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Abstract

Empirical player experience (PX) research has seen increased calls for more and better theory-
use. Theory drives research programs, allows to synthesize research and can inform design.
These calls, however, rarely discuss the actual practice of doing theory-informed research. How
do we work effectively with theory in PX research? What challenges do we face; and, should
we not overcome them, what does it mean for empirical PX research to fail? In this thesis, I
approach these questions by presenting five research projects and reflecting on their respective
research processes, challenges, and failures.

Publication I is a systematic literature review of the reporting practices of Null Hypothesis
Significance Testing at CHI PLAY. A method commonly used to test theories and widely used in
empirical PX research. Based on the findings of Publication I, and a discussion of confirmatory,
theory-testing methods, I highlight the role of exploratory methods in PX research.

Publication Il is an exploratory mixed-methods study on art experiences in videogames. The
study utilizes empirical aesthetics to understand what players consider art experiences. It high-
lights the importance of epistemic emotions — i.e., Interest and Insight — as well as a range of
short and long term impacts the experiences had on players. As this paper employs a theory
devised to explain and predict the art experience of people, I reflect on the process of bringing
the theory over to player experience research by discussing how we used it in this paper and
how it guided the study design and codebook-based analysis.

Publication III studies empowering and disempowering player experiences. While empow-
erment is a common, desirable goal for HCI and HCI games research, it has a multitude of
conceptualizations and can overlap with other commonly used PX constructs such as emotional
play experiences and basic need satisfaction. I reflect on the overlap of different PX constructs
with empowerment and disempowerment and how theory guided the choice of behavioral mea-
sures and thematic analysis.

The last two projects I discuss have not been published. In this thesis I reflect on the process

of each project, the challenges they encountered, and what to learn from them. The first project
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sought to experimentally evoke emotional challenge and compare if Self-Determination Theory
or an art appraisal theory better predict the enjoyment and appreciation. After conducting the
study, results revealed mostly non-significant results, with further Bayesian analyses indicating
that the desired experimental manipulation was unreliable, throwing into question what can be
learned from the results. The second project is an ongoing exploratory experiment, investigating
the player experience of rewards through the lens of Cognitive Evaluation Theory. A pre-study
raised concerns about measuring the functional significance and reliability of the study manipu-
lation, leading to a reassessment of the feasibility of the study design. I will reflect on how these
two studies were designed highlighting difficulties in translating theories into both testable hy-
potheses and experimental manipulations. I further discuss issues when measuring concepts
and when attempting to decide between the study being wrong, or the theory.

This thesis contributes to PX research in the following ways. First, this thesis highlights tan-
gible opportunities and approaches to better theory-informed PX research. Second, it describes
concrete barriers and pitfalls to creating informative theory-informed PX research. Third, I give
a personal account on failure in my research practice, something that otherwise is scarcely talked
about, in the hope of sparking more reflection and discussion about HCI and PX research prac-

tice.



Resumé

Empirisk forskning i spilleroplevelser har set sgede krav om mere og bedre teoribrug. Teori
driver forskningsprogrammer, gor det muligt at syntetisere forskning og kan informere design.
Disse opfordringer diskuterer dog sjeeldent den faktiske praksis med at lave teoriinformeret
forskning. Hvordan arbejder vi effektivt med teori i PX-forskning? Hvilke udfordringer star
vi over for; og hvis vi ikke overvinder dem, hvad betyder det si for empirisk PX-forskning at
mislykkes? I denne afthandling neermer jeg mig disse spergsmal ved at praesentere fem forskn-
ingsprojekter og reflektere over deres respektive forskningsprocesser, udfordringer og fiaskoer.

Publikation I er en systematisk litteraturgennemgang af rapporteringspraksisserne for Null
Hypothesis Significance Testing pa CHI PLAY. En metode, der almindeligvis bruges til at teste
teorier og er meget udbredt i empirisk PX-forskning. Baseret pa resultaterne af publikation I
og en diskussion af bekreeftende, teoritestende metoder fremhaever jeg den rolle, som eksplo-
rative metoder spiller i PX-forskning. Publikation II er et eksplorativt mixed-methods studie af
kunstoplevelser i videospil. Undersogelsen bruger empirisk eestetik til at forstd, hvad akterer
betragter som kunstoplevelser. Det fremhaever vigtigheden af epistemiske folelser — det vil sige
interesse og indsigt — samt en raekke kort- og langsigtede virkninger, som oplevelserne havde
pa spillerne.

Da denne artikel anvender en teori, der er udteenkt til at forklare og forudsige menneskers
kunstoplevelser, reflekterer jeg over processen med at bringe teorien over til forskning i spillero-
plevelser ved at diskutere, hvordan vi brugte den i denne artikel, og hvordan den styrede un-
dersogelsesdesignet og kodebogsbaseret analyse.

Publikation III studerer empowering og disempowering oplevelser. Mens empowerment er
et almindeligt, enskveerdigt mal for HCI- og HCI-spilforskning, har det et veeld af konceptualis-
eringer og kan overlappe med andre almindeligt anvendte PX-konstruktioner sdsom folelses-
maessige legeoplevelser og grundleeggende behovstilfredsstillelse. Jeg reflekterer over overlap-
pet mellem forskellige PX-konstruktioner med empowerment og disempowerment, og hvordan

teorien styrede valget af adfeerdsmaessige mal og tematisk analyse.



De sidste to projekter, jeg diskuterer, er ikke blevet offentliggjort. I dette speciale reflek-
terer jeg over processen i hvert projekt, de udfordringer, de stedte pa, og hvad man kan leere af
dem. Det forste projekt forsegte eksperimentelt at fremkalde felelsesmaessige udfordringer og
sammenligne, om Self-Determination Theory eller en kunstvurderingsteori bedre forudsiger ny-
delsen og paskennelsen. Efter at have udfert undersogelsen afslerede resultaterne for det meste
ikke-signifikante resultater, hvor yderligere Bayesianske analyser indikerede, at den enskede
eksperimentelle manipulation var upalidelig, hvilket satte spergsmalstegn ved, hvad der kan
leeres af resultaterne. Det andet projekt er et igangveerende udforskende eksperiment, der un-
dersoger spilleroplevelsen af belenninger gennem linsen af kognitiv evalueringsteori. En forun-
dersogelse gav anledning til bekymring med hensyn til maling af den funktionelle betydning
og pélidelighed af undersogelsesmanipulationen, hvilket forte til en revurdering af gennem-
forligheden af undersegelsens design. Jeg vil reflektere over, hvordan disse to undersegelser
blev designet og fremheeve vanskeligheder med at overseette teorier til bdde testbare hypoteser
og eksperimentelle manipulationer. Jeg diskuterer yderligere problemstillinger, nar jeg maler
begreber, og nér jeg forseger at afgore, om undersogelsen er forkert, eller teorien.

Denne afhandling bidrager til PX-forskningen pa felgende mader. For det forste fremheever
denne afhandling hdndgribelige muligheder og tilgange til bedre teoriinformeret PX-forskning.
For det andet beskriver den konkrete barrierer og faldgruber for at skabe informativ teoriin-
formeret PX-forskning. For det tredje giver jeg en personlig redegerelse for fiasko i min forskn-
ingspraksis, noget der ellers neesten ikke tales om, i hab om at sette gang i mere refleksion og

diskussion om HCI og PX-forskningspraksis.
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Chapter 1

Introduction

Player Experience (PX) research is a strand of Human-Computer Interaction (HCI) which studies
how people experience games on a (socio-)psychological, behavioral, and physiological level
[223]. The focus of PX lies not on the technological level, but “the individual and personal experience
of playing games” [223, p.246]. To understand, measure, and foster player experience, PX research
heavily builds on HCI and psychology [223].

In fact, theory is considered highly important in empirical PX research: It is used to lay the
foundation and provides the tools to determine, measure, and build good PX [223]. The player
experience is explained and structured via the theories we use, as they provide our lenses and
determine the questions we ask of players [1]. For example Self-Determination Theory (SDT)
explains motivation for humans in general [184], but has been used to conceptualize the player
experience as "good" when it fosters intrinsic motivation by satisfying the players need for com-
petence, autonomy, and relatedness [223]. Another theory used in PX [223] is Flow, which de-
scribes how people can get lost in any interesting experience [50] and instead lends itself to
conceptualizing the player experience in terms of skill-challenge balance [see 49].

Moreover, theories aim to make recommendations for design, based on how they conceptu-
alize PX. For example, SDT concepts, such as Need Satisfaction [e.g., 173], as well as, Cognitive
Evaluation Theory (CET) [e.g., 170] have been offered to game design practitioners as a way to
predict player reactions to their design choices [209].

