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Abstract: 

 

Well-being has been a term defined as an individual’s physical, social, and mental health. To 
research the more specific psychosocial and psychological well-being requirements and needs of users 
in the context of virtual environments a suitable conceptual framework must be adopted. This 
research continues to examine the dyad of hedonia and eudaimonia in the context of virtual 
environments, through the process of a literature review, to determine the value of increased 
emphasis on eudaemonic components in the design process of virtual environments. 

Some research has already been established in this area, with Huta and Waterman (2013) 
creating a three-part framework for classifying hedonia and eudaimonia as research constructs under; 
degree of centrality, category of analysis and level of measurement.i In human computer interaction, 
a positive human factors design framework is incorporated and highlights design under; usability, 
functionality, safety and hedoniaii. However, notably a eudemonic component in the design 
framework in not present. Katie Seaborn has included this issue in her paper “Eudaimonia and Hedonia 
in the Design and Evaluation of a Cooperative Game for Psychosocial Well-Being” and this literature 
review aims to build on this argument.   

The eudemonic component absent in the design framework suggests a missing link, with a 
lack of design emphasis placed on designing for personal growth and meaningful, expressive, and self-
actualizing experiencesiii. The argument of this literature review aims to examine evidence supporting 
the need for greater emphasis on eudaimonia in the design process of virtual environments.  
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Search Terms: “Digital Well-being”, “Well-being in Virtual Environments”, “Eudaimonia and Hedonia 
in Design”, “Self-Determination Theory and Eudaimonia”, “Eudaimonic Attributes”, “Eudaemonic 
Experience in Digital Games”, “Agency and Eudaimonia in Virtual Environments” and “Eudemonics 
extensions to the hedonics framework” 

Abbreviations:  

WHO – World Health Organisation  

AR - Augmented Reality  

VR – Virtual Reality  

PTSD – Post-Traumatic Stress Disorder  

CBT – Cognitive Behavioural Therapy  

SDT – Self-Determination Theory  

PA – Pragmatic Attributes    

HA – Hedonic Attributes 

EA – Eudaimonic attributes 

UX – User Experience  

HCI – Human Computer Interaction 

ADM – Application Data Management  

ML – Machine Learning  

EU – European Union  

Definitions: 

 To avoid confusion and misinterpretation in this research paper some expressions used will 
be defined. Hedonics, hedonia or hedonic happiness is attained by engaging in experiences of pleasure 
or enjoyment. Eudaemonic and eudaimonia happiness is attained by engaging in experiences of 
meaning and purpose.  
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1: Wellbeing in the context of virtual environments 

 Well-being while at first glance might appear an elusive and inconsequential factor for 
measuring quality of life. However, positive well-being is meaningful for individuals and certain 
elements of society as it allows researchers to assess how individuals perceive their own lives to be 
progressing in a quantifiable way. There are many elements and factors which contribute to positive 
well-being, such as housing and employment, and monitoring these factors often plays a role in 
directing government policy on these issues. Despite this, by measuring only these definite metrics 
researchers fail to measure how individuals are experiencing their own lives, too often overlooking 
the quality of their relationships, their positive emotions and resilience, their potential, and their 
overall satisfaction in their own life, regarded as their “well-being”iv. In the context of virtual 
environments, this research aims not to examine the definite, short-term and hedonic metrics of 
virtual environments, but instead to examine the long term eudaemonic effects of virtual 
environments on well-being, examining in particular what factors drive these emotional responses. 

 In the section that follows the paper examines a number of studies which look at well-being 
in the wider context.  

 The first of which is a study conducted by Lee Ln, Kim MJ and Hwang WJ 2019. It examined 
the potential of augmented reality and virtual reality technologies in older adults to overcome mobility 
limitations, cognitive ability, and socialisation limitations. The study suggests that while AR and VR 
technologies are often suitable to combat such issues facing older adults, this age group is often 
overlooked in their implementation. This study by Lee Ln, Kim MJ and Hwang WJ identified that most 
AR and VR studies not only closely monitor physical wellbeing but also make extensive endeavours to 
promote their psychological well-being, including evaluating “fun factors” which would motivate the 
elderlyv. 

 Another paper by Naylor and Morrison 2019 examined the potential of VR as a workplace 
wellbeing intervention. Here they pick up on previous research suggesting that the typical “nine to 
five” working week is no longer the conventional working week (Currie and Eveline, 2011vi), and the 
clear separation between “work” and “home” had largely been diminished with the proliferation of 
modern laptops, facilitating the ability to work anytime, anywhere ( Merecz and Andysz, 2014vii). They 
discuss in the practical terms of policy making the three levels of wellbeing intervention considered 
by employees and businesses: primary (stress reduction), secondary (stress management) and tertiary 
(counselling) according to Murphy (1988). They suggest the potential of VR for well-being, as VR 
enables an easy to learn, self-directed approachviii. A systematic review of the VR in psychological 
treatment has shown VR treatment to be at least as effective as traditional treatments (Valmaggia, 
2016ix). Similarly, VR treatments for PTSD were shown to be at least as effective traditional CBT 
(Goncalves, 2012x). Similar results were also seen in using VR treatments for social anxiety issues over 
traditional group therapy (Anderson, 2013). In many similar areas such as Dialectical Behavioural 
Therapy, treatment of sexual assault survivors, and even in the rehabilitation of stroke survivors, VR 
treatment has been showing promising signs in early testingxi. VR which could even be used for 
meditation assistance has been shown to be in early development (Kosunen, 2016). 

 Perhaps the greatest strength VR interventions can provide to promoting positive well-being 
is its footing in uniquely being able to provide a strong connection to the present moment without 
interruptions or disturbances from the surrounding environment (Giglioli, 2015xii). Because of this, 
studies have researched the highly immersive environment VR can create as a means of stress 
reduction interventions in workplaces (Ahmaniemi, 2017xiii). 
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 This trend in research can also be seen in the work of Niklas Johannes at the Oxford Internet 
Institute, who conducted a study of players who played Plants vs. Zombies: Battle for Neighborville 
and Animal Crossing: New Horizons in order to assess their well-being, motivations, and need 
satisfaction during play. This study found a potential link between positive well-being and game play 
based on these gamesxiv. Similarly, Jennifer Wild’s study found that internet delivered CBT showed 
recovery in social anxiety which were in a similar range to those seen in face to face CBTxv. 

