reviewing major research advances in the field of game 

studies and game design, as well as architecture and urban planning. These dimensions are: 

locative, representational, programmatic, dramaturgical, typological, perspectivistic, qualitative, 

form-functional, and form-emotive (ibid, p.117). 

In reviewing types of playspace (nature) Walz states òplayer plays against himself and 

against natureõs architectureó (ibid, p.165). He illustrates a key point in regards to the 

relationship betw een natural landscape architecture and gameplay: that the environment 

itself functions as an opponent. Walz concludes by relating the gamespace dimensions to the 

playspace dimensions (player, modality, kinesis, enjoyment, context and culture).  His 

analysis and discourse on gamespace are incredibility detailed, his methodology is clear, his 

arguments and notions are grounded on both strong theoretical foundations and his review 

of the relevant areas of study are in-depth. 

If  we are to review  the most recent work  on architecture, gamepspace and landscape, 

Phillip  Penix-Tadsenõs (a specialist in contemporary  Latin  American  cultural  studies) 

forthcoming  book titled  ôCultural Code: Video Games and Latin Americaõ (2016) is the most 

published  work  on the subject and discusses landscape and gamespace in the context of 

Latin  American  game design. Penix-Tadsen argues that gamespace is not an easy concept to 

define in an absolute manner due to the òbroad range of spatial frameworks that have been used 

over the history of the mediumó (2015, para.2). These have include text adventures, early 2D 

fixed planes, pseudo 3D, full 3D open world and now VR and AR environments. In his 

analysis he uses video game artefacts to illustrate the theoretical concepts of how gamespace 

functions in video games. Penix-Tadsen, similar to Wolf (2002) and Boron (2007) presents a 

taxonomy of what he refers to as òprototypical spatial frameworks of video gamesó as each of 

these types òhave unique implications for the gameplay experienceó (2015, para.26). This 

typology/taxonomy of gamespaces is similar to previous work undertaken by Wolf (2002), 

Boron (2007) and Crawford (1983) but is substantiality more narrow.  

These include: 

1. 2D Planes: A game that employs a flat space (i.e. x, y coordinates)  
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2. Mi niature worlds : Interestingly Penix -Tadsen includes the control of several 

characters rather than a single one in this classification; the game may be two 

dimensional or use an  isometric perspective 

3. Platformers : A game where players progress over platforms and experience is 

derived via repetitive manoeuvres.  

4. 3D Environments : A game where players are able to move freely or where spatial 

exploration is constrained in some manner in exploring and interacting with a 

world. He argues that 3D environments are now the dominant spatial framework 

for modern mass market games and include openworld (sandbox) games.  

Penix-Tadsen argues that players ôinhabitõ gamespaces and in doing so build cognitive 

maps, as they progress through exploration, build experience and convert the complex 

cognitive map into an ôinhabited spaceõ. He goes on to further discuss interesting 

relationships between game events and the concept to eventual space and ultimately how 

gamespace is òan environmental context for the active creation of meaningó (2015, para.5). He 

concludes his analysis by stating that spatial frameworks have a òprofound effect on a video 

gameõs potential for creating a meaningful experience for the playeró (2015, para.28) and that each 

gamespace has its own peculiarities that have implications on a gameõs ability to entertain, 

challenge or emotionally impact the player. He cites numerous games within his analysis 

however they are culturally linked to Latin America. Whilst this does not preclude his work 

being applicable to gamespaces, the wider cultural context may have an impact and as such 

needs to be considered. 

As discussed above gamespaces are complex experienced spaces and as such game theorists 

have argued external principles of spatial experience (buildings, architect ure, landscapes, 

landscape design) should be applied and are a far more appropriate perspective from which 

to design these spaces from. The traditional role of game designers and/or level designers I 

would argue are now not able to fully satisfy the demand s required by modern gamespaces 

as they are diversifying, and increasingly using current paradigms of games design will 

struggle to meet the new capability and demand. Given the evolution of gamespace and the 

early indicators we are entering a new era (emergence of VR and AR gamespaces), the 

demand and the capability of modern games technology to deliver new possible 

experiences, but can external disciplines be grafted or embedded to develop new paradigms 

of design to meet the ever growing demand?  
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In order  to investigate this, the review will first look into the role and importance of 

level design, providing a brief history demonstrating how the role is changing to meet 

expectations and demands of the growing medium  and then examine the divergence and 

diver sification of contemporary games design theory and practice, further highlighting the 

growing importance of the role of architecture within level design.  

2.7.3 Section Summary: Gameworlds & Games pace  

¶ Game space has evolved significantly over the last 30 years from simple limited 2D fixed 

size space to massive 3D spaces to completely immersive virtual reality spaces (Wolf, 

2002; Boron, 2007) 

¶ Technology has changed the nature of gamespaces faster than games design is able to 

effectively use this new freedom and new challenges and potential as itõs more closely 

aligned with natural world.  

¶ Gamespace creation is currently more the domain of artists and not designers (Jenkins & 

Squire, 2002). 

o Game spaces are experienced spaces and as such principles of spatial experience 

(building, architecture, landscapes, landscape design) can be applied and are 

appropriate (Jenkins & Squire, 2002) 

o Game spaces have implications for other design elements beyond an artistõs 

capability and visual style; impact can include implications fo r narrative and 

storytelling (Jenkins, 2007, p.56). 