As theories have many uses, how they are used has long been a point of interest in HCI [124].
Theories are argued to drive “research programs, resulting in insights and enabling new discover-
ies"[176, p. 15] as they provide “the means to analyze and predict the performance of users carrying
out tasks for specific kinds of computer interfaces and systems” [176, p. 16]. According to Halverson
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[95], theories can make sense of a domain by providing descriptive power —i.e., they allow us
to make sense of and describe phenomena — rhetorical power — i.e., they allow to talk about
phenomena in a clear and persuasive manner — inferential power — i.e., provide guidance and
insight into a phenomenon — and application power — i.e., inform design. They can guide
research by highlighting certain concepts (and toning down others), opening up diverging av-
enues for research [95]. Outlasvirta & Hornbeek [149] argue that theory can direct design towards
desirable outcomes by fostering thought experiments. Kostakos [115] argues that building and
iterating of theory can foster motor themes — i.e., central topics we accumulate robust knowl-
edge about [123].

Despite these arguments that theory is useful, a common claim by HCI scholars is that the
field does not utilize theory well [13, 40, 39]. One reason brought forward for this, may be that
cognitive theories about human behavior are too general [96, 176], or deemed not suitable for
the iterative design of practitioners [39, 150]. Consequently both HCI [e.g., 13, 15, 78, 124, 149]
and PX [e.g., 9,59, 209] scholars have increasingly called for more and better engagement with
theory.

This being said, there are few studies investigating the actual use of theory in HCI. Hek-
ler et al. [96] found that HCI researchers use theory to inform design, guide evaluation, and
define their target user, but also found that that HCI researchers tended to only use some of
the constructs theories provide, while overgeneralizing their claims. Similarly, Tyack & Mekler
[208, 209] found that HCI games researchers primarily use only selected concepts of SDT, while
further pointing out that fort most studies that mention SDT or use SDT based measures the
theory is “ultimately inconsequential to the research” [209, p.40:42].

Moreover, recommendations for better theory use [e.g., 16, 40, 149, 203] primarily focus on
design research. i.e., give recommendations for how to use theory to design better technological
solutions. These recommendations are not addressed towards empirical research, which may
seek to inform design [48], but does not produce design artifacts itself.

Those recommendations that do address empirical PX research [9, 209] remain at a rather
high level, however, and leave open how they would work in practice. There are no accounts of
the process of using theory in empirical PX research. What does it look like to design a theory-
informed study? How does theory guide our analysis and shape our discussions? And what do
we do when we face challenges or even fail when using theory?

This last question is pertinent, as failure is typically considered undesirable in research [100],
yet is nominally core to many research areas. For example, falsification, i.e., failing to support a
theory, being the core of the hypothetico-deductive model of science [164]. In HCI, Hornbaek [98]
has argued that failing to find proof justifying our beliefs can be highly informative, as it pushes

the field towards more interesting questions. In design research [157] and creative practice [196],
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failure is an important step on the way to a successful project.

This thesis presents different ways theory may productively inform empirical PX research
across five projects. It discusses the general practice of theory testing in empirical PX research, as
well as utilizing theory to inform both exploratory and confirmatory work. It provides accounts
of how studies were prepared, designed, and analyzed, focusing on theory-informed decisions
made during this process. Crucially, it also identifies instances where the application of theory

has “failed” in some way.

1.1 Contributions

This thesis contributes to empirical player experience research by discussing theory-use in em-

pirical PX research.

¢ In this thesis I describe ways to work with theory in four different research projects. I
first discuss theory-testing in empirical PX research and argue for more theory-informed
exploratory work. While past HCI works argue for more theory-use [e.g., 13, 15,78, 124,
149], there are no accounts on how this looks like in practice. I discuss the use and short-
comings of theory-testing methods in empirical PX research, as well as other theory-uses

in empirical PX research, which is more compatible with concurrent PX research.

¢ Ireflect on my research projects to identify and discuss several barriers and challenges for
theory-informed empirical PX research. So far, no works address the difficulties of trying
to work theory-informed in empirical PX research. I discuss barriers in regards to transla-
tion (e.g., translating theoretical tenets into PX predictions), to measurements (e.g., a lack
of validated questionnaires for the game setting), and to experimental design (e.g., im-
plementing theory-based manipulation in experimental games). Based on the identified

barriers, I list open questions and goals for future research.

¢ Lastly, I reflect on failure of theory-use in the research process. While done prior in regards
to design research[e.g., 79, 100, 157] no works to date have addressed failure in the em-
pirical PX research process. I discuss the difficulties that arise when encountering issues
during the research process, when we seek to turn these projects into scientific output, and

what we as a research community could do to learn from failure.
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1.2 Outline of the Thesis

In Chapter 2, I start by providing background on the role of theory in HCI and discuss the recent
calls for more theory use in HCI and PX research. In Chapter 3, I discuss the role of hypoth-
esis testing when working with theories, followed by a discussion of the shortcomings of the
approach, and the findings of Pub. I. I close that chapter by discussing exploratory research. In
Chapter 4, I present an exploratory, theory-inspired work on the aesthetic videogame experience
Pub. II. I embed the results within the PX literature, discuss how theory informed the work and
how we adopted the theory from empirical aesthetics to PX research. In Chapter 5, I present the
results of Pub. III, which describe the phenomenon of empowering and disempowering gaming
experiences. I relate the results of a thematic analysis to other PX concepts — such as attri-
bution theory and need frustration — and point out difficulties when trying to conceptualize
phenomena. In Chapter 6, I present a hitherto unpublished research project on the experience of
discomfort in videogames. I discuss the conceptualization and design of this experimental study.
I reflect on the derivation of the hypotheses, the process from design to pre-study to final study,
and the difficulties of creating the stimulus, as well as how the study was ultimately deemed to
have failed. In Chapter 7, I present a currently on-going project which utilizes an exploratory
experimental approach to study how different types of rewards impact the player experience. I
discuss CET and the predictions we can derive from this theory in regards to the player expe-
rience. I discuss the concept of theory mapping and the issue of verbal theories. I conclude by
presenting results from a pre-study, and discussing the difficulty of measuring phenomena in
PX research. I close this thesis in Chapter 8 by reflecting on my experiences when working with
theory in PX research. I point out pitfalls and open questions and aim to provide some guidance

towards better theory-informed empirical PX research.



Chapter 2

Theory in Psychology, HCI, & PX

2.1 Theory in Psychology

Empirical science is dependent on theory. It is by way of theory that we perceive the world [164],
organize and share knowledge [176], and determine what puzzles to solve [116]. Theory helps
us reliably predict phenomena [80], enables us to organize and integrate data [85], and guides
us towards important questions [116]. In general, theories have two roles in psychology [80]:
Explanation — i.e., why do people do something — and prediction — i.e., what will people do
in a certain situation.

Theory is a ubiquitous word in the behavioral sciences that can have several meanings [2].
Consequently, to narrow down the concept, this thesis will utilize the concept of explanatory theo-
ries by Borsboom et al. [31], who define it as a set of linked propositions, united under a general
explanatory principle, that explain phenomena. Phenomena in turn are “stable and general fea-
tures of the world that scientists seek to explain"[31, p.758]. They are generalizations based on direct
observations — data. Consequently, theory explains phenomena which predicts data, while data
generalizes to phenomena, from which we can abduct theory [31]. This relation between theory,
phenomena, and data is illustrated in Figure 2.1.

The primary way psychologists bring the three levels of Data, Phenomena, and Theory to-
gether is the hypothetico-deductive model [31] in which theories are used to derive hypotheses
which are then tested by collecting data. This data is then analyzed — most commonly using
Null Hypothesis Significance Testing (NHST) [60, 86] — to either support or falsify the theory
[80, 164].
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While the hypothetico-deductive approach as it is performed

today is vulnerable to both issues in how its performed [136] — Theory
which I will further discuss in Chapter 3 — and has been crit-
icized for lacking in its ability to build theory [31], it does lead Supports/
to psychology — and other behavioral sciences — to heavily de- | Questions Explains
pend on theory when doing research: To perform a psychological
study, researchers need a theory from which to derive hypothe-
’ Y P Phenomena
ses they can test.
. Supports/ Predicts
2.2 Theory and Theory-Use in HCI Questions
Theory-use — and the discussion thereof — has a long history in Data ]

HCI. Early on, computer scientists saw the need to adopt cogni-

tive theories to understand how users would experience newly

. Fig. 2.1: Illustration of the re-
developed soft- and hardware [39]. From its start, HCI was lationship between theory, phe-
closely intertwined with technological progress [137, 176], and nomena, and data.
.. Adapted from [31, 145]
as technology became more ubiquitous, HCI researchers adopted
theories from more and more disciplines to better address tech-
nology use in different contexts [176].

In HCI, theory can be used to “establish common terminology,
explain and contextualise research findings, predict outcomes, inform design practice and generate ques-
tions for further study” [209, p.40:3]. While psychology forefronts theories’ ability to explain and
predict behavior, HCI additionally values theory for its ability to inform design [e.g., 149, 176].
Several HCI scholars have identified a range of uses for theory with different degrees of overlap.