 

1.1: Additional stressors in the 21st Century 

To understand why the importance of well-being in the 21st Century has dramatically 
increased and furthermore why it is more relevant today more than ever, one must first examine the 
relevant socio-economic and socio-political factors which are placing more stressors on the youth of 
today than seen in previous generations. Heather Boushey touches on some of these issues and 
explains how inequality is negatively affecting our economies and to an extent our well-being in her 
book Unbound : How Inequality Constricts Our Economy and What We Can Do about It. Here she 
illustrates some economic trends which are affecting younger generations.  

 

Mobility in the US has fallen sharply between 1940-1984 

 

(Source: The Fading American Dream) 

 

Here we see how in the 1940’s over ninety percent of children were earning more than their 
parents, compared to just over fifty percent of children out earning their parents in the 1980’s. This 
illustrates a seismic shift in the quantity and proportion of people in the US who are increasing their 
earnings over a short period of time. This conveys the idea that for many Americans growing up today 
they have come to expect less economic growth in their generation and this in turn may be increasing 
the value of well-being to individuals as a means to perceive how their own lives are progressing in 
terms of meaning rather than economic value.  
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(Source: Equitable Growth) 

Interestingly as upward mobility in the US has decreased, income inequality has also rapidly 
increased. This has meant that in the case of the US, as the top 1% has seen their wealth increase 
nearly 300% since 1989, the bottom 50% has roughly seen their wealth stagnate or even decline. This 
stagnation in terms of wealth increases for the majority of Americans could suggest that financial 
stress is having an effect on their subjective well-being, and as a result increasing the emphasis placed 
on well-being amongst this generation. One such study which could support this argument was a study 
conducted in Finland which examined financial stress and well-being in children. The results show that 
financial stress shows a strong and negative association on cognitive subjective well-beingxvi. 

By designing and implementing a novel digital and VR intervention to improve well-being, 
many diverse applications could be applied to help combat this sharp increase in demand for these 
services. One such study conducted by Antonia Rich examined how interventions with medical 
students to discuss stressors and discuss methods to combat smartphone addiction, mediation and 
exercise had reduced burnout and improved boundary controlxvii. 

 

2: The Dyad of Hedonia and Eudaimonia 

The work of Ryan 2008 focuses on identifying the differences in rationale in researching 
hedonic and eudaemonic strategies to well-being, as well as establishing a framework for carrying out 
this research. The work discusses that the aim of eudaemonic research is to define what “living well” 
requires, the likes of which may include some hedonic elementsxviii. Traditional researchers have been 
particularly focused on factors in a high quality of life, such as vitality, intimacy, health, sense of 
meaning, and other similar factorsxix.  

Hedonic research in contrast, is largely conducted on positive effect, such as the desire for 
comfort and relaxation, and pursuit of pleasurexx. Pleasure and positive affect are important to well-
being as they facilitate and support other human functioning (Isen, 2003), contributing to 
psychological health and optimal functioningxxi.  
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(Hedonic-Eudaemonic dyad, Source: Katie Seaborn) 

 

 

Ryan argues that focusing solely on hedonic attributes cannot result in positive well-being, as 
to do so would be a proposal to maximise pleasure and avoid pain, the likes of which could result in a 
life absent of depth, meaning or community

xxiii

xxii. Interestingly his work goes on to detail maximising 
pleasure as a means to achieving well-being could lead to materialism, objectified sexuality and 
ecological destructiveness. Instead Ryan suggests that eudaemonic living not only serves as a guiding 
set of values to achieve a more meaningful life, but that living in such a manner also produces more 
stable and hedonic happiness  (Huta and Ryan, 2006).  

By separating the hedonic from the eudaemonic outlooks on well-being, Ryan proposes a 
model of eudaimonia based in self-determination theory. He argues that there are four main pillars to 
eudemonic living:  (1) pursuing intrinsic goals, such as personal growth, relationships, community, and 
health, as opposed to extrinsic goals and values, such as wealth, fame, image, and power; (2) behaving 
autonomously, as opposed to heteronomously; (3) acting with mindfulness and awareness; (4) 
satisfying basic psychological needs for competence, relatedness, and autonomyxxiv. Interestingly it 
has been shown that people who conduct a high level of eudaemonic living live in more prosocial 
ways. By doing this the benefit of one’s efforts, not only positively affect the individual, but also the 
collective community, highlighting the importance of family, community, and trust in society. The 
relationship between collective trust and economic growth or GDP can also be seen.  
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2.1: Huta’s Three-Part Framework 

 The difficulty posed to study eudaimonia and hedonia in the context of virtual environments 
is the potential ambiguity between the two co-existing concepts. The work of Huta 2013 sought to 
overcome these hurdles by producing a set of terminology to aid more specific research on the topic. 
This resulted in a three-part framework which was broken down into (1) Degree of Centrality, (2) 
Category of Analysis, and (3) Level of Measurementxxv.  

Degree of centrality focuses on establishing certain factors at the heart of a researcher’s 
perception of hedonia or eudaimonia and separates them from factors that are close to core or merely 
correlates. Core elements as defined in the framework as elements which are considered essential by 
the researcher, as supported by the researchers conceptual and operational definitions. Core 
elements must also be cited in order to define the scope of a researcher’s definition. Close-to-core 
elements are not essential aspects of a researcher’s definition of eudaimonia or hedonia and do not 
play a role in the main research purposes but are to be given some degree of attention.xxvi 

 Category of analysis allows researchers to define research in one or more of the following 
categories: (1) Orientations: values, motives or goals, (2) Behaviours: behavioural content and activity 
characteristics, (3) Experiences: subjective experiences, emotions, and cognitive appraisals, and (4) 
Functioning: indices of positive psychological functioning, mental health, and flourishing.  