¶ Games are increasingly becoming openworld, massive and complex; this is set to change 

further with the advent of VR and AR technologies (Fox, 2010; England, 2015). 

¶ The openworld games are utilising representations of existing and/or fictional natural 

environments to create new persistent gameworlds.  

¶ Game designers are struggling to  satisfy the demands required by modern gamespaces 

as they are too diverse, complex and are growing on an exponential scale due to lower 

technological constraints.  
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 Level Design  2.8

2.8.1 Defining  Level Design  

In order to expand on the terms and attempt to consider the impact of level design, first we 

need to consider some key definitions of level design:  

òLevel design is the thoughtful execution of gameplay into gamespace for players to dwell inó. 

(Totten, 2014, xxiv) 

òLevel design is the process of constructing the experience that will be offered directly to the 

player, using components provided by the game designeré..Level designers take the game 

designerõs general plans for levels and make them specific and concreteó (Adams, 2009, p.359) 

òEvery game takes place in an environment, and thatõs what level designers must provide - 

putting the ògroundó in playground. A level is really a container for gameplayó (Byrne, 2005, 

p.7) 

òAll a level designer does is arrange the architecture, props, and challenges in a game in ways 

that are fun and interesting - Level design is just game design exercised in detailó (Schell, 2009, 

p.343) 

òLevel design is as much an art as it is a science; it requires artistic skills and know-how as well 

as an extensive technical knowledgeó. (Bleszinski, 2000) 

Ed Byrne is a level designer at Amaze Entertainment, that have produced games such as 

the Harry Potter series and UbiSoft's Splinter Cell; his book ôGame level Designõ (2005) discusses 

the fundamental principles, concepts and definitions of level design for artists and designers 

since òlevel design is currently one of the fastest-growing disciplines in game development. Level 

design has often been discounted as an offshoot of art or design, but the craft of creating game levels has 

many unique challenges, principles, techniques, and rewards all of its ownó. Byrne indicates the 

rapid expansion of games development and fragmented and diversified the roles in games 

production that arose òout of a need for specialization within game production teamsó (p.9). 

The definitions above reveal both a shift in the responsibility from the game designer to 

the level designer as well as the subservient relationship between the overall game designer 

and the role of a level designer whose role is to detail and implement the overarching games 

design. Byrne also points to the critical role that level designers bring to the modern 
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development teams as the player ultimately experience the game through its levels (p.3 ). 

The above definitions reveal key terms that emerge as constituent elements or 

considerations of level design; significantly these are gameplay, gamespace and 

environment/architecture. 

The term ôlevelõ has its foundation in early video games history. Early arcade game used 

the term ôlevelõ to signify a specific section of the game, a slice of the entire game experience 

that would often culminate in a final obstacle or fear to ac complish (such as defeating an 

enemy boss); these missions/stages would enable the developers to both plan incremental 

levels of difficulty and challenge in each of these stages, and for players to keep track of their 

progression and accomplishment, knowing the total number of ôlevelsô in a particular game 

enabled gamers to share an early collective oral scoreboard (i.e. having reached Level 10 out 

of 10 indicated mastery of the game). 

Rogers (2014, p.197) provides definitions for the term ôlevelõ that change depending on 

the context of the word:  

a) Indicates a specific location of environment within the game (i.e. the jungle level in 

Goldeneye) 

b) Used as a counter by a player to indicate progression (i.e. reaching level 20 in Candy 

Crush) 

c) Used to indicate the rank and progression of a player based on experience or game 

score (i.e. reaching level 29 in Destiny) 

However contemporary games have broadened to now cover an extensive range of 

genre, with Stahl (2005) listing eleven main categories, whilst Adams (2009) lists nine and 

Crawford (1983) lists twelve, so any definition should be applicable to the entire range in 

order to be a useful generic definition. So given Byrneõs (2005) definition appears to be most 

easily reconciled with the array of game genres and level structures; he states òAt its most 

basic, a level is simply an environment for gameplayó (p.7). 

Contemporary usage of the term in games development is due to several reasons which 

Byrne (ibid,  p.10) discusses: 

1. Within larger games development, levels all ow the developers to break up the game 

experience into discreet blocks which can be geographically or narratively 

sectioned. 
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2. To allow developers to work in parallel on a game, similar to a film shoot, segments 

of the game (referred to as levels) can be created and worked on out of sequence, 

and then brought together in final build.  

Byrne (ibid,  p.3) also illustrates the core disciplines of level design. Figure 8 illustrates 

his perspective of level design as a funnel, and as a òpoint of convergence for programming, 

cinematography, audio, art, and designó. 

 

Figure 8: Elements of Level Design (Source: Byrne, 2005) 

Byrne (2005, p.4)  also states one of the core areas of work for a level designer is the virtual 

environment within the games, however in order to create these now more extensive and 

bigger environments, level designers òmust have some measure of artistic or architectural senseó. 

However  these must be balanced against the needs of gameplay and is a constant struggle 

that modern level designers face. He also notes that the role of level designer, given future 

trends of games becoming more complex and therefore requiring more content will 

fragment again, given the focus on gameplay since now òmany teams are adding art support 

staff to help shoulder the burden of creating engaging aesthetics and allowing the designers to focus 

on the play experienceó (p. 4). 