For example, Gregor [92] described goals and uses of theories in information systems as :
(1) descriptive — describing phenomena and their relationships ("What" questions)
(2) explanatory — explaining how effects come to be ("Why" questions)

(3) predictive — predicting what will happen in a given situation
(4) prescriptive — saying how a certain effect can be achieved

Bederson and Shneiderman [17] utilize essentially the same four categories, but additionally

describe a use of theory for HCI practitioners by being;:
(5) generative — enabling practitioners to create new things
Rogers [175, 176] further expands the list by adding theory being;:

(6) informative — importing knowledge from another field
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(7) ethnographic — being descriptive theory grounded in other disciplinary traditions
(8) conceptual — offering high-level frameworks for design
(9) critical — offering critique based on cultural and aesthetic concerns

Halverson [95] points out that, regadless of the specific use of a theory, they can have de-
scriptive, rhetorical, inferential and application power. i.e., theories (to different degrees) allow
us to describe, talk about, make decisions on, and design for specific phenomena.

Overall, while the exact uses of theories in HCI differ, they are deemed highly useful as tools
that describe and explain phenomena, and allow HCI scholars to design and create artifacts to
evoke them.

Yet, despite this apparent ubiquity and proposed usefulness of theory, HCI scholars have
argued that theory is not used enough [13, 40, 39]. Particularly cognitive theories have been
suspected to be too general to tackle the problems HCI usually seeks to solve [96, 176] and too
unwieldy to be handled by practitioners [39]. HCI practitioners alleged inability to use theory
has been described as an issue of translation, i.e., the difficulty of moving knowledge between
scientific discovery and practice [48].

Translating general theory into something usable in design practice is a core goal of HCI
[203], and many HCI scholars have proposed some method to create an intermediate concept
[16, 101] between theory and design practice. For example, Sutcliffe [203] introduced “generic
models” — theory-derived claims optimized to be reusable in different design projects. Similarly,
Dalsgaard & Dindler [52] propose bridging concepts which take both theory and tangible de-
sign examples to form design articulations. Carroll & Rosson [40] introduced “design rationale”,
a technique to explicitly couple theory with design decisions. A more encompassing approach to
create theories catered to HCI is the concept of "Generative Theories of Interaction by Beaudouin-
Lafon, Bodker & Mackay [15]: They define generative theories of interaction as theories which
are (1) grounded in behavioral theories; (2) can be used to analytically describe a new technol-
ogy, critique it based on needs and context, and can constructively inspire new ideas; (3) have
concepts and generative principles that make it actionable.

Notably, these practices are primarily focused on making behavioral theories easier for de-
signers to implement into their practice. Design practice, however, only makes up a subset of
HCI [48, 231]. Those areas of HCI interested in the study of the user and evaluation of design
[96, 112], not in creating new artifacts are scarcely catered to.



10 Chapter 2. Theory in Psychology, HCI, & PX

2.3 Theory-Use in PX research

One area that is more focused on users than design practice is empirical PX research, which seeks
to understand how and why certain game systems create a certain experience for players [62,
223]. As such, PX research puts less focus on design practice and is instead more interested in the
evaluation of experiences and game design [e.g., 1]. While theory has a wide variety of meaning
and uses in HCI, theory-use in empirical PX is primarily discussed in terms deliminating a PX
construct — i.e., defining what makes a good player experience.

To facilitate this, PX research is heavily built [223] on both general psychological theories —
e.g., SDT [184] or Flow [50] — and game specific translations — e.g., the Player Experience of
Need Satisfaction (PENS) [185] or GameFlow [204]. These theories are then used as tools to, for
example evaluate how certain game elements impact the player experience — e.g., the effect of
power-ups on players [57] — or explain the preferences of players for one game over another —
e.g., using developmental psychology to understand player preferences [24].

This being said, like with mainline HCI, theory-use in games research has been criticized.
Work by Tyack & Mekler [208, 209] found that use of SDT [184] in HCI games research was
generally superficial, while Ballou [9] argued a lack of engagement with theory being a cause
for psychological games research not making much progress towards understanding the effect
of games on players.

Yet, recommendations for better theory-use in empirical PX research is rare. PX textbooks
mention theory as a central element of our practice, but they rarely talk about how to use it in
our research [e.g., 223]. The aforementioned work by Tyack & Mekler [209] argue, based on Beck
& Stolterman [16], for deeper embedding of theory at all stages of the research process (e.g., for
derivation of hypotheses, choice of methods, etc) and engaging in "talk-back" (i.e., relate find-
ings back to the theory that informed the study [see also 211]), but likewise does not go into
detail as to how this looks in practice. Ballou [9] noted, that much psychological games research
is not well suited to conduct precise theory tests, and recommends to instead focus on research
practices further down the "derivation chain" [130, 187] (see Chapter 3) — such as creating de-
scriptions of phenomena, findings boundary conditions, and conduct exploratory experiments
— in order to eventually build up robust theory covering PX, but also does not explain how
this looks in practice. Those recommendations that are more practice oriented are, however,
primarily focused on facilitating the hypothetico-deductive method — such as hypothesis for-
malization which outlines the process of operationalizing hypotheses [108] and the Touchstone2
software that aids experimental design [65] — which is only a singular way to engage with the-
ory in empirical PX research.
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24 Summary

Overall, theory is deemed useful for PX research, but our theory-use is considered lackluster.
While there are recommendations for improving how we engage with theory, it is unclear how
this would look in practice, as most recommendations are high-level suggestions for research
practices. In this thesis, I want to provide personal accounts of my own engagement with theory-
informed empirical PX research from four research projects.

With this, I provide accounts of both successful and (so far) unsuccessful research projects;
something that is rare in research [cf. 79, 212], and has never been done in empirical PX research.
In fact, researchers have criticized that there is an expectation for research to be a success narra-
tive [100]. As Yarkoni noted, it “is an unfortunate cultural norm within psychology (and, to be fair,
many other fields) to demand that every research contribution end on a wholly positive or “constructive’
note.”[233, p.14]. Moreover, acknowledging issues in our research is potentially detrimental to
our chances to get published [97].

Yet, particularly in design research practice, some authors have discussed the benefits of
reporting challenges and failure in their work. For example, Gaver et al. [79] discuss the fail-
ure of a technological intervention, particularly in regards to how they came to the conclusion
that their artifact failed, and what knowledge they gained in the process. Similarly, in an auto-
ethnography, Howell et al. [100] reflected on their research process and explicitly engaged with
failure to open the discourse in design research towards acknowledging challenges as a way to
“reflect on and re-understand the specific situated roles we played in our past projects” [100, p.42:3].

Still, accounts from inside the research process remain rare, despite that for empirical PX
research they could help articulating the opportunities and challenges of theory-use, and subse-
quently, how our engagement with theory could be improved. In the rest of this thesis, I want
to look at the practice of working with theory in empirical PX research. In the next chapters, I
will first look at how empirical PX research primarily approaches theory —i.e., the hypothetico-
deductive method using NHST — and discuss how useful it is for our field. I will then discuss
four research projects at different stages (published, discontinued, and in progress), in regards
to how they used theory and what challenges they faced.






Chapter 3

Theory Testing

As mentioned in the previous chapter, empirical Player Experience research is heavily built on
psychological theories and methods [58, 112, 203, 223]. Consequently, to test theory, empirical
PX research closely emulates the de-facto default psychological approach to theory testing [8,
60, 112]: Null Hypothesis Significance Testing (NHST). While NHST is widely used [60, 86], it
has been increasingly criticized for being methodologically muddled [86], easy to use incorrectly
[200, 222], and unsuited to test all but the most precise hypotheses [205].

In this chapter, I will first discuss the benefits and issues of NHST. I will then discuss Pub. I,
a systematic literature review of NHST reporting at CHI PLAY — a central venue for empirical
PX research. Based on the findings of Pub. I, I will argue that empirical PX research is often not
aimed at testing theories, and consequently, using a method to test theory may be suboptimal for
achieving our goals. Lastly, I will discuss exploratory research beyond NHST as a more useful

approach to studying PX.

3.1 Null Hypothesis Significance Testing

NHST is a widespread method to perform inferential statistics, i.e., statistics to discern if a lim-
ited dataset generalizes to a population [60]. Itis a central pillar of the hypothetico-deductive model
of theory-testing as it is performed in psychology [86]: Researchers generate a hypothesis to test
a theoretical claim, they design a study, collect data, and then use NHST to decide if the data
supports or falsifies the hypothesis and therefore the theory [136]. As studies using NHST are

commonly used to test hypotheses, they are considered confirmatory research [63].

13
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In practice, using NHST entails first asking a research question, which is then "operational-
ized" by turning it into a statistical hypothesis: An if statement that directly corresponds to a
measurement. For example, the research question "Do players enjoy challenge in videogames"
can (among many other options) be operationalized to "If players enjoy challenge in videogames,
then players in the high challenge condition will report higher enjoyment than players in the low
challenge condition". This statistical hypothesis has two competing outcomes: Either, there is no
effect of challenge on enjoyment — which commonly constituted the null hypothesis (Hy) — or
there is an effect — which constitutes the alternative hypothesis (H1) [139]. To decide between
these competing hypothesis, researchers perform statistical tests — e.g., a t-test or an ANOVA
[71] — which produce a p-Value. This p-Value represents the probability of the Data if the Hy is
true. If the p-Value is lower than the significance threshold, the Hy is discarded in favor of H;.
If p >= «, then the Hj is retained [139].