Orientations, values, motives or goals are grouped together as one of the four categories as 
they contribute to the direction of one’s actions, addressing the “why” of one’s behaviour. This is in 
contrast to the behaviours category which focuses on the “what” of one’s behaviour as opposed to 
the “why”. The experiences category is perhaps the most subjective and as a result the most difficult 
to assess, with assessment mainly carried out through self-reporting. This category focuses on the 
individual’s subjective experiences such as the emotional and cognitive impact of a particular human 
experience. The category of functioning is examined over an extended period of time and is examined 
as an outcome. In terms of assessing this category, in theory it is a hybrid of objective and subjective 
elements and as a result is suitable for self-reporting methods or scoringxxvii.  

 Level of measurement in the framework assesses one’s level of eudaimonia or hedonia under 
trait level or state level. Trait level refers to one’s average level of eudaimonia or hedonia and is 
considered ‘stable’ but evolves with time. The state level refers to one’s characterisations at a 
particular moment in time. It is possible to study eudaimonia or hedonia individually at trait and state 
level or discuss at both trait and state level. 
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(Multi-Stage Framework for Sustained Well-being Promoted by Technology, Source: Wiese Lxxviii) 

The diagram above is taken from Lisa Wiese’s study of Design for Sustained Wellbeing through 
Positive Activities and builds on the concepts discussed in Huta’s three-part framework. In the case of 
technology, in Wiese’s work we can see that product properties, mechanics and UX contribute to how 
an individual interacts with the product, and that this interaction informs one’s drivers of behaviour. 
The diagram also illustrates how one’s motivation feeds into positive actives which has a knock-on 
effect on positive experiences and sustained well-being. 

 

2.1: Eudemonics Extensions to the Hedonics Framework 

Recently there has been research carried out which has built on Huta’s framework three-part 
framework. In 2014 Desmet and Kamp were interested in studying how the long-term effect of 
technology affects an individual’s well-being and how a tool could be used to assess the contribution 
of products to well-being. To better understand how a product might affect a user’s well-being they 
discuss products in terms hedonia and eudaimonia. Pleasurable products should be designed as 
products which are fun to use and designers should not assume that this means products which are 
easy to usexxix. While in other research it has been shown users can separate pragmatic from hedonic 
attributes, Desmet and Kamp build on the hedonomics vs ergonomics discussion by introducing 
eudaimonic attributes.  
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(Product-Attribute-Categories, Source: Desmet and Kampxxx) 

 

 The diagram above illustrates how pragmatic, hedonic and eudaemonic attributes relate to 
each other while being distinctly separate. Pragmatic attributes apply to products which achieves a 
certain tangible goal while not evoking an emotional or an engaging experience. Hedonic attributes 
on the other hand concern products which evoke high emotion experiences, such as in terms of 
aesthetics or sensory pleasures in the immediate timeframe. The eudaemonic attributes addition 
concerns products which add to a meaningful goal or symbolise a long-term engaging activity or goal.   

 Additionally, Seaborn and Pennefather conducted a study using a questionnaire on older 
powered chair users’ perceptions on and attitudes towards mixed reality and modern facilitating 
technologies. Participants in the study were given a questionnaire and interviewed, and this data was 
analysed using descriptive statistics and thematic analysis. The study found that community-dwelling 
older powered chair users are a technologically forward group that use or are keenly interested in 
trying new technologies and interaction paradigms

xxxii. The results of this study are not only 
useful as

xxxi. However, the study also identified several key 
factors which were identified as obstacles affecting this group in particular such as identity mismatch, 
affordability and social acceptability. Participants in the study also showed enthusiasm for the concept 
of combining assistive and non-assistive technology to foster enhanced social entertainment, or as 
means of further empathising with one’s particular situation

 a means of better comprehending how the framework might be used in empirical, everyday 
situations, but it also highlights the suitability and broad range of ways the framework could aid 
research in AR and VR. The study also reflects the importance and value in focusing on eudaemonic 
research in technology, as small adjustments may have a large human impact on the groups 
concerned.  
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3: Eudaimonia in Practice: Examining User Experience of Technology 

 UX typically examines the factors which make interactive technologies perform well, typically 
examining the degree of entertainment, affect and stimulation of the technology or product. As 
examined previously, many theory-based studies have examined the importance of balancing hedonia 
and eudaimonia in product design to achieve products which support nuanced and sustainable well-
being. However, little research has looked at the importance of eudaimonia in UX in practice. A study 
carried out by Mekler and Hornbaek sought to examine this by examining 266 reports of positive 
experiences with technology and researching the relationship between eudaimonia and traditional UX 
theory.  

 Mekler and Hornbaek initially indentified four concept areas where the study of eudaimonia 
and UX could be of great value in the future. The first examining experiences with technology involving 
meaning which hedonia does not include, such as embarrassing interactions, uncomfortable 
interactions and designing for the selfxxxiii

xxxiv

. Secondly the research could be of value in clarifying 
empirical research issues associated with research in hedonia. Thirdly research could contribute to 
not only a better UX experience for the user but also allow researchers to better understand how 
technology may assist to one’s sustainable well-being. And lastly the research in this area could better 
inform the design process by illustrating the value and diversity of meaningful experiences occurring 
with interactive technology . However, because it was uncertain whether eudaimonia definitively 
manifests with user’s experience based on past research and to what degree it would be separated 
from hedonia in such instances, they conducted in-depth analyses of previous experiences. In this 
analyse they explored how hedonic and eudaemonic UX differ, by basing the theory of eudaimonia in 
UX research. This approach allowed for empirical evidence to be drawn of how hedonic experiences 
differ from eudaemonic experiences, and how these separations are echoed in traditional UX concepts 
such as user needs, affects, attribution and product qualityxxxv.  

 The results from this study found that eudaemonic and hedonic motivating factors can be 
separated in user’s descriptions of experiences with interactive technology and that they can be 
further delineated by eudaemonic sub-factors such as affect, fulfilment and long-term importancexxxvi. 
This confirms the potential of UX research focused on eudaimonia and the benefits future research 
might have on well-being. Furthermore, it supports the idea further UX research should focus on 
eudaimonia in virtual environments given their recent popular adoption, with demand only expected 
to grow significantly in the years to come.   