As noted previously games design and level design (not to be used interchangeably) are 

still an emerging discipline, embodying a range of different interpretations, which has 

become more complicated since the range of contemporary games development now spans 

between areas. These can be broadly categorised as follows:: 
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¶ AAA : Commercial games development, often made up of several studios working 

internationally on games where development teams can range from 50-400, budgets 

rivalling and in fact in some circumstances surpassing the budgets of Hollywood 

Blockbuster films or even the GDP of some countries (WOW) and with production 

schedules lasting several years. 

¶ Indie : Often non-commercial, experimental, avant-garde ôcasualõ games 

development industry that has significantly smaller budgets/teams sizes 

(thousands to tens of thousands of pounds as opposed to millions).  

¶ Serious: Academic or other organisations appropriating games technologies. 

One study presented to the Game Developers Conference in 2015, an internationally 

renowned annual conference for games developers, attempts to present the dimensions of 

contemporary level design in games as a grounding to indicate possible future trends. 

Robert Yang, an indie game developer, academic and writer, in his GDC 2005 keynote 

presentation ôLevel Design Histories and Futuresõ (2015) proposes that there are four possible 

dimensions of contemporary level design:  

1. Level design as materials, construction and data: Yangõs first dimensions located 

level design as a production term i.e. òLEVEL = a bunch of data (asset) that references a 

bunch of other data (other assets)ó 

2. Level design as profession/industrial process:  Yang attempts to define the term of 

ôLevel designerõ noting that every studio determines their specific version of what 

the role is and should be, and that his definition is òas a role/identity defined mainly by 

the needs of mass industrial (AAA) game productionó. Here Yang illustrates his point in 

the difficulty of defining level design by making a comparison of level design jobs, 

not across developers but within a single AAA developer Crytek from 2001 to 2008 

to 2012, one thing is apparent the role has grown significantly, diversification of role 

into ôtechnical level designõ, a new term and role that has emerged in the games 

industry as a òbridge between level design and other departments that are more technicaló. 

He also notes the term ôlevel designerõ has been fragmented into several smaller 

roles in modern ôAAAõ games development; the traditional role and term is no 

longer sufficient to encapsulate the range of actual job titles in games development: 

tech level designer, level scripter, level builder, level architect, lighting designer, 

combat designer ,encounter designer ,quest designer, content designer, etc. 
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3. Level design as formalist theory of virtual architecture:  Yang proposes there are 

two ways to design:  

¶ The òwrong wayó is designing room-by-room similar to an art -test or a diorama 

i.e. environment art. Here Yang Illustrates his point with reference to a well -

known art test (often referred to as the harbour environment art test) 

¶ The òright wayó to designing is to follow a process of sketching, blocking -out, 

grayboxing, rough -out, and then to iterate. 

4. Level design as politics and community dialog : Here Yang argues that form does 

not follow function but rather form follows worldview given there is always a context 

as Architecture is political citing the controversy around Maya Linõs winning design 

for the American Vietnam memorial and the Reagan administrationõs racist 

response once her identity became known. Yang argues that one should build for 

the publi c in a sustainable manner with community input.  

Yang concludes with his ideas of the three possible future of level design: 

Industrial: mainstream fixed grammar design to drive specialized labour. This is the 

current and main ideology of the AAA games indu stry. Yang uses examples of Valveõs 

Vistaõs and Ubisoft's Rational Game Design, as examples of Monolithic design formalism 

which is dictated by the developers. Yang also proposes that within the Industrial level 

design future, level design will become comp letely production orientated and that hyper 

specialisation (referring to Ubisoftõs Ed Byrne) of level design will occur (amusingly citing 

the fictional level design role of a òjunior rock rotatoró). 

Cyborgmachine: collaboration tool assisted human-procedural hybrid.  Yangõs second 

possible future is where many formalisms (i.e. grammar/tools) of design will exist side by 

side and be utilised depending on demands of the particular type of game. He proposes that 

the human-machine authorship would expand as technology orientated level design would 

be the key driver. 

Local postmodern: process-oriented social practice, heavily conceptual. Yangõs final 

category proposes that level design will become truly democratized, local level design 

becomes the dominant paradigm where top down AAA formalism is no longer the main 

ideology driving level design and that the local player community determines the design 
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grammar in a process orientated design; consultation with the community is key. Yang also 

offers a critique of thi s possible future as òslow, labour-intensive, unpredictableó. 

Yangõs final conclusion is that the traditional notion of level design is dead, since it is no 

longer a large singular monolithic practice, but rather what he refers to is Intersectional level 

design, one that utilises as many design traditions as possible depending on the context, one 

of the design traditions that has appeared to align with the growing demands of level design 

particularly well is Architecture, and the impact and importance will be discussed in the 

following section in order to further support the main arguments of the thesis.  

2.8.2 Section Summary: Level Design  

¶ Level design is a convergence for programming, cinematography, audio, art, and 

design 

¶ The role of Level design is to detail and implement the overarching games design. 

¶ The significant constituent elements of level design are gameplay, gamespace and 

environmental architecture.  

¶ The role of ôlevel designerõ has been fragmented into several smaller roles in modern 

ôAAAõ games development; the traditional role and term is no longer sufficient to 

encapsulate the required range of tasks in games development 

¶ A unified Monolithic level design is unlikely to emerge however Intersectional level 

design, one that utilises as many design tradit ions as possible depending on the 

context is more likely (Yang, 2005). 