NHST can be suitable to test theories as it allows for nominal control of two types of errors.
The Type I error — falsely rejecting the null — and the Type II error — falsely not rejecting the
null [60, 139]. By, for example, setting the Type I error rate to a = .05 and Type II error rate to
B = .2, we control that in the long run — i.e., when performing the same study over and over
again on newly sampled data — we will falsely reject Ho 5 out of 100 times, and will falsely not
reject Ho 20 out of a 100 times.

This is potentially powerful when testing theories, but has two major drawbacks in practice.
First, as error rates are controlled in the long run the evidence of a single result is weak [60, 61,
63]: Controlling the Type I error at the usual « level of 0.05 means that with the given result,
we would falsely accept the H; in question 5 times in 100 hypothetical studies, not that we have
a less than 5% probability the H; is false [60]. Moreover, finding Ho to be false does not also
mean that H; is true [80]. In fact, it is only by our study design that H; should be the only other
alternative. In practice, this usually means a study may find that there is not "no difference"
(i.e., the Hy is rejected) therefore there has to be a difference (i.e., H; is accepted). This has long
been criticized as "weak" theorizing as this only ever requires to reject a single point (i.e., 0) [129].

Moreover, this puts heavy emphasis on replications — i.e., running the exact or conceptually
same study over and over again to rule out false positives [192, 238]. Replications, however, are
seldom done [99], as they are complex [e.g., 143, 192], and often a thankless task that may not
result in publications [177, 178].

Second, while NHST allows for the nominal control of error levels, it is susceptible to both
accidental and intentional inflation of said error level; to the point that scholars argued that it is
not only possible, but trivially easy to make any test significant [200]. During the research pro-
cess, a lot of decisions — such as how exactly to prepare the data — are left up to the researcher.

These researcher degrees of freedom are numerous and often ambiguous, as there is usually not a
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single correct answer to any of the decisions a researcher has to make during the study design,
the data collection, the analysis and the write up of the final paper [200, 222].

In practice, a researcher may take a non-significant result, remove some outliers, or split the
data by participant gender, rerun the test, and suddenly have a significant result [194, 200]. Uti-
lizing degrees of freedom to increase the chances of getting a significant result have been coined
Questionable Research Practices (QRPs)[105], and were the target of many of the methodological
improvements proposed by the Open Science (OS) movement in the wake of Replication Crisis
[for an overview, see 159].

The main starting points to reduce QRPs and improve the use of NHST was the promotion
of rigor with which to perform and report statistical tests, and transparency of how the analysis
was done. Simmons et al. [200] proposed 6 requirements for authors to reduce QRPs — such as a
minimum sample size of 20 data points per condition, a preemptively decided stopping rule, and
mandatory reporting of all observations, exclusion criteria, variables, and analyses. Wicherts et
al. [222] extended this into a checklist of 34 degrees of freedoms that authors should report,
separated into hypothesizing, design, collection, analysis, and reporting phases. Most recently,
Aczel et al. [3] provided a 12 and 36 item, consensus-based based transparency checklist to foster
transparency and therefore aid reproduction of results and facilitate research synthesis.

Furthermore, to facilitate the transparency of NHST — and research as a whole — researchers
were increasingly encouraged to share their data, analysis scripts, and research artifacts, in or-
der to allow for reproduction of the results and easier replication [136, 134]. This was made
significantly easier by the rise of FAIR repositories [225] — repositories that make data findable,
accessible, interoperable, and reusable, such as the Open Science Framework, or Zenodo — and
heavily promoted by, for example, the TOP guidelines [141]. Moreover, practices like preregis-
tration [142] — in which researcher degrees of freedom are codified before the study is conducted
— registered reports [188] — in which a project is peer-reviewed before data collection, and ac-
cepted in principle for publication — and open peer-review [182] — in which the peer review
process is made comprehensible from the outside — were pushed for and established.

3.2 NHST at CHI PLAY

Like with theory-use, the use of NHST has long been criticized in HCI [e.g., 37]. Since the
early 2010, the CHI community has formally organized to promote better statistical practices,
for example via the RepliCHI Special Interest Group (SIG) [227], panel [229], and workshops
[230, 228], and the Transparent Statistics in HCI SIG [113]. Likewise, several works have pointed
out methodological issues around the use of NHST [22, 37, 44, 112] and the lack of transparency
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and artifact sharing [5, 45, 44, 216] in the community. Moreover, several works have attempted
to translate the psychology focused OS practices and principles over to HCI [e.g., 23, 21, 104],
and facilitate their adoption [e.g., 63, 88, 217]. Still, statistical significance is often the primary
way in HCI to validate our research claims [44].

Despite these calls for improved methodology around NHST and more transparency, how
much and how well it is used in empirical PX research has remained mostly speculative. Con-
sequently, to understand how empirical PX researchers use and report their research, we con-
ducted a systematic literature review — "Statistical Significance Testing at CHI PLAY: Challenges
and Opportunities for More Transparency" (Pub. I). In it, we reviewed the entire full paper cor-
pus published at Annual Symposium on Computer-Human Interaction in Play (CHI PLAY) —
a central conference for HCI games research! — investigating how it compares to the NHST
reporting best practice laid out by Wicherts et al. [222].

The goal of this work was two-fold: First, to take stock of how we report on our studies in
HCI games research and investigate the uptake of OS and transparent reporting practices. Sec-
ond, to create a resource communicating transparent statistical reporting to both authors and
reviewers, facilitating a shared expectation of what should be included when reporting inferen-
tial tests.

Using the PRISMA-P protocol [195], Pub. I investigated the entire CHI PLAY corpus. Of all
full papers published at the conference between 2014 and 2019 (n = 246), slightly less than half
(n = 119) used NHST. Our analysis revealed that inferential quantitative analyses at CHI PLAY
were exclusively done utilizing NHST, indicating a similar monopoly on quantitative analysis
as in psychology [60, 86]. In regards to the reporting, many studies did not include information
such as a power analysis or other forms of sample size justifications (94.1%), did not report as-
sumption tests (53.8%) — required for the validity of parametric tests — or reported incomplete
test statistics (31.1%). The results of the analyzed papers often lacked effect sizes (37%), and
rarely utilized non-dichotomous reporting measures (6.7%). Moreover OS practices like data
sharing (5%), or pre-registration (0.8%) were exceedingly rare.

While our results did not allow us to make any inferences about the quality of data analyses
at CHI PLAY, the quality of reporting we found could not dispel claims of looming “threats of
a replication crisis”[44, p.1]. The quality of reporting practices varied widely, with many recom-
mendations made in behavioral sciences to address issues with NHST — such as consistently
reporting effect sizes [112], power analyses [112], using non-dichotomous analyses [22, 51], or
sharing data [134, 216] — not being widely used. To mitigate this, we introduced a checklist that
authors could follow when writing up their study, and reviewers could use to quickly check if all

required information was present. Anecdotal evidence in the form of conversations with peers
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and observations during peer review indicates that the checklist has found some use in teaching,
for write-ups, and to communicate reporting recommendations to authors.

Moreover, aside from the mixed reporting quality, our study also indicated that many of
the papers published at CHI PLAY may not benefit from using NHST in the first place. As I
noted above, NHST is only suitable for very specific, confirmatory research questions [130, 186].
i.e., those research questions that seek to test a precise hypothesis with known error rates. It
is, however, very common to use NHST to test hypotheses regardless of the research question
or underlying theory supporting it [86, 187, 186]. Our analysis showed, that of the included
papers, we could only identify clear confirmatory research goals in little more than a third (37%).
This hints at testing theories potentially not being the primary goal of these works, which in
turn indicates that this "ritualistic” use of NHST [86] might also be happening in empirical PX
research.

The idea, that empirical PX research is often not aimed at testing theory is further supported
by recent work on HCI games research, which highlights that little HCI games research mean-
ingfully interacts with theory [208, 209]. In fact, PX research [62, 223], as well as the wider field
of HCI [112], often does not seek to test theory, but instead evaluate design implementations, for
which the use of NHST is questionable [112]

Moreover, the theories that are used in PX may not readily lend themselves to the type
of precise hypothesis testing required for NHST to be used well. Recent work in psychology
[e.g., 74,224] has called out psychological theories to be unsuited for NHST, due to them being
vulnerable to hidden assumptions [74], having only weak logical relation to the from theoretical
tenets to derived hypotheses [145], and sometimes not being (scientific) theories at all, but rather
vague, imprecise and/or practically unfalsifiable” [85, p.196] surrogates of theory. This critique of
weak theories has since been repeated for psychological games research by Ballou [9], who ar-
gues that "a purely confirmatory approach is ill-advised [as] games research simply lacks nuanced enough
theory to make specific predictions” [9, p.2:6]. Indeed, one of our most popular theories [163] — SDT
[184] — has been criticized as difficult to derive precise claims from [59, 209].