 In relation to virtual environments, on screen and immersive, UX in these conditions adds an 
additional layer of consideration given the “signs and signals interfacing” semiotic dimension of 
computingxxxvii

xxxviii. An example of this in practice would icons on a computer screen. The folder icon itself is not

xxxix

. Contrary to traditional representations of signs as dyadic, algorithmic signs are triadic 
in concept. This additional component becomes the active production of adding meaning to the sign 
itself  
just a sign but instead it is an element of sign-production. As one interacts with the interface, we 
quickly discover the relationship between the folder and the functions we wish to achieve through 
manipulation of the folder icon. This representation of the icon can be informed by graphical elements 
such as the digital display or be aesthetically inspired by everyday objects and the meaning they are 
supposed to represent .  
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(Example of VR Interface for Oculus, Source: WIRED) 

As the image above illustrates, we can see that VR environments such as the one shown, the 
Oculus homepage, follow similar design principles as in earlier digital interfaces. As a result, they 
similarly retained the use of “universal” algorithmics which are similarly triadic in nature.  

 

(Mobile Interface Icons Across Brands, Source: Int. J. Comput. Sci. Appl. 2012) 

Above we can see how a generalisation occurred in semiotics across many brands for the most 
commonly used functions in the early 2000’s which has largely remained and informed the current 
interaction and design of VR environments.  

 Similarly, materiality and semiotics are intertwined in the design process of many HCI 
elements. For example, the folder sign on a desktop is the combination of materiality of the light 
emitting from each pixel in the screen and semiotics of the graphic piece itself, referencing corporate 
culture. This allows the user to associate and interpret the meaning of the function to the sign 
naturally and easily. It also disguises the true function being undertaken as the computer is processing 
data, in a sense humanising the processxl. By always thinking simultaneously about materiality and 
semiotics in HCI, design of systems is enabled to go beyond the limits of what either of these aspects 
allows individually, enabling HCI to be redeveloped according to “matter and meaning”. Driving this 
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concept is thinking of computing as “technological semiotics”. Technological semiotics studies how 
technology disseminates social and personal information with new kinds of artifacts which conjure up 
new signs of meaning as well as new methods of acting and thinkingxli. As a result of studying such an 
area, technological semiotics often raises questions on normalisation and ethical character in 
technology. By thinking of HCI in this way, it allows for another perspective which is more aligned to 
the computer’s individuality as opposed to more traditional cognitive engineering perspectives which 
have been used in HCI in the pastxlii.  

 The paper by Kurosu suggests new materialism could innovate some of the past concept 
assumptions in HCI. In the paper two assumptions were made. The first was to acknowledge the 
prominence of computational technology in socio-economic, socio-political, and technological 
development and the far-reaching accountability obligations. The second assumption made was 
viewing computing as “technological semiotics”. By employing the use of these assumptions in HCI, 
the traditional segregation line between the human and the computer becomes fragmented, and as a 
result further emphasis on responsibility and accountability needs to be seen as an essential element 
of computingxliii.  

 This increased emphasis on responsibility with new materialism is more complete than 
operating on a basis of current ethics. This is because materiality is seen as an active, vital element 
and not seen as a passive resource. As a result, operating on this basis as opposed to current ethics 
focuses attention towards social and ecological sustainability, as well as questions where materials for 
computing elements are found and the labour force involved in their production. New materialism 
also seeks to explore alternative methods of engagement other than being physically present. (E.g. 
the future development in virtual environments used for remote working, remote learning, and many 
more diverse applications). New materialism also builds on traditional concepts in HCI while adding 
responsibility both in terms of diversity of interaction options and enhancing the ability to confront 
difficult and delicate socio-economic and socio-political issues. This extremely relevant to everyone as 
operations are carried out in many aspects of daily lives using socially debated technologies such as 
Machine Learning (ML) and Application Data Management (ADM)xliv. Recently this gained much 
attention as the EU has proposed socially responsible regulations on ML technologies.  

 

(Risk Based Approach, Source: EU Digital Strategy) 
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(4-Step Approach, Source: EU Digital Strategy) 

The EU recently announced a risk-based approach to help regulate ML technologies in a 
socially responsible manner. Their approach focuses on categorising the risk posed by the technology 
into one of four categories: Unacceptable risk, high risk, limited risk, and minimal risk. Furthermore, 
the EU established how the regulations may be organised moving into the future with the 
announcement of a four-step regulation process. The first step involves the creation and development 
of a sensitive AI system. Step two involves the AI system undergoing a conformity assessment, as well 
as ensuring the AI systems complies with AI requirements and regulations. Step three progresses to 
the registration of the AI system. Finally, step four allows for a declaration of conformity to be signed, 
with the AI system bearing CE markings. Following this the AI system can be publicly placed on the 
market. Interestingly, this regulation process for AI systems also caters for significant changes in the 
AI technology. It stipulates that’s if the technology undergoes a significant change, the regulation 
process starts afresh from step two.  

This recent change in strategy by the EU underscores the growing of acceptance of the 
influence of computational technology in socio-economic, socio-political, and technological 
development, and furthermore an acceptance of technological semiotics. The development of this EU 
digital strategy serves as a potent reminder of the regulations virtual environments may face going 
into the future should they be deemed to influence user’s social and political viewpoints, or for the 
purposes of this research paper have an effect of user’s eudaimonia.  
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3.1 Motivation of Users Desiring Games Rooted in Eudaimonic Needs 

A study carried out in 2010 by Przyblyski, Rigby and Ryan sought to investigate a motivational 
model of video game engagement. They approached this investigation using self-determination 
theory established by Deci and Ryan 2010, and reviewed empirical evidence according to need 
satisfaction in games and short-term well-being

xlvii. Given the shared similarities between video games and virtual environments, this research 
raises serious concerns about how people with low need satisfaction may be at risk of becoming 
compulsive in virtual environments. 