  The I mportance of Architecture  2.9

The review so far has looked at the early notions of architecture in games, however the 

critical importance of using architecture both for the discipline  itself and for the games 

industry has not been fully discussed.  

Jon Brouchoud (2013), one of the founders of ArchVirtual a company specialising in VR 

design and technology in his article ôThe Importance of Architecture in Video Games and Virtual 

Worldsõ discusses the current and future use of architecture in video games. Brouchoud has 

grand vision for virtual architecture as something that òmight break free from the bonds of 
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physical and budgetary limitations and become something so much greateró (2013, para.9) and 

argues the benefits of virtual game architecture over physical architecture: 

¶ Virtual game architecture can be dynamic, interactive and respondent to real -time 

inputs and stimuli, only limited by the architectõs imagination.  

¶ Virtual game architecture is far more resilient and ôshareableõ than its physical 

counterparts; traditional architecture is limited by its physical nature i.e. single lone 

instance that it fixed to a single point in time and space, however virtual 

architecture can be shared on mass and entire gameworld, replete with a variety of 

virtual architectures can be stored on a small hard drive that fits on a single palm, 

and whereas a physical building will eventually fail he argues that ò500 years from 

now, thereõs a good chance youõll still be able to play an old copy of Skyrim, but what will be 

left of the physical city artifact that exists today? Theyõll be ruins at bestó (ibid, para.29). 

Brouchoud echoes Aarsethõs (2007) opinion of the power or architecture/space in that it 

is able to tell a story, evoke emotions and impact player experience more than other aspects 

of a game, and without an equivalent approach in its design, gameplay will never reach its 

full potential. However Brouchoud (2013, para.9) is critical of the usage of architecture in 

current games development referring to the use as a òlargely a knee-jerk regurgitation of some of 

the worst habits and vestiges of real world design practice, littered with cliché and after-thought 

design gimmicksó. He posits that perhaps this is due to designers assuming that players either 

do not care or are not able to perceive the subtleties of architectural design, and only in some 

instances there is evidence of careful design òtoward a deeper, more powerful (and meaningful) 

player experienceó (ibid, para.10). 

Brouchoud does however recognise the nature of real world games development, 

recognising the intentions of the designers versus the reality that many often face as it 

progresses through actual production or as he states ògo through the measurableó (ibid, para.14) 

and by the time the game has moved from the initial designerõs concept to a working 

prototype (often referred to as an alpha) it may well have lost its magical essence. Brouchoud 

summarises his beliefs about the power of games and the impact on traditional architecture, 

believing that one day, virtual Architecture will surpass the constraints and boundaries of 

physical architecture as it òholds the potential to evoke an even deeper connection to [Christopher] 

Alexanderõs ôquality without a nameõ; becoming almost transcendentaló (ibid, para.26), and that 
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virtual environments deserve to be recognised as more than a support mechanism, but rather 

a focal point, the raison dõ°tre of a game, in line with Aarsethõs (2007) belief.  

Brouchoud beliefs are echoed by Schell (2009, p.3) who states games designers òéwill 

be designing more than buildings ñ youõll be designing whole cities and worlds. Familiarity with the 

world of architecture, that, understands the relationship between people and spaces, will give you a 

tremendous leg up in creating game worldsó and by Davidson et al.  (2007, p.13) whose views on 

the future of architecture and game design align with Brouchoud in both disciplines feeding 

off each other in a mutually beneficial manner òécreative worlds [architecture and game design] 

could benefit from a mutual exchange: by emulating the complex conceptions of space and design 

possibilities of the former and by using the expertise, interaction, immersion and spatial fun of the 

latter. Game designers and architects can forge the future of ludic space-time as a new form of 

interactive space, and they can do so in both virtual gamespaces and physical, architectural spaces; 

this is the ônext levelõó.  

So given architecture appears to be aligned and useful as a complimentary subject, what 

are the major theories or contemporary usage of architecture in games design theory? This 

will be discussed in the next section.  

 Architecture and Games Design Theory  2.10

The use of architecture in the context of games design was perhaps first communicated by 

Ernest Adams in the long standing and widely recognised game development website 

ôGamasutraõ; which is dedicated to the art and business of making video games. In the article 

ôDesigner's Notebook: The Role of Architecture in Videogamesõ (2002) Adams proposes 

architecture in games has both a primary and secondary function. He states òThe primary 

function of architecture in games is to support the gameplayó (para.7). This is done by defining 

the challenge in the game and the four main ways in which it occurs are:  

1. Constraint:  Architecture sets boundaries that are established to limit the freedom 

(i.e. movement) of the player  

2. Concealment: Architecture can be used to conceal objects or players from the player 

3. Obstacles or tests of skill: Architecture can be used to create physical puzzles that 

can be overcome either by logic or hand-eye coordination; these can come in the 

form of a chasms, cliffs or trapdoors. 
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4. Exploration: Adams states this is different to the third as òexploration challenges the 

player to understand the shape of the space he's moving throughó (ibid, para.12). 