Given that empirical PX research rarely formulates confirmatory research goals (Pub. I), PX
rarely deeply engages with theory [209], and theories used in PX may not be ready to be thor-

oughly tested [59], are there better ways for PX researchers to conduct theory-informed research?

3.3 Exploratory Research

In HCI [45], as in other fields [e.g., 84, 220] exploratory research is a vital component, often

overshadowed by confirmatory hypothesis testing. Unlike confirmatory research, exploratory
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research does not seek to provide explanations for phenomena, but instead describe them [69].
It aims to obtain empirical regularities and make broad inquiries into complex systems, while
usually not necessarily having access to any guiding "local" theory [202, 148].

This is not to say, that exploratory research does not utilize theory [220]. Exploratory research
is guided by background theories[46], which are theories which are relevant to the phenomenon
in question, but have not yet been shown to directly apply to it. While it may be unknown if
a background theory applies to the phenomenon in question or not, they constrain the search
space of effects and mechanisms researchers look for [145]. This has the benefit, that exploratory
experiments can be used to investigate scarcely mapped phenomena, while raising the chances
of finding robust effects by having a theoretical framework to scaffold results onto [73]. In this,
exploratory studies are theory-informed, not theory-driven [220].

If exploratory research is done in this way — i.e., theory-informed — it can have a valuable
impact for the theory it uses, and, in turn, could be highly useful in empirical PX research. As
mentioned above, many theories in psychology are are too underdeveloped to derive the kind
of hypotheses from which are meaningfully tested with NHST [187].

To develop theories to the point where they can be properly tested, Scheel et al. [187] rec-
ommend researchers to engage with the Derivation Chain [130] — i.e., focus their research not on
testing theory, but on exploratory work forming concepts, developing measurements, defining
relationships between concepts, and identifying boundary conditions and auxiliary assumptions
[187].

This strengthening of the Derivation Chain can be achieved by several non-confirmatory, ex-
ploratory research activities. For example, researchers may engage in descriptive [84], discovery-
oriented work [145], identifying robust phenomena to understand what a theory needs to ex-
plain. Another activity is a-priori evaluation of theory plausibility, for example by formal mod-
eling [179], computational modeling [94] or theory mapping [91], which are ways to more easily
check weak, verbal theories [74] for inconsistencies or uncertainties. Moreover, exploratory ex-
periments allow for discerning plausible parameter ranges, identifying boundary conditions and
auxiliary assumptions, as well as establishing empirical patterns [e.g., 73, 148, 202, 186]

Despite the importance of exploratory work as part of the derivation chain [e.g., 9], and
HCI research practice [e.g., 45], there are little to no guides or accounts on how to perform
exploratory empirical PX research. As discussed in the previous sections, guidance on how to
use theory in HCI practice is primarily focused on design [e.g., 15, 40, 52, 203], while those
works seeking to provide guidance on empirical work are mostly focused on improving statisti-
cal methods [e.g., 22,37, 44, 112], or transparency [e.g., 104, 217], or suggest research activities
without specific recommendations [e.g., 9, 209].

In the following chapters, I address the lack of accounts of theory-informed exploratory re-
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search practice, by describing and reflecting on four research projects, representing different
appraches to PX research. Pub. II (Chapter 4) and Pub. III (Chapter 5) are descriptive works
which seek to improve our understanding of emotional moving, and empowering and disem-
powering gaming experiences respectively. Proj. I (Chapter 6) is an attempt at outlining how
emotionally videogame experiences become enjoyed and appreciated, highlighting difficulties
when attempting to test theories in empirical PX research. Lastly, Proj. II (Chapter 7) is an ex-
ploratory experiment, using CET [183] as a background theory to approach the experience of

videogame rewards.






Chapter 4

Aesthetic Game Experiences

The project "My Soul Got a Little Bit Cleaner”: Art Experiences in Videogames" (Pub. II) employs
an empirical aesthetic theory — the VIMAP [155] — to explore what kind of videogame experi-
ences people consider to be art experiences, and what effects they had on them. Pub. II consists
of an online survey in which participants were asked to recall and describe a recent instance of
an art experience with games, explain, why they thought of it as an art experience, how the expe-
rience impacted them in the long term, and if they saw intention by the developer behind their
experience. In addition, participants indicated the emotional spectrum the experience afforded
using the Aesthetic Emotions Scale (AESTHEMOS) [191]. For the analysis, we chose to utilize
Qualitative Content Analysis [128].

In this chapter, I will discuss this project by first, giving a general overview of emotional
player experience and empirical aesthetic. I will then discuss why we chose to employ empirical
aesthetics to study PX, highlight issues during the research project, and finally recap the results
and reflect on the process.

4.1 Aim of Study

The videogame experience is rich with emotions [27]. While traditionally, PX research is primar-
ily interested in positive experiences — i.e., fun [131] — focus has recently shifted to account
more for experiences that aren’t purely positive [27]. Past work on emotional videogame expe-
rience highlighted a wide range of both positive, and negative emotions [e.g., 29, 158], resulting

in both positive [e.g., 28] and negative experiences [e.g., 89]. These findings indicate that the
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experiences videogames are able to afford could closely mirror the experiences evoked by other

forms of art [27]. Consequently, it might be be fruitful for the conceptualization of emotional

videogame experience to take the perspective of empirical aesthetics.

4.1.1 Empirical Aesthetics

Empirical aesthetic [68] is a psychological subdiscipline
primarily based in cognitive science [20] and neuro-
science [42]. At its core, empirical aesthetics asks why
and how we experience art. A notable questions as the
human behavior of seeking out art is, on the face of
it, paradoxical: We generally seek out situations that
elicit positive emotions and avoid those that elicit neg-
ative ones; and while experiencing art is usually ulti-
mately enjoyable, the art experience itself is fundamen-
tally linked to negative emotions [133]. So while we
dread the sight of spoiled food, we can appreciate it if
the images are framed as art [218, 81]. While we try
to avoid sadness in real life, we enjoy watching movies
that make us sad [146]. And even though we experi-
ence fear in videogames, we experience pleasure from
playing them [29].

One recent model that seeks to explain how people
react to art is the Vienna Integrated Model of top-down
and bottom-up processes in Art Perception (VIMAP)
[155]. The model is an amalgam of the authors previ-
ous models [117, 152], and rooted in the theory of se-
quential appraisal checks: A theory that broadly posits
that living things, when faced with a situation, will go
through a series of appraisal checks in order to come
to the appropriate emotional and behavioral reaction
[190]. For example, when encountering a new stimulus
it is first appraised as novel. Based on this appraisal,

the stimulus is then either appraised to be hard to com-
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Fig. 4.1: The VIMAP (adapted from [155]).
Once perceivers reach the Cognitive Mas-
tery stage, they make two or three ap-
praisal checks (purple), leading to differ-
ent outcomes (blue), depending on the self-
relevance, schema congruence and coping
potential being high (green) or low (red).
Note, the coping check is proposed to be
only done when the artwork has high self-
relevance but low schema congruence.

prehend, which leads to the negatively valenced confusion, or as easy to comprehend, which

leads to the more positively valenced interest [198].
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The VIMAP (Figure 4.1) proposes five distinct experiential outcomes to an art experiences
based on a series of such appraisal checks: Facile, Novelty, Harmony, Abort, and Transforma-
tion [155]. The outcome the perceiver arrives at depends on three specific appraisal checks: an
artwork being (1) congruent with the perceivers self-image (e.g., it fits with what they consider
an artwork to be), on the artwork being (2) relevant (e.g., it is important to the perceiver to have
an opinion of the artwork), and on the perceiver needing to (3) cope with it (e.g., the artwork
challenges a perceivers beliefs in a form the perceiver cannot easily dismiss). These discrep-
ancy checks and subsequent outcomes tend to be characterized by specific emotional outcomes,
which are suggested to be stronger the more self-relevant the artwork is considered to be [153]:
For example perceivers experience awe when experiencing a transformative event [155], or are
being moved to tears when gaining self-relevant insights [156].

This central mechanism of art experiences depending on the experience and resolution of
discrepancies, may be useful for studying PX, as it could apply to and explain the more emo-
tionally complex and reflective responses to videogames we have increasingly become interested
in [28, 89, 221].

4.2 Role of Theory

We chose to use the VIMAP to explore emotionally moving PX for two reasons: First, as outlined
previously, discrepancies — and how perceivers deal with them — are a potential mechanism
to account for particularly mixed emotional experiences, like those observed in prior empirical
PX works. For example, the transformative experiences reported by Whitby et al. [221] are rem-
iniscent of the transformative outcome of the VIMAP: Recountings by their participants often
featured a form of reevaluation of the game as new information was presented, causing a dis-
crepancy by going against their current interpretation of the artwork. Similarly the discomfort-
ing outcomes described by Gowler et al. [89], are similar to abort outcomes, as their participants
reported discrepancies between their interpretation of the games, and their personal values and
expectations.