xlv. In this study and analyse researchers used a macro-
theory of motivators which influence individuals’ behaviour to establish an understanding of 
psychological processing and well-being. Results demonstrated a potential method of study using a 
“motivational lens” to understand video game engagement. In particular the study found that the 
appeal of video games is rooted in the “need satisfaction” video game play can give to the user. 
Interestingly, the study found this motivation for “need satisfaction” was consistent across genres and 
content and rejects violence as a significant motivator. The study found that for the majority of players 
violent content in games was unrelated to the motivational appeal of the game to the playerxlvi. 
Researchers in this study discovered that when players need satisfaction was being inhibited in 
gameplay, it served as a motivator of player aggression. Furthermore, they found that when players 
exhibited severe need satisfaction deprivation in their daily life, they were at an increased risk to be 
compulsively engaged in video games. This is in sharp contrast to individuals who possess high levels 
of need satisfaction who were shown to engage in video games in a more nuanced and harmonious 
way, with motivation based a strong sense of choice. It was also shown that compulsive video game 
play was associated with low game enjoyment, high game engagement and negative post-play 
mood

 

 

(Self-Determination Theory, Source: The Handbook of Behaviour Change) 

Given this potential for compulsive behaviour for certain individuals which would negatively 
affect one’s eudaimonia and overall well-being, the research illustrates why further emphasis on 
eudaimonia in the design process of virtual environments is vital. However, while further research 
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needs to be carried out, an obstacle for carrying out conclusive research on this topic is limited by 
researcher’s ability to control need satisfaction outside of games or virtual environments.  

Another key finding of this study involved to ability of immersion in virtual environments as a 
means of intensifying the effect of virtual content on users’ goals and decision making. The study 
examined the influence of natural and artificial content on users’ prosocial attitudes, discovering that 
immersion in natural environments was more positively associated with prosocial goals and decision 
making, compared to negative association with artificial environments on goals and decision 
makingxlviii. This further supports the argument of this thesis paper, that further emphasis and 
consideration should be placed on eudaimonia in the design process of virtual environments. This is 
because by carefully considering and curating virtual environments to imitate and mimic natural 
elements, the immersive environment experienced by the user may be more conducive to supporting 
prosocial goals and decision making.    

 

3.2 Agency and Eudaimonia in Virtual Environments 

Another study by Tom Cole and Marco Gillies was also interested in trying to better 
understand this under-researched area of the cognitive effect on eudaimonia in virtual environments. 
They sought to research the how the eudaemonic experience during video game play is created, 
perceived and how designers might best design for virtual environments. Participants in this study 
were interviewed regarding their emotional experiences during play of video gamesxlix. The study 
established a framework which managed to categorise agency according to one of four categories.     

 

(4 Categories of Agency, Source: Games and Culture) 

According to the new framework established by Cole and Gillies, they proposed the categories 
of Actual, Interpretive, Fictional and Mechanical to segregate the experiences described by the 
participants. The Actual category as defined by Cole and Gillies refers to the meaningfulness of a 
player’s actions in virtual environments and to the meaningful effect such actions have to the playerl. 
Conversely, if a player can choose from a wide range of outcomes but these outcomes are of no 
consequence then the player would have no actual agency. Interpretive agency according to the 
framework entails the capability of the player to assemble their own cognitive and emotional 
understanding of the environment and navigate ambiguous and interpretive space. The framework 
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also goes on to define fictional agency as that which refers to the narrative and setting of the game’s 
virtual environment. Finally, the framework describes mechanical agency as the player’s scope of 
actions that the avatar can engage in in the virtual environment of the gameli.  

Through this categorisation framework of Coles and Gillies it is believed that by thinking of 
agency as  consisting of many different types which are distinct yet can co-exist it is hoped research 
on the topic can move forward in the future. Results from the study suggest interpretive fictional 
agency was common in many of the games involved in the study and suggests that the high level of 
agency involved in these titles support a very emotional game play experience contrasted against 
more generic video gameslii. Previous work on the topic conducted by Cole showed much more 
variation in emotional experiences associated with avant-garde video games compared to generic 
video gamesliii. This research illustrates that players in avant-garde games engage with the material in 
a manner which is indicative of their authentic selves and greater emotional meaning. This increased 
engagement and emotional commitment lends itself for returning greater emotional satisfaction in 
game play as a resultliv. Crucially to the argument of this thesis, the implication made suggests that 
games with high levels of interpretive fictional agency, such as games which facilitate players to create 
and manipulate their own perception of the narrative and behaviours, result in higher levels of 
eudaimonia in the game play experiencelv. Given the broad similarities between video games and 
virtual environments, this is suggestive of a similar scenario for virtual environments and further 
supports why greater emphasis on eudaimonia should be taken in the design process of such 
environments.  

3.3 Eudaemonic Experience in Digital Games 

Eudaemonic narratives has recently become an interesting topic of digital games research, 
with Appela and Slater 2019 studying how the dark triad of narcissism, Machiavellianism, and 
psychopathy, affect participants responses to eudaemonic narratives. During this study, eudaemonic 
and non-eudaemonic videos were presented at random to participants. The results found the more 
participants were found to be displaying signs of the dark triad the more they reported viewing 
eudaemonic narratives as unauthentic and phonylvi.  

A review of the concept of eudaemonic experience in digital games conducted by Daneels and 
Bowman of eighty-two publications showed that different concepts relating to eudaimonia in digital 
games could be identified and relationships between these concepts could be studied further. From 
this analyse Daneels and Bowman identified four main patterns of eudaemonic concepts which were 
i) appreciation of an overall eudaemonic outcome, ii) a mix of meaningful, moving, and self-reflective 
eudaemonic experiences, iii) the capability of digital games to foster and support eudaemonic social 
connectedness, and iv) other eudaimonia-related concepts such as nostalgia and well-beinglvii. 

Appreciation of an overall eudaemonic outcome was seen on almost a third of studies 
reviewed by Daneels and Bowman. However, reviewed material differs in how specify game elements 
evoke appreciation, which is further implicated by the means in which studies define the concept of 
appreciation in and of itself. In spite of these variations, most studies in the review defined 
appreciation as a positive interdependent experience distinct from the hedonic experience. As a 
result, this review illustrates appreciation is widely understood in digital game research to be a key 
element of eudaimonia.  