The secondary (highly valuable) function of architecture in games is as Adams states òto 

inform and entertain in its own rightó (ibid, para.20). He then proposes seven ways in which 

this occurs/achieved:  

1. Familiarity: Existing real world locations offer cues to virtual world counterparts 

functions, but these familiar locations should meet player expectations; breaking 

this would amount to ôcheatingõ 

2. Allusion: Referencing real objects or styles, borrowing from the physical world in 

order to  take advantage of pre-existing emotional connections 

3. New worlds: Gameworlds can often be pure fantasy, at the risk of the player losing 

emotional resonance and becoming confused, subtle architectural cues (such as 

naming) can provide additional context.  

4. Surrealism: When connected to gameplay architectural surrealism, it can help 

create a sense of mystery and help establish the context for rules of the gameworld.  

5. Atmosphere: Aesthetic considerations can inform how the player will feel  

6. Comedic effect: Not all game world require the use of serious architecture and can 

be created to evoke emotions aligned to gameplay 

7. Architectural clichés: Similar to familiarity , architectural clichés are in essence the 

ôhyperrealõ; they use stereotypes to set player expectations and the scene quickly. 

Adamsõ does not discuss how the categories for both the primary and secondary 

functions of architecture were derived i.e. observations through personal practice, 

experience of playing game where the phenomena were observed, so given this and the lack 

of appropriate examples of existing games to support his arguments (single instance of 

games were used) it is difficult to say that at  the time this was an accurate representation of 

the usage of Architecture in games, over 14 years later, his notions are difficult to align with 

the reality of current usage of architecture in games. 

Adams (2002) also falls into the common pitfall of only  interpreting ôArchitectureõ as 

habitat (buildings) hence there is no discussion of õlandscapeõ or ônatureõ ôwildernessõ in 

reference to games design, however there are a few instances of the word òlandscapeó. In his 

conclusion, Adams  refers to Architecture òmeaning both landscapes and structuresó (ibid, 

para.29) but then does not discuss landscape architecture in any capacity, which is unusual 
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given that Adams earlier in the article discusses and cites experience of the impact of  

natural spaces and the difficulty in presenting these types of experience in games. He states 

òGames do have a problem portraying outdoor spaces. Because of the limitations of looking at a 

monitor, we can't create sweeping vistas or panoramas that feel like the real thing. If you've ever tried 

to photograph the emptiness of a desert or the Great Plains, you'll know what I meanó (ibid, para.7). 

Adams concludes with noting his belief that architecture is as important as character 

design defining the playerõs visual experience of the game, as it has greater implications for 

providing the player with valuable information i.e. location, future events and in some 

instances informing possible player actions. Adams concludes with remarks about the future 

of games art education (an unusual term since the article is centred around games design 

and not game art) in that artists should óroutinely study Viollet-le-Duc and Vitruvius, Gaudí and 

Gropiusó (ibid, para.29) all seminal figures in traditional Architecture, with a view to 

ultimately maki ng better games. 

So far the review has identified the growing importance of Architecture as a discipline 

that appears to be naturally aligned to the growing demands  level design, given the 

emergence of new roles such as world architect, however given the rapid evolution of games 

design and development the following section reviews contemporary (2015) games design & 

architecture theory and practice in order to demonstrate  the current ôstatus quoõ and identify 

and any potential ôgapsõ in emerging games design theory. 

 Contemporary Games Design & Architecture    2.11

Given the rapid evolution of games as a medium and the emerging discourse around games 

design methodologies and theoretical frameworks in order to continue the analysis of the 

evolution of design with a  view of identifying future trends, we must look at contemporary 

approaches to games design that are derived from an architectural perspective. 

During a review of the literature on architecture and game design Christopher Tottenõs 

work (2014) was identified as the most recent academic/practice study concerning 

Architecture and games design. Totten is a 3D game designer and animation professor who 

studied architecture and authored the book ôAn Architectural Approach to Level Designõ in 

2014. The book originally  started out as Tottenõs thesis for his Master degree in MA in 
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Architecture, which started out as a whim after playing Valveõs Half Life game3. Totten 

followed this up with emails to a senior level designer at Valve (a games development 

company recognised across the world for both its games (e.g. Half Life, Portal) but also its 

digital games distribution network Steam. Chris Chin, a former architect himself, guided 

Totten through the initial idea, which finally led to a book on the subject by Totten. The  book 

is described by the publishers4 as òone of the first books to integrate architectural and spatial 

design theory with the field of level design.. It explores the principles of level design through the 

context and history of architecture, providing information useful to both academics and game 

development professionaló. 

A review of Tottenõs (2014) work revealed the following: 

¶ The work is extensive in providing in -depth analysis and discourse of information 

and guiding principles on architecture and game s design, at close to 400 pages, the 

work represents a contemporary landmark study in the field of architecture and 

games design. 

¶ It is grounded in game design principles of long established and recognised game 

theorists such as Eric Zimmerman, Katie Salen, Andrew Rollings and Ernest Adams 

to name a few.  

¶ History of Architecture: provides grounding for proceeding recommendations, 

principles in relation to games design. This is incredibly useful for novices, especially 

those from a gaming background to be inducted into what can be an overwhelming 

subject to enter. 

¶ Non digital level design techniques: Totten offers advice and practical guidelines 

drawing upon basic architectural techniques  

¶ A variety of level design workflows is discussed, including those from the industry 

(e.g. Nintendo Power magazine)  

¶ The book offers an extensive overview, analysis and ideas on gamespace, both 

physical historic gamespaces such as the labyrinth/maze and emergent spaces. 