Second, the VIMAP accounts for emotions that have not been covered much in prior PX
work. Namely epistemic emotions such as interest and insight — which are particularly impor-
tant for higher level art outcomes, such as harmony and transformation —- as well as negative
emotions such as confusion and uneasiness [155, 191]. While some work on emotional gaming
experiences [e.g., 29, 158] have covered a wider range of emotional responses, they have not
incorporated theories that could explain how these emotions came to be or what effect they had

on the player experience.
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As such, the VIMAP served as the theoretical background [73, 46] of Pub. 1I. With it’s foun-
dation in emotional appraisal theory [190], it provided the study with a lens though which to
conceptualize emotional game experience and consequently give them some theoretical ground-
ing, by relating them to specific explanatory mechanisms — i.e., discrepancies. Consequently,
Pub. II aids the concept formation of emotionally moving gaming experiences [187].

4.3 Study

The VIMAP feeds into our study design by guiding our research questions, giving implications
for survey questions and measurements, aiding our analysis, and relating our results to prior
research.

For our study design the VIMAP serves as a lens, focusing our survey on emotional reactions
and post experience impact [95]. The VIMAP posits different art outcomes depending, accom-
panied by emotional reactions and dependent on three discrepancy checks [155]. As most of
the process of the VIMAP is subconscious [155], we decided not to directly ask about the expe-
rience of discrepancies. Instead we opted to just ask participants to recount an art experiences
with videogames, elaborate why they thought it was an art experience, and to describe the im-
pact these experiences had on them. We expected these questions to give us insights into what
aspects of games cause experiences to be considered art experiences, and provide accounts of
when these experiences are particularly impactful. In addition, we asked for the aesthetic emo-
tions [27, 133] felt by the participants during the experience. We used the AESTHEMOS [191],
a questionnaire designed specifically to cover a wide range of aesthetic emotions (e.g., Proto-
typical aesthetic emotions, nostalgia/relaxation, sadness, and amusement) in regards to a wide
range of aesthetic artifacts (e.g., paintings, music, and architecture). Notably, the AESTHEMOS,
like the VIMAP, was not designed to cover games.

Based on the VIMAP, we expected our results to resemble the five distinct outcomes of art
experiences. Consequently, we planned on conducting a Latent Class Analysis [144] to explore the
emotional profiles of each outcome. The clustering of the Latent Class analysis was in turn to
be guided by Thematic Analysis (TA) [32]. However, while expected the clusters to be similar to
the distinct outcomes proposed by the VIMAP, this did not turn out to be the case, with clusters
being too manifold and non-exclusive to be meaningfully analyzed with our sample size [see 26,
for the analysis].

Consequently we adjusted the approach by opting for Qualitative Content Analysis [128], a
codebook based approach which allowed for the explicit incorporation of prior knowledge and

expectations — i.e., the VIMAP — into the analysis. We derived our codebook from two prior
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works in empirical aesthetics [77, 154] as well prior work on emotionally moving videogame

experiences [29].

4.4 Results and Discussion

In recent years, PX research has become increasingly interested in emotionally complex videogame
experiences [27] and scholars have called for an “Empirical Game Aesthetics” [14]. Yet, no empir-
ical work has attempted to ground the phenomenon of emotionally moving game experiences
in theory. By using the VIMAP as a background theory [46] throughout the study process, we
could constrain our search area on aesthetic emotions and the discrepancies causing them.

In particular, we were able to highlight emotions that are rarely acknowledged in PX research
— such as epistemic (knowledge) emotions, and prototypical aesthetic emotions — as well as
illustrated the long term impact these emotional experiences could have. Moreover, some of
our participants accounts closely matched both the transformative outcomes of the VIMAP, and
the endo- and exo-transformative gaming experiences observed by Whitby et al. [221]. While
this in no way says that these experiences have the same origin (or that the VIMAP constitutes
the causal explanation for these experiences), it highlights that this theory-informed descriptive
research can help synthesizing the existing corpus on the phenomenon of emotionally moving
player experiences.

This being said, utilizing the VIMAP poised several challenges throughout the research pro-
cess. In this study, participants reliably reported (mostly) positive experiences that impacted
their lives in some way. Given that the discussions about videogames being art has been long
going in the public [see 27], it was not surprising that people who may want to see the medium
worthy of the label "art" could readily recount such an experience. In this sense, theory did
not only focus our own analysis onto certain aspects of the game experience, but it may have
both pre-selected participants who are interested in games as an art form, as well as focused
the recountings of our participants, who primarily focused on videogames’ aesthetic qualities
(e.g., visuals, sounds, and narratives) and not on gameplay.

At the same time, the experiences in our dataset did not directly map onto the art experience
proposed by VIMAP. As the VIMAP is a cognitive theory and therefore primarily focused on
(mostly subconscious) cognitive processes [155], its core tenets do not necessarily show in the
written accounts remembered experiences. Consequently, our qualitative analysis may relate
player accounts to the theory, helping to shape the concept of an art experience in videogames,
but we cannot make statements about the explanatory ability of the VIMAP.

Lastly, it would have been beneficial to use some form of measure to capture the aesthetic
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experience. However, no quantitative, behavioral measures of the VIMAP outcomes were avail-
able. Instead, we used the AESTHEMOS which covers a wide range of emotions— including
enjoyment, a common indicator of good PX [1, 131] — but was not validated for games and had
worse than expected internal consistency (see the supplementary material).

In conclusion, using the VIMAP as a background theory did shift our attention to hitherto
sidelined emotions and allowed us to synthesize past results, indicating some descriptive and
rhetorical power [95] of the VIMAP and offering a new analytical lens [15] for emotionally mov-
ing game experiences. However, issues arose during analysis and interpretation of the data as
the VIMAP’s proposed cognitive mechanisms are hard to measure quantitatively, and hard to
map to qualitative responses. Moreover, art experience being a "loaded" term may have heav-
ily influenced both the kind of experiences reported and the types of people who answered the

questionnaire.
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Chapter 5

Empowering and

Disempowering PX

Pub. III is an exploratory survey of what kind of experiences players consider to be empower-
ing and disempowering. While the study approach is similar to Pub. II — particular in terms
of study design — this paper engaged with theory quite differently: While emotionally moving
videogame experiences are a rather well described phenomenon in lack of a theoretical founda-
tion, empowerment in videogames is rarely defined itself, but may have conceptual overlap to
several other PX theories, such as such as SDT [184], and Attribution Theory [58]. Therefore, in
Pub. I1I, we set out to explore and conceptualize the phenomenon of empowering and disem-
powering videogame experiences by examining the type of experiences players themselves find
empowering or disempowering, and how these experiences relate to other PX concepts.

In this chapter, I briefly recapitulate conceptualizations and uses of empowerment in other
fields and discuss how it is used in HCI and PX research. I then discuss the study process, how

we decided to approach the phenomenon and the process of relating it to existing PX concepts.

51 Aim of Study

Empowerment as a scientific term has a long history. It was first used in a sociological context
[e.g., 107, 111, 180, 201] where it was positioned as a bottom-up process to alleviate systemic
pressures on marginalized communities so that they would have the rights and means to live a
good life [167].

27
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Later, Zimmerman [237, 235, 236] shifted the level of analysis from the sociological focus
on communities to the individual. He termed the concept of Psychological Empowerment, which
is an individual, context-dependent phenomenon, grounded in intrapersonal, interactional and
behavioral components: ILe., a person is empowered if they can (and believe they can) change,
understand, and control their current situation [236].

In HCI, empowerment is a widely, but inconsistently used term [193]. Schneider [193] iden-
tified eight different lines of empowerment research in HCI, differing on their (1) concept of
power (power-to, or power-over), (2) psychological component (feeling, knowing, or doing),
(3) persistence of empowerment (persistent or transient), and (4) design mindset (participatory,
or expert). In PX research alone, empowerment has been used to describe giving differently
abled players the ability to play and compete with one-another [82, 90], to exaggerate players’
movements in a mixed reality game giving the in-game appearance of "super-powers" [119], to
offering coding-free development tools [12]. Another different use focuses on Al and player
experience, where empowerment is considered a “context-free” [ p.1 114] universal function; a
concept closer to what Zimmerman coined individual empowerment [236]. Here empowerment
is the quantification of “an agent’s potential perceivable influence”[93, p.3].

These different understandings of empowerment lead to what is termed "conceptual stretch-
ing" [83, 187], where the concept of empowerment is stretched over a range of phenomena that
are not necessarily aligned. While it is generally understood that empowerment is good [193],
there is no agreement on what it means for players to be empowered. Moreover, empowerment
is primarily seen as an outcome. How empowerment is experienced by players — what causes it
and how it makes them feel — has seen little empirical attention. This project aimed at providing
descriptions of when they felt empowered and what these experiences meant to them in order

to aid the conceptualization [207] of empowerment as PX.