Regarding the meaningfulness of digital games experiences, the studies can mostly be 
segregated into two categories: 1) Those exhibiting idiosyncratic meaning of in-game experiences, and 
2) Those exhibiting direct connections between in-game experiences and struggles experienced in the 
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users real life. Findings on moving experiences in the study found it to be broadly understood as 
‘affective’ responses to ‘in-game’ elements. In the majority of the reviewed pieces of literature in this 
study, a moving experience was defined as a gaming experience which was identified by intense 
negative or mixed affective responses occurring simultaneouslylviii. With regards to self-reflective 
experiences in digital games, two broad categories were identified in the study: 1) Perspective-taking 
for empathy, and 2) Personal growth and developmentlix.  

Interestingly the concept identified in the study fostering and supporting social 
connectiveness, raises an intriguing argument given social connection is not an explicitly eudaemonic 
quality. In the study, it identified social connectedness as being conceptually related to appreciation, 
incorporating ideas such as socialising, connection with others, togetherness, relatedness, closeness, 
and character attachment

lxiii

lx. In Bowman and Webers study of How Others Affect Performance at and 
Enjoyment of Video Games they found stronger eudaemonic game experiences were associated with 
a higher satisfaction of relatedness needs, such as the need to connect with others and the experience 
of caring for these individualslxi. Overall, the study suggests social connectedness in digital games can 
improve eudaemonic well-being with it being particularly effective in niche areas where individuals 
can gain a sense of belonging through meaningful social connections. Another concept flagged in this 
area is the idea of character attachment to avatars which was associated with positive eudaemonic 
appreciation in some studies. One study in the review found that users who use avatars as social 
companions typically do so in a manner that is considered eudaemoniclxii. This is because users 
typically react to their avatars similarly to authentic, human encounters. Furthermore, users in digital 
games defined these encounters with digital avatars as eudaemonic as they were experienced by the 
user to be an origin of personal growth and self-actualisation .  

 

(A social typology of player-avatar relationships, Source: Object, Me, Symbiote, Other) 

 

Other concepts discussed in the studies include nostalgia, which was defined as emotional 
and cognitive state where users possess fond and bittersweet recollections of both close others and 
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events in their life, suggesting a relation to meaningful, emotionally moving, reflective, and socially 
connecting eudaemonic experiencelxiv. 

The findings of the review by Daneels and Bowman highlighted key areas where further 
research may be of use going into the future. These include the experience of deep social connections 
an outcome of gaming which can fuel the perception of meaning and the minimum number of 
eudaemonic experiences required for players to consider a game impactful or appreciable. 
Furthermore, the review highlighted a neglect of eudaemonic motivations in academic literature when 
contrasted against player motivation research broadly speaking. Reasons for this gap in research may 
originate from the relative infancy of research on eudaimonia in the context of video games, or 
perhaps many players do not specifically seek out video games in the search for meaning, personal 
growth or being moved, but are rather primarily motivated by experiencing pleasurelxv. 

Despite these gaps in research in the context of digital video games, Daneels and Bowman 
review raises many key points which can similarly be applied to the context of virtual environments. 
This is vital to the argument of this thesis, as researched concepts of appreciation, meaningful, moving, 
and self-reflective eudaimonic experiences, social connectedness, and nostalgia highlight why greater 
emphasis on eudaimonia in the design process of virtual environments is important.  
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4 Methodology  

This paper analysed existing literature on the topic of virtual environments and the 
significance of eudaimonia by conducting a backward chain search of relevant literature. Due to the 
varying definitions of eudaimonia and its relationship to virtual environments and its relatively recent 
adoption as a phenomenon of investigation, the use of specific search terms would not be sufficiently 
effective for the work of this paper. Instead the more appropriate approach to adopt of an anchor 
paper as a basis for identifying relevant studies.   

Searching for specific terms would therefore be constrained and limited as it would fail to 
consider the broader context of contributing factors in the area. The use of an anchor paper and 
backward chain searching allows for a scope to investigate and research correlating and significant 
themes and concepts. The methodology behind this review involved choosing a suitable research 
paper which was relevant to the argument of this thesis which could be used for the backward chain 
search.  

For this research paper the anchor paper of Seaborn 2020 was used as it was one of the first 
studies to design and implement a co-operative game considering hedonia and eudaimonia using a 
framework which included an extension to Huta’s framework. Given the areas discussed in this paper, 
it was a suitable anchor paper as it examined concepts relevant to the argument of this research paper 
as well as being highly regarded within HCI. 

To implement this backward chain search key references used by Seaborn were examined in 
further detailed and key concepts raised by Seaborn and existing key references were identified and 
further grouped. To achieve a context and introduction for the reader, the initial two chapters of the 
research focused on the root causes effecting well-being, such as wellbeing in the context of virtual 
environments, and additional stressors in the 21st Century. Following this, chapters were segregated 
between the dyad of hedonia and eudaimonia, Huta’s three-part framework, eudemonics extensions 
to the hedonics framework, eudaimonia in practice - examining user experience of technology. The 
motivation of users seeking games could be rooted in eudaemonic needs, agency and eudaimonia in 
virtual environments and eudaemonic experience in digital games. 

The backward chain search focused on key studies related to Seaborn’s study including & 
Przybylski 2020, Ryan and Deci 2008, Huta and Waterman 2014, Wiese L 2020, Desmet 2014, Seaborn 
2016, Mekler and Hornbæk 2016, Kurosu 2020, Przybylski 2010, Cole 2021, Banks 2015, and Daneels 
2021. Researchers in these key studies discuss similar concepts and theories relating to video games 
and virtual environments anchored in previously conducted research on eudaimonia in this context.  
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5 Results and Discussion   

 The results of this review were presented in a way which illustrated the wider argument for 
the value and increased relevance of well-being, and more specifically eudaimonia in the fast-paced 
world we live in today. Given recent changes in remote working and flexible working hours, the 
separation between work and home has become increasing blurred as our reliance on technology has 
increased. As a result of these changes, digital well-being interventions, digital platforms and virtual 
environments which promote well-being are becoming increasingly desired. This increased need for 
such services may be rooted in additional stressors which are affecting millennials and generation Z. 
As discussed in this review, additional stressors may be associated with decreased economic upward 
mobility combined with a simultaneously widening inequality gap between the top one percent of the 
population and the poorest fifty percent of the population. Such economic factors as well as others 
such as housing, could be responsible driving this increased need to achieve an improved sense of 
well-being.  