Totten also proposes an evolved form of the gamespace with ideas of ôreward spaceõ 

i.e. earning a vista. This is perhaps Tottenõs greatest and most insightful contribution 

                                                      

3http://www.gamasutra.com/view/news/22240/Academic_Outlook_How_Game_Design _Can_Change_
Architecture.php+architecture+degree+in+games&cd=4&hl=en&ct=clnk&gl=in&client=firefox -a 
4 https://www.crcpress.com/An -Architectural -Approach -to-Level-Design/Totten/9781466585416 
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within the study as the arguments he presents are strong, justified and are founded 

on long-established architectural concepts (such as the maze structure). 

¶ Linking of emotions to level design (through survival instincts i.e. prospect and 

refuge). Totten connects level design to immersion and feeling, which many other 

game designers sometimes gloss over. His range of emotions is limited to prim arily 

instinctual rather than the more developed range of emotions and is grounded on 

theories of human motivation (such as Appletonõs Prospect and refuge).  

¶ Sound and music: Totten does not limit his game design methodology to purely 

aesthetic (art) considerations but discusses the enhancement of level design through 

ambient sound and music 

¶ Totten discusses the relationships between storytelling and gamespace: specifically 

environmental storytelling which is a recognised and critical aspect of how the 

environment can serve other aspects of the game and influence gameplay. 

¶ Recognition of environment artõs contribution to forming an emergent game 

narrative ( i.e. creating the mis-en-scene) 

¶ The importance of òWorldbuildingó and the concept of ôpossibility spacesõ (Salen & 

Zimmerman, 2004) 

Tottenõs work presents the most advanced and up to date discussion in applying 

traditional architecture to level design. The work is ground -breaking and truly unique; he is 

one of the first (and only) architects working in the field of games development (as of 2015) 

to have written and developed an extensive discussion and argument on why architectural 

principles can and should be applied to the process of games design. 

However despite the originality of the work, there are crit icisms to be made of the 

approach and grounding of Tottenõs work. Tottenõs guide is not focused at practised-based 

methodologies, although he discusses workflows, the work is primarily aimed at presenting 

guiding principles of games design rather than an exact how to guide. The section on 3D 

workflows (introduction to engines) is merely that; a very basic overview of game enginesõ 

particulars, digital level design tools is reduced down to a couple of pages. What would 

have been useful is a step-by-step guide in applying the theoretical principles to an actual 

games design from concept to completion. There is no real discussion of a full pre-

production to post -production practice -based development cycle, there is no link between 

Tottenõs architectural principles and either AAA or indie development, both of which can 
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have very different productions realties. Although Totten cites examples of actual games 

design across the 2D and 3D genres, there is little discussion on the difference between 

designing for 2D and 3D gamespaces (apart from camera considerations). Virtual and/or 

augmented reality games design is not addressed in any way, either as gamespace or as 

technology. This is somewhat understandable as the technology was only just remerging 

during the time o f publication (2014). 

The work is impenetrable at times, even with a basic understanding of architecture and 

an extensive background in games, in some instances is too abstract to connect to the practice 

of game design. There is little grounding of the wor k from a developerõs or gamerõs 

perspective; it is apparent that Totten, despite his declaration as a gamer is an outsider 

attempting to significantly impact a typically closed industry, using a grounded perspective or 

linking the theoretical concepts to existing games. The range of emotions covered by Totten 

when he addresses ôemotional level designõ is limited to primarily instinctual rather than the 

more developed range of emotions and is grounded on theories of human motivation (such as 

Appletonõs Prospect and refuge). There is little in the way of Tottenõs own feelings and 

experiences about space and architectural design from an artistic perspective. 

There is very little reference to nature, the wilderness or the natural environment in the 

work, Althoug h he clearly uses architecture throughout the book, it is heavily biased toward 

buildings and man -made spaces, ôlandscape architectureõ is not discussed or even referenced 

once in the work. A counter argument would be that the work does reference and provi de 

guiding principles for space as a generic concept that can be applied to natural landscapes, 

however natural/wilderness environments/landscapes are heavily featured both in games 

and as a subject in their own right within architecture and should have be en addressed in at 

the very least a chapter; it is not clear if this was an oversight or due to Tottenõs intent. 

Games are references purely from a design point of view, not grounded in visual form (vast 

majority is diagrammatic) which potentially makes it  difficult for gamers to enter through 

his perspective as an architect. Games and spaces are described in textual form relying on 

the reader to have played or experienced the space being referred to. 

Although the above critique may appear to position Totte nõs work as ground-breaking, 

it would be unfair to state these minor criticisms detract from Tottenõs and the publisherõs 

claim, which as one of the first books that talks extensively and specifically on games design 

and one that positioned architectural p rinciples through the lens of a game designer. 
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Tottenõs work can be considered at the forefront of demonstrating the ever expanding 

domain of games design; it is successfully co-opting traditional disciplines, in this case 

architecture and games design. The book can be considered to be a leading study in the field 

of Architecture and Games design since it: 

¶ Introduces new concepts that are applicable across any type of games design that 

involve space. 

¶ Changes the way that gamespace is considered from a black art to a known 

combination of science and artistry. 

¶ Opens up several interesting and unexplored areas of research 

¶ Presents new methodologies and approaches for games environment design. 