5.2 Role of Theory

Empowerment has a long history in the behavioral sciences [167, 235, 193]. However, it is unclear
what it means for videogame players to be empowered, and if these experiences are always
desirable. Moreover, while disempowerment in real life is generally undesirable [167], in games
where negative emotions can be highly appreciated (see Chapter 4), there could be value in
disempowering players. In order to understand what it means for players to be empowered
and disempowered and how they experience either we use several established concepts of what
makes good PX and relate them to the concept of Psychological Empowerment [236].

The goal of this theoretical triangulation was to interlink the commonly used term empow-
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erment with existing PX constructs in order to map what it might mean for a player to feel either
empowered or disempowered, and therefore how the term can be used in future research and

game design.

5.21 Empowerment

In order to further our understanding of em-

powerment and disempowerment as PX we

started with the concept of Psychological Em-

Psychological

powerment [236], which we then related to Empowerment

established PX constructs. To do this, we took
the descriptions of Psychological Empower-
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of common PX concepts of SDT [184], attri-
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struct with three components: Intrapersonal, Empowerment according to Zimmerman [236]
Interactional, and Behavioral (Figure 5.1). In-

trapersonal components of Psychological Empowerment are primarily related to a sense of self-
efficacy, perceived control, and perceived competence. The Interactional component relates to
people being aware of their given context, and understanding their options and chances for im-
pact. The Behavioral component relates to the actual behaviors people may take.

These three components of Psychological Empowerment provide some overlap with estab-
lished PX concepts. First, the theory of Basic Psychological Needs — a subtheory of SDT [184]
— highlights the importance of the satisfaction of three needs for an activity to support intrin-
sic motivation: (1) autonomy — feeling ownership and self-endorsement of ones actions — (2)
competence — feeling effective when interaction with the environment — and (3) relatedness
— feeling connected with others. These three needs are reminiscent of particularly the intrap-
ersonal and interactional components of Psychological Empowerment: Experiencing domain-
specific control, self-efficacy, and perceived competence can mean satisfaction of competence
and autonomy, while successfully navigating ones community may satisfy relatedness.

Second, Attribution Theory in PX research aims to explain to which factors players attribute

success and failure [58]. Success and failure can be (1) internally or externally attributed —
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i.e., this outcome was because of me or because of others —- can be (2) stable or transient —
i.e., future outcomes are determined by the same or other factors — can be (3) controllable —
i.e., the outcome was dependent on something the player controlled like effort, or something
they cannot change like talent — and (4) can be global or specific —i.e., success or failure trans-
late to other tasks or are specific to this singular type of event. Players attribution of success
and failure as either their fault or out of their hands directly corresponds to Zimmerman’s [236]
account of people feeling being in control of their actions.

Lastly, Pub. IIl employs the PXI. While the PXI has overlap [1] with SDT [184] (and par-
ticularly the PENS [185]), and therefore the same overlap with Psychological Empowerment,
it further highlights players understanding of their environment: The "Goals and Rules" and
"Progress Feedback" dimensions cover the players understanding of how their environment
works and what they have to do to successfully act in it. This is reminiscent again of the Interac-
tional component of Psychological Empowerment. Moreover, the PXI is positioned to measure
positive PX based on low level aspects of the game and higher level psychosocial evaluations by
they player [1]

5.2.2 Disempowerment

In addition to empowerment, Pub. III further investigated the concept of disempowerment.
While disempowerment is usually not a concept in itself but just the absence of empowerment
[e.g., 168,193, 236], in videogames, disesmpowerment could potentially be an interesting concept
in and of itself: As discussed in Chapter 4, videogames (like art) often feature negative experi-
ences to a positive effect. Likewise, videogames often benefit from [75, 160], or even require
[109] the at least credible threat of failure. Moreover, disempowerment, in form of surrender-
ing control, has been shown to be a powerful subversive act [18]. Consequently, in addition to
focusing on the conceptualization of empowerment as PX, Pub. III looked at the experience of

disempowerment.

5.3 Study

There is considerable overlap between the verbal accounts of Psychological Empowerment [236]
and SDT [184], Attribution Theory [58], and the PXI [1]. Yet, there are no accounts on how ei-
ther empowerment or disempowerment are experienced by players, and when or whether these
experiences make for good or bad PX. Therefore, we designed an exploratory mixed-methods
approach to help understand what kind of videogame experiences players find empowering and

disempowering, and how they come to enjoy or dislike them.
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One issue when trying to explore the phenomenon of Psychological Empowerment is its
individual nature: Psychological Empowerment takes different forms for different people, in
different contexts, and fluctuates over time [236]. In turn, there is no questionnaire to measure
Psychological Empowerment. Instead, as empowerment may not be meaningfully capturable
by a standardised questionnaire at all [236], we chose to instead collect qualitative reports of
players experiencing either empowering or disempowering experiences. We then used the PXI
[1], an attribution questionnaire [58], and a compound questionnaire for need satisfaction and
frustration [1, 7, 43, 197] to explore the relation between empowerment and these concepts, as
well as the valence of the PX.

To analyze the qualitative answers, we employed Reflexive Thematic Analysis (TA) [32].
TA is an approach to qualitative data analysis and interpretation which implicitly entangles the
researchers subjectivity in the analysis process. In context of the given study, this approach al-
lowed us to incorporate prior theoretical understandings and expectation of both empowerment

and disempowerment, as well as the related concepts to aid in the creation of the seven themes.

5.4 Results & Discussion

Our approach of identifying themes of empowerment and disempowerment and subsequently
investigating their relation to other PX concepts provided us with a detailed view of empower-
ment and disempowerment as PX. Most notably, while it did support the general understanding
of empowerment being good, it further highlighted that in videogames, pure empowerment is
less appreciated than the empowerment that comes after considerable struggle. Likewise, while
in game disempowerment can be bad — particularly if it relates to real-world discrimination
vectors such as gender — it can likewise pose an opportunity for highly appreciated, deeply
moving experiences.

Yet, exploring the player experience of empowerment was not without challenges. First,
both Psychological Empowerment [236] and the theories and concepts we connected it to — Ba-
sic Psychological Needs [184], Attribution Theory [58], and the PXI [1] — are primarily verbal
[74], which makes relating them to each other not straight forward. For example, while both Psy-
chological Empowerment and SDT highlight a feeling of competence, it is not necessarily clear if
these concepts are the same in both theories. Similarly, the concept of attributing event outcomes
to oneself in Attribution Theory may or may not be the same as experiencing self-efficacy and
understanding the causal connections of our surrounding in Psychological Empowerment.

Notably, particularly the attribution questionnaire [58] showed considerable overlap be-

tween empowering and disempowering experiences. While there was often some form of at-
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tribution in the qualitative accounts of players —i.e., the themes "Out of Their Hands" and "Be-
ing the Worst" primarily differed on failure being described as the fault of others or the player
themselves — this seemingly did not directly translate into the quantitative scales. It should be
noted, however, that our approach of separating participants via TA, before comparing at their
emotional experiences has very little validity outside of the study: As the act of separation en-
tails an active interpretive effort by the researchers, these groups should not be treated as distinct
classes that could represent different populations.

Moreover, our focus on player accounts did not result in a clearer conceptualization of em-
powerment and disempowerment, but instead highlighted the range of experiences players con-
sider to be either. While we did find interesting overlaps to the other concepts, our results in-
dicated both empowerment and disempowerment meaning a lot of different things to different
people, in different situations and even in different games [236]. For example, being disempow-
ered in a multi-player game was generally bad, but being disempowered in a horror game was
the intended, enjoyed experience.

This being said, Pub. Il highlighted elements important to players during empowering and
disempowering experiences, and what made these experiences positive and negative. Even with
the limited generalizability of the themes and associated differences in quantative scales, this
unearthed several interesting research directions — such as the potential importance of first
disempowering players to ultimately create more empowering experiences. In this, while this
study complicated what empowerment as a player experience may mean, it offered a starting

point to further develop empowerment and disempowerment as valuable player experiences
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Explaining Positive Discomfort

In Chapter 4, I discussed previous work exploring emotional videogame experiences from an
empirical aesthetic perspective. One take away from Pub. II was that empirical aesthetics may
be utilized to study emotional videogame experiences. In particular, it highlighted the role of
epistemic emotions —e.g., insight and understanding — which could position appraisal theories
as a tool to understand how some emotional videogame experiences come to be experienced as
negative [e.g., 89], while others come to be experienced as positive [e.g., 28]. However, the
descriptive design of Pub. II did not allow to ascribe any explanatory power to the VIMAP when
it comes to emotional videogame experiences.

Consequently, while planning a follow-up on Pub. II, we aimed to test the core mechanics of
the VIMAP, resulting in Proj. I. In the following, I will reflect on Proj. Iby first briefly discussing
emotional challenge. I will then recaputlate how theory fed into the study design — focusing
on the hypothesis derivation and theory-driven game design — the analyses and results, and
finally reflect on the outcome of this study. The data, analyses and all research artifacts relating
to Proj. I are available at https:/ /osf.io/rnbse/?view_only=d59e36415fe3418c8d6ebaacd264deof.