 To examine what is entailed to achieve a strong sense of well-being the research paper 
explains the two sub-categories of wellbeing, hedonia and eudaimonia. Given the relatively well-
researched and short-term outcome focus associated with hedonia, it was more appropriate to 
examine recent developments in the area of eudaimonia. Furthermore, the paper examines a model 
of eudaimonia proposed by Ryan (2008) which is grounded in self-determination theory. This theory 
defines elements to eudaemonic living, which are intrinsic goals, autonomous behaviour, mindful 
awareness and need satisfaction.   

 In order to relate Ryan’s model of eudaimonia to the use of virtual environments a suitable 
framework needs to be applied. This review found Huta’s framework as well the specific extensions 
to the framework as a suitable manner to achieve this connection. Huta’s framework is broken down 
into Degree of Centrality, Category of Analysis, and Level of Measurement. Lisa Wiese’s study of Design 
for Sustained Wellbeing through Positive Activities builds on this framework, and in the context of 
virtual environments enables research of how product properties, mechanics and UX contributes to 
interactions with the environment, and how such interactions informs drivers of behaviour. 

 Similarly, Desmet and Kamp 2014 further builds on the study of digital technology and 
eudaimonia by introducing an eudaemonic attributes addition to the framework. This is of note as it 
is a tool which could be used to further assess the effect of digital technology on long-term well-being. 
The eudaemonic attributes addition proposed by Desmet and Kamp involves digital products which 
add to a meaningful goal or symbolise a long-term engaging activity or goal, to an individual’s life.  

 As UX qualities form the foundation of a products properties according to Lisa Wiese’s study, 
this review examined eudaimonia in practice by examining how user experience is used in this context 
in digital technology and virtual environments. To explore this topic, this review analysed Mekler and 
Hornbaeks study of two hundred and sixty-six reports of positive experiences with technology to 
determine the relationship between eudaimonia and traditional UX theory. The results from this study 
showed that eudaemonic and hedonic motivating factors can be separated in user’s descriptions of 
experiences with interactive technology and that they can be further delineated by eudaemonic sub-
factors such as affect, fulfilment and long-term importance. This confirms the potential of UX research 
focused on eudaimonia and further supports the argument of this thesis that greater emphasis should 
be placed on research in this area. Furthermore, it is suggestive of the potential benefits future 
research in this area may have on well-being.  
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 Specifically, in relation to UX in virtual environments research has shown there is an additional 
layer of consideration and complexity measuring the effect on eudaimonia given the “signs and signals 
interfacing” semiotic dimension, and the triadic nature of algorithmic signs.  Despite these additional 
complexities, there is also room to make tremendous progressions in this area of materiality and 
semiotics through technological semiotics. This consists of technology which disseminates social and 
personal information with new kinds of artifacts which conjure up new signs of meaning as well as 
new methods of acting and thinking. 

 Building on this ethical dilemma posed by technological semiotics, Kurosu argues new 
materialism could innovate existing concepts in human computer interaction by assuming two things. 
Firstly, to accept computational technology has far reaching consequences on socio-economic, socio-
political, and developmental issues facing societies today. And secondly, that computational 
technology is technological semiotics. Given these assumptions Kurosu argues that the boundary 
between human and machine becomes blurred. New materialism as debated by Kurosu develops on 
conservative thinking in HCI and adds an additional responsibility on HCI’s ability to solve delicate 
socio-economic and socio-political issues facing our world today. 

 The scope of this review also examined why individuals seek out digital games because of 
eudaemonic needs. Przyblyski, Rigby and Ryan’s study examining the motivational model of video 
game engagement found the attraction of video games was embedded in the sense of “need 
satisfaction” engagement it can provide for the user. Interestingly this study was also able to highlight 
that when players exhibited severe need satisfaction deprivation in their daily life, they were at an 
increased risk to be compulsively engaged in video games compared to individuals with high levels of 
need satisfaction who did not engage in video games compulsively. More research is needed in this 
area, particularly regarding whether a similar relationship exists with users of virtual environments 
such as workplaces, or online learning. Despite this, Przyblyski, Rigby and Ryan’s identified a further 
key finding involving the capacity of immersion in virtual environments as a mechanism for increasing 
the effectiveness of content in altering users’ goals and decision-making processes. They found that 
the virtual environment the user was immersed in mattered, with natural environments resulting in 
users’ developing more prosocial attitudes when compared against artificial environments.  

 To examine the cognitive effect on eudaimonia in virtual environments in greater detail this 
research paper looked at Coles and Gillies study on how the eudaemonic experience is created and 
perceived in digital games. They proposed a framework separating experiences into actual, 
interpretive, fictional, and mechanical categories. The argument from this study suggests that high 
levels of interpretive fictional agency, such as games which facilitate players to create and manipulate 
their own perception of the narrative and behaviours, may result in higher levels of eudaimonia in the 
game play experience. This is likely to be a quality which transfers to other virtual environments more 
generally, and as a result supports further research into eudaimonia and virtual environments. 

Similarly, this paper examined previous studies on the eudaemonic experience in digital 
games, which Daneels and Bowman found could be delineated into four main concepts, i) appreciation 
of an overall eudaemonic outcome, ii) a mix of meaningful, moving, and self-reflective eudaemonic 
experiences, iii) the capability of digital games to foster and support eudaemonic social 
connectedness, and iv) other eudaimonia-related concepts such as nostalgia and well-being.  

On the concept of fostering and supporting social connectiveness, Daneels and Bowman’s 
study raised a compelling argument as being conceptually related to appreciation, incorporating ideas 
such as socialising, connection with others, togetherness, relatedness, closeness, and character 
attachment. In Bowman and Weber’s study of How Others Affect Performance at and Enjoyment of 
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Video Games they found stronger eudaemonic game experiences were associated with a higher 
satisfaction of relatedness needs, such as the need to connect with others and the experience of caring 
for these individuals. Overall, the study suggests social connectedness in digital games can improve 
eudaemonic well-being with it being particularly effective in niche areas where individuals can gain a 
sense of belonging through meaningful social connections. The argument of character attachment to 
digital avatars was also raised given their associated link to positive eudaemonic appreciation in some 
studies. One study in the review found that users who use avatars as social companions typically do 
so in a manner that is considered eudaemonic. This is because users typically react to their avatars 
similarly to authentic, human encounters. Furthermore, users in digital games defined these 
encounters with digital avatars as eudaemonic as they were experienced by the user to be an origin 
of personal growth and self-actualisation. This raises many questions for virtual environments and 
eudaimonia more broadly speaking given the recent ubiquitous adoption of virtual environments for 
many diverse functions such as socialising, working and teaching.  