Tottenõs work arguably illustrates  the most developed body of disseminated knowledge in 

the use and application of Architecture in games design. However  one of the criticisms in 

the area of games design is that games design theory often inhabits a space that is separated 

and isolated from games design practise, i.e. games design theorists and game design 

practitioners  often with opposing views and perspectives  failing to develop consensus on 

issues such as the components of gameplay. 

 In order to further strengthen the justification for  the study and to further reinforce an y 

ôgapsõ that have been identified in the review thus far the following section will critically 

analyse the process and development of a contemporary (2016) game (Thekla Inc. The 

Witness) that utilises Architecture as one of the key games design drivers. 

2.11.1 Section Summary: Contemporary games design & Architecture  

¶ Professionals are adapting and using other disciplines in  games design; this will 

increasingly become more important in contemporary  (post 2015) games development. 

¶ Traditional disciplinarians strugg le to enter the industry and practice/space of game 

design as a closed industry it is difficult to penetrate practice due to lack of 

understanding of the medium as well as the concept of gameplay can be difficult to align 

to other disciplines.  

¶ Traditional  discipline principles and framework are now being used within game design 

to increase immersion and deepen player experiences i.e. Character design and 

psychology (Isbister, 2012) and Christopher Totten and architectural games design 
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¶ Architecture is incre asingly being used and recognised as a valid area of knowledge that 

is applicable and can be used to support more immersive and ôdeeperô games design 

¶ Architecture has been linked to games in both theoretical design (Totten, 2014) as well as 

and practical application ( The Witness, 2016). 

¶ Traditional architecture (buildings) is the most common application found in 

contemporary games design. 

¶ There are no major or significant studies  on natural landscape design methods in the 

area of  computer and video games; despite evidence of design process contained in the 

end result i.e. in the form of game artefacts, there is however a recognition this is about 

to change. 

 Architecture and Games Design Practice: The Witness  2.12

2.12.1 Introduction  

In development for over eight years,  The Witness is a 3D puzzle heavily influenced by Cyanõs 

1993 classic Myst. Designed by Jonathan Blow, a designer who won critical acclaim for his 

first game in 2008, Braid, a 2D platform/puzzle game. The Witness was published and 

developed by Thekla Inc in 2016. The Witness is a 3D open world, puzzle-adventure game set 

on a fictional island, which sees the player explore and solve puzzles over 10 regions in 

order to reach the mountain; the ultimate destination and end goal of the game. The game is 

arguably  the only identifiable instance of multi -platform commercial game that utilised 

landscape architects/architecture and games design and where the process and design 

behind the game is open to critique and discourse. There are several ways to analyse The 

Witness as a: 

1. Through Play (ludic analysis)  

2. Through textual analysis  

3. Through triangulation of developer/collaborator/reviewer interviews  

2.12.2 Cross Collaboration  

Blowõs approach in games design consisted of working with two different architecture firms 

with each firm bringing its own particular architectural expertise to the gameõs design: 
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FOURM design (for buildings and such) and David Fletcher Studios for landscape 

architecture. As Van Buren (2015, para 3) stated òArchitects and landscape architects know that a 

building is a mark on the land in a context. No building should be designed without considering the 

landscape it is a part ofó. 

This can be considered to be a remarkably risky and unique step for a games 

development company to take given the cost of bringi ng in these specialist firms in addition 

to the development to experiment in creating a new and untested architecture -driven design 

methodology, as well separating the two distinct areas of architecture: landscape and 

buildings. Deanna Van Buren, one of the founders of the FORUM design studio was one of 

the main architects on The Witness and described the experience as òone of the single most 

creative and exciting experiences of [her] careeró. (para 4). Recognising the pains of cross 

industry collaboration,  she notes that when successful òthe results can generate beauty and 

innovationó (para 2), ultimately defining her experience as ògaming with gravitasó (para 2). 

2.12.3 Barriers to Collaboration  

Van Buren (2015) also provides valuable insight into an architectõs perspective of 

games/games design and development and possible reasons why collaboration had not 

occurred previously. She states that these beliefs held by developers and architects òmay be 

interfering with a collaboration that could both expand the design and development of physical 

architecture and video games as an art formó (para 7), and focusses on the following: 

¶ Perception of Games and Industry:  òArchitects often donõt play games or see how they 

can be of service. Many think itõs all about coding and that we need to have this skill. I also 

think architects may not see the value of the video game industry and its productsó (para 5). 

Van Burenõs sentiment echoes what many still express in established professions: 

they do not play or understand games nor the games industry and the development 

process. She admits that she herself was ignorant of games design and development 

prior to her experience on working on The Witness.  

¶ Perception of Architects: Van Buren reflects on her experience on working with 

game developers and artists and stating that they òthink they do not need architects and 

do not understand their valueó as they are possibly perceived as ôoutsiders as òAfter all, 

they are not trained in the video game industryó (para 6) or they òjust donõt understand 

architecture or landscape designó and this was not surprising ògiven that it is a highly 
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specialized field where people study for up to seven years in college to absorb and develop 

design skillsó (para 6). 