 

6 Further Research  

From this review on eudaimonia in the design process of virtual environments, it can be 
deduced from examination of existing literature that further emphasis in research should be placed 
on this topic. During the course of carrying out an analyse of literature for this review, some particular 
areas where a greater need for emphasis on research were identified. One such area could involve 
further research relating to eudaemonic extensions to Huta’s framework. This could involve further 
research building on Seaborn’s study to examine eudaimonia and virtual environments as a means to 
enhance social entertainment, training or as means of further empathising with one’s particular 
situation. Further research in this topic could examine the suitability and broad range of applications 
the eudaemonics extension to the framework in AR and VR. 

Another area where further research would be of benefit regarding this topic is regarding 
technological semiotics and potential for new materialism to progress existing concepts in human 
computer interaction. Further research could examine the decaying line between human and 
computational technology, and what this blurred responsibility and accountability might mean for the 
socio-economic, socio-political, and technological development it affects.  

Further areas of research which could be of use to eudaimonia and virtual environments 
includes the motivations of users of such services. This is because research has shown users who 
exhibited severe need satisfaction deprivation in their daily life, were at an increased risk to be 
compulsively engaged in video games. Given the shared similarities between video games and virtual 
environments, this raises the possible research topic investigating how people with low need 
satisfaction may be at risk of becoming compulsive in virtual environments. Similarly, future research 
could examine the effect of immersion in natural virtual environments compared to immersion in 
artificial virtual environments on eudaimonia, prosocial goals and decision making.    

Furthermore, this concept of motivation and eudaimonia in virtual environments could 
further be researched through the lens of agency. As games with high levels of interpretive fictional 
agency facilitate player to achieve higher levels of eudaimonia in the game play experience, further 
research could examine if this relationship exists in virtual environments more broadly. If so, further 
support why greater emphasis on eudaimonia should be taken in the design process of virtual 
environments.  

 



27 
 

7 Conclusion   

 

In conclusion, having discussed the wider arguments for increased relevance of well-being, 
and more specifically eudaimonia in the fast-paced world we live in today, this research paper has 
reviewed eudaimonia in the context of virtual environments to establish if further research needs to 
be carried out. The paper reviewed the model of eudaimonia proposed Ryan is grounded in self-
determination theory, which defines elements to eudaemonic living as intrinsic goals, autonomous 
behaviour, mindful awareness and need satisfaction. To study virtual environments specifically in 
relation to eudaimonia, Huta’s extended eudaemonic framework is discussed. Huta’s framework with 
extenions by Lisa Wiese enables researchers to study how product properties, mechanics and UX 
contributes to interactions with virtual environments, and how such interactions with virtual 
environments informs drivers of behaviour. Similarly, the addition of eudaemonic attributes to the 
framework further builds on the study of digital technology and eudaimonia by studying digital 
products which add to a meaningful goal or symbolise a long-term engaging activity or goal, to an 
individual’s life.  

 User’s descriptions of experiences with interactive technology can be delineated by 
eudaemonic sub-factors such as affect, fulfilment and long-term importance. This confirms the 
potential of UX research focused on eudaimonia and further supports the argument of this thesis 
suggesting greater emphasis should be placed on research in this area.  Specifically, in relation to UX 
in virtual environments research has shown there is an additional layer of consideration and 
complexity measuring the effect on eudaimonia given the “signs and signals interfacing” semiotic 
dimension, and the triadic nature of algorithmic signs. However, new materialism could innovate 
existing concepts in human computer interaction by assuming two things. Firstly, to accept 
computational technology has far reaching consequences on socio-economic, socio-political, and 
developmental issues facing societies today. And secondly, that computational technology is 
technological semiotics.  

Understanding the motivation of users in virtual environments is key to understanding its 
relationship to eudaimonia. As shown in the study we saw a direct relationship severe need 
satisfaction and compulsive engagement. More research is needed in this area, particularly regarding 
whether a similar relationship exists with users in other virtual environments such as workplaces, or 
online learning.  

 This paper also reviewed existing literature relating to how the eudaemonic experience is 
created and perceived in digital games. In particular, agency which was delineated according to actual, 
interpretive, fictional, and mechanical categories could be of particular value for future research. This 
is because it was shown that high levels of interpretive fictional agency, such as games which facilitate 
players to create and manipulate their own perception of the narrative and behaviours, may result in 
higher levels of eudaimonia in the game play experience. This is likely to be a similar quality which 
translates to virtual environments more broadly, but more research would need to be carried out.  

This paper reviewed previous studies on the eudaemonic experience in digital games, which 
can be separated into four main concepts, i) appreciation of an overall eudaemonic outcome, ii) a mix 
of meaningful, moving, and self-reflective eudaemonic experiences, iii) the capability of digital games 
to foster and support eudaemonic social connectedness, and iv) other eudaimonia-related concepts 
such as nostalgia and well-being.  



28 
 

The review also noted that character attachment to digital avatars had an associated link to 
positive eudaemonic appreciation in some studies. One study in the review found that users who use 
avatars as social companions typically do so in a manner that is considered eudaemonic. This is 
because users typically react to their avatars similarly to authentic, human encounters. Furthermore, 
users in digital games defined these encounters with digital avatars as eudaemonic as they were 
experienced by the user to be an origin of personal growth and self-actualisation. This raises many 
questions for virtual environments and eudaimonia more broadly speaking given the recent 
ubiquitous adoption of virtual environments for many diverse functions such as socialising, working 
and teaching. As a result, more research in this area would be of enormous benefit to realising the full 
potential of virtual environments in relation to meaning and eudaimonia in the future.   
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