¶ Resource Implications: Blow admitted he  had invested his entire fund from his 

earlier game Braid into the development of The Witness, which according to his latest 

blog5 was over 5 million USD  and that the ò$5million in revenue is not enough to 

recover it yetó6, There is unfortunately no menti on of how much this specialist 

support costed Thelka Inc. but as Van Buren (2015, para 6) stated óAn architectõs 

hourly rate is roughly that of a senior game artistó , given the competitive nature of 

games development and the limited budgets, this would ha ve serious resource 

implications in any games development budget and one that would need 

justification especially considering the ôknownõ value a senior artist would bring to 

any game project. This is further compounded by the perception held by many 

developers that may also perceive designers not being affordable. Blowõs decision to 

utilise two specialist architect companies to explore and implement untested and 

unexplored design methodologies is as of yet still a gamble, if he succeeds then 

perhaps the games industry will become more receptive to his ideas given the lure of 

replicating his commercial success, if he fails then his innovative approach will 

perhaps not be explored in the immediate future by other developers, but will surely 

be labelled as a greater development risk given the precedent of The Witness.  

2.12.4 Design Process 

Blow expressed his intent in using architecture to inform the design of The Witness, again 

focusing on the idea of a ôdesigned spaceõ (Figure 9), as Miller (2011, para.3) reports was the 

òimportance of designing a space that feels beautiful, minimal, and integrated with the goals of 

gameplayó. However given conventional design paradigms this is not an easy balance to find 

as the decision to bring in architectural principles into a game highlighted the natural 

tension presented by each disciplineõs intention and as Miller (ibid, para.5) reported it 

presented an òinteresting dilemma. Bring an authenticity to the game world, but maintain the goals 

of game designó. Here we clearly see Blow referring to the intention of architecture (brining 

authenticity) against the goals of games design which he reported, noting the difference 

                                                      

5 http://the -witness.net/news/2016/02/fun -sales-fakts/  
6 http://th e-witness.net/news/2016/02/fun -sales-fakts/  
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between designers and architects as òa carefully constructed flow of movement, interaction, and 

intention. Architects donõt usually think that wayó (Miller, 2011, para.3). 

 

Figure 9: The Witness Island topographical design/map (Source Gamasutra.com 2016) 

It is interesting to note that despite indications that the a rchitects were involved from the 

very beginning of the design process, van Buren, one of the lead architects clearly indicates 

the architects were involved during the latter production and post -production phases 

(Figure 10), and only towards the every end of the pre -production stage. As Van Buren 

(2015, para.43) stated òFOURM design studio [worked] closely with Fletcher Studio to develop the 

building and landscape together and return to Thekla with various options for consideration and the 

process often began from a prototype created by Jonathan Blow/Thelka, and only in some instances 

would prototypes be based on ideas originating from the two architectural firmsó. The process of 

iterating the design of the environment was driven by  the goals of The Witness: òThereõs 

actually a lot of iteration and back and forth once the architects proposed what the design for a 

building or landscape needed to be. We go back and forth until we figure out what is going to work for 

the gameó (Miller, 2011, para.5). 
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Figure 10: Overview of the Witness Production Process  (Source Gamasutra.com 2016) 

However the use of architecture went beyond aesthetic considerations as Miller (2011, 

para.5) reported: òbeyond giving the game world a more natural appearance, a deeper architectural 

sensibility éalso allowed Thekla to draw closer links between the puzzles and the locationsó 

Van Buren presents 10-point guide/pitfalls for game developers working without an 

architect to consider òéthat could be avoided with some design knowledge and applicationó (2015, 

para.12).  In her discussion of the experience and process used in making The Witness, to 

maintain the focus of the review only those that refer exclusively to building and not 

landscape / natural architecture have been omitted:  

1. Architectural narratives : Argues that designers must consider real-world environments 

in order to deliver richer environments, rather than committing environments to a single 

period in time. Architectural narratives  centre on the concept of embedding history (time 

depth) into virtual game environment in a non -verbal manner. The passage of time is 

used to òcreate the narrative so the environments are a series of adaptively re-used buildings and 

landscapes beginning with prehistoric times to the present day and beyondó (Van Buren, 2015, 

para.13) 

2. Integrating landscape and architecture: In The Witness, the landscape architects helped 

us to understand the way the natural world develops and how to explore and adapt the 
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vari ety of amazing geological formations and bio zones to meet the needs of gameplay 

(Figure 11). 

3. Deploying materials and textures:  Van Buren recommends artists must consider the 

impact that properties of materials (such as texture types) have on the overall design in 

order to make more informed decisions about usage and deployment.  

 

Figure 11: The Witness Island biome design (Source Gamasutra.com 2016) 

4. Scaling, proportion and style: Thatgamecompanyõs critically acclaimed  2012 game, 

Journey, is cited as an example of consistent and coherent architectural design; one that 

demonstrates architecture that is òaccurate, consistent and in proportion to one anotheró but 

at the same time as demonstrating realistic traits also helps create a fantastical world. 

This is achieved by consistency that gives the game a òrefined and holistic look and feeló 

despite the aesthetic being distorted from reality; one is able to deviate from conventions 

of scale and proportion once these basic principles of architectural design are 

understood. 

1. Characters and environment: van Buren theorises that maybe the art style of the 

characters and the òarticulation of the environmentó if better aligned could òimprove 

the clarity and experience of the gameó. 

2. The space in between: Van Buren recommends òa diversity of spatial experiences 

definitely enhances gameplayó (Van Buren, 2015, para.35). 


















































































































































































































































































































































































































































































































































