6.1 Aim of Study

In games research, a growing body of works has emerged, examining the appeal of games that
are uncomfortable [89, 110] or frustrating to play [109, 226], that afford strong negative player
responses [25, 28, 126, 135], or feature emotional challenge [29, 47, 158]. However, these works

remained primarily descriptive and non-generalisable. For example the work by Bopp et al. [29]
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on emotional challenge notes that "[...] no causal inferences may be drawn due to the exploratory
nature of [their] study”[29, p.41]. Similarly, Jergensen [110] discusses the positive discomfort of
Spec Ops: The Line’s[232], but explicitly notes the findings may not apply to even other military
shooters.

Overall, while regularly described, no theory has been brought forward to explain emotion-
ally moving videogame experiences. This is particularity pertinent as these experiences can be
highly appreciated [e.g., 29, 221], but also be source of considerable discomfort [89]. Conse-
quently, being able to predict when (or for whom) a certain experience will be positive or neg-
ative, would be highly useful for game designers seeking to evoke these experiences. At the
moment, while there are game design textbooks which provide techniques for eliciting flow [76]
or intrinsic motivation [189], there are few pointers for how to create games that perturb without
repelling players [36, 56]. Likewise, it would be beneficial for games researchers who try to un-
derstand how different player experience (PX) concepts (e.g., discomfort, psychological needs,
enjoyment) are related, as it could subsequently improve our field’s capacity to study games
phenomena beyond enjoyment.

Proj. I aimed to understand the explanatory mechanisms behind emotional challenge — that
is, mechanisms that allows us to predict when and how an emotionally challenging experience
will become appreciated — by approaching the phenomenon with two theories: SDT [184], and
the VIMAP [155].

6.2 Role of Theory

Proj. I aims to compare two different perspectives on emotional challenge: SDT [184] — a com-
mon PX framework [163, 223] — and the previously mentioned Empirical Aesthetic perspective

(Chapter 4). I will discuss them here in turn.

6.2.1 The Motivational Perspective

A common way to frame PX is by way of motivation: SDT [184] is widely used in PX research
[163,223] and centers good PX around the satisfaction of psychological needs: Autonomy, Com-
petence, and Relatedness. Should these needs be satisfied, players will enjoy the experience. This
motivational approach to PX, however, does not really account for mixed affect experiences that
are not need fulfilling experiences, yet, still highly valued [e.g., 29, 110]. While enjoyment is usu-
ally somewhat lower in emotionally challenging experiences compared to conventionally chal-

lenging experiences [29, 158], work on emotionally challenging [e.g., 28, 29] and need frustrating
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experiences [10] found players to tolerate and even expect some need frustration in games. Like-
wise, both game design practice [e.g., 36] and the games research literature [126, 102] has argued
"breaking" needs to be a good way to create memorable, impactful experiences. The theory itself,

however, does not provide an explanation how this may be.

6.2.2 The Empirical Aesthetic Perspective

At the same time, the VIMAP [155] (as discussed in Chapter 4) may provide some explanatory
power in regards to negative affect experiences. According to the VIMAP, during the art ex-
perience perceivers will, among other factors, incorporate context information [153] to reach an
opinion about an artwork. In particular when engaging with challenging and discomforting art,
successful resolution of discrepancies during the cognitive mastery stage (see Figure 4.1) can re-
sult in highly positive experiences, while failure to resolve discrepancies — i.e., not "getting" the
art — may in turn results in feelings of confusion [199] and subsequently distaste for the artwork
[155].

Several studies have shown that the experience of artworks can substantially change when
the perceiver view art — for example — in different contexts [33, 34, 35] or with extra contextual
information such as the title [118] or creator [127] provided. Moreover, it has been shown that
discomforting images (i.e., depictions of bodily fluids, rotten food, etc.) are being experienced
more positively [81], or considered as more beautiful [218] when being framed as art as opposed
to documentary photographs.

Moreover, in Pub. II, player accounts evoked experiences, hinting at the value of resolving
discrepancies: For example, two participants in Pub. II talked about “NieR: Automata” [162]:
While one participant understood the games artistic ambitions, they found the game "preten-
tious and difficult to understand” [30, 237:12]. Yet the other participant experienced the same
game as a great source of comfort during a difficult life experience, highly lauding the game and
their time with it. These accounts are in line with the VIMAP: Two players are confronted with
the same stimuli, but came to a different conclusion, potentially based on different cognitive

mastery.

6.2.3 Bringing the Perspectives together

In regards to emotional challenge, these two theories provide different perspectives. The SDT
perspective would expect players experiencing need frustration to enjoy a game less, while the
VIMAP perspective would instead expect a player to positively react to a frustrating game if

they can solve the discrepancy that caused the frustration.
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Notably, however, these two theories do not directly contradict each other — primarily be-
cause the two theories built on different starting points of human behavior. At its core, the
VIMAP does not acknowledge "motivation" — aside from a nod towards motivation being a
positive aspect of early art experience process that fosters continued engagement with the art-
work [155]. Likewise, SDT [185] does not acknowledge emotions. More broken down and di-
rectly relevant to the explanation of phenomena, the VIMAP does not include the concept of
basic psychological needs, while SDT does not include cognitive appraisal checks that incor-
porate contextual information. Moreover, SDT as PX uses enjoyment as the primary outcome
dimension, while the VIMAP has many different outcome dimensions (e.g., emotions, arousal,
valence, liking, appreciation).

Still, both theories allow us to make predictions about the experience of emotionally chal-
lenging videogame experiences. In the next section, I will discuss how these theories fed into the

study design and hypothesis test of Proj. I.

6.3 Study

6.3.1 Deliminating the Phenomenon

To study emotional challenge, we first further broke down the phenomenon of interest. Given
that the phenomenon of emotional challenge is still quite broad, we further focus our inquiry on
discomfort.

Discomfort, like the wider concept of emotional challenge, is marked by negative emotional
reactions [18]. Discomforting experiences can be fostered by subverting established genre con-
ventions, and can create unexpected or shocking situations, elicit extreme affective changes, and
prompt further consideration of a game’s subject matter [110]. Moreover, Burnell [36] claimed
that discomfort can be elicited by "breaking" psychological needs. Furthermore, discomfort may
form a dialogue between player and designer, and in doing so "give players something idiosyn-
cratic, weird, and confrontational” [226, p. 7]. It has been argued, that at least one benefit of uncom-
fortable interactions is their potential to “stimulate powerful emotions”, and heighten “the subjective
intensity and memorability of the experience” [18, p. 2006], which can consequently foster striking
emotional experiences [e.g., 29].

However, evoking these experiences is not without risk: Gowler et al. [89] examined un-
comfortable game experiences, observing that discomfort can arise when players are presented
with disturbing themes, or when control over outcomes are limited. They observed, that play-

ers who were unexpectedly exposed to discomforting subject matter, or found it overwhelming,
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regarded their experience as more negative, while players’ experience of loss could lead to them
questioning their competence and confidence. Hence while negative emotions can be a valuable
part of the gaming experience, it is not a foregone conclusion.

This concept of discomfort, which can be caused by frustrating psychological needs [36, 89],
may cause averse outcomes [89], but may be elated by meaning-making [18, 110] lends itself to
be adressed with both the SDT and the VIMAP.

6.3.2 Hypothesis Generation

From our literature review, we had selected two potential core mechanisms: (1) Discomfort in
games may be caused by the frustration of needs [36, 89]; and (2) Discomfort may become experi-
enced positively if the reason for the discomfort is understood [110, 18]. This links the experience
of discomfort to the two theories we employed in this study.

First, according to SDT [184] need frustration thwarts intrinsic motivation and should thereby
decrease the enjoyment of an activity. In fact, SDT does not offer an explanation why need frus-
tration could or should be desirable. Consequently, we posited that frustrating the needs of
players decreases the enjoyment of the game. Second, the VIMAP [155] posits, that discrepan-
cies in art experiences may be resolved by providing contextual information to the perceiver
[e.g., 35, 81, 218]. Consequently, we posited that providing a thematic context for the game will
increase appreciation and overall liking of the game.

Based on these mechanisms, we derived the following, statistical hypotheses for a 2x2 design

(high/low need frustration & thematic context/no context):

H1: Participants in the higher frustration conditions will enjoy the game less than players play-

ing the low frustration condition, regardless of context.

H2: Participants will appreciate and enjoy the game more in conditions where a thematic con-

text is provided.

H3: Participants playing the frustrating and thematically contextualized condition will enjoy

and appreciate the game most.

We operationalized these variables using several validated scales. The main outcome vari-
ables were appreciation and enjoyment, as they capture distinct facets of players’ liking of a
game [28, 147]. Enjoyment pertains to the experience of fun, while appreciation is about experi-
encing media as meaningful [146]. Both scales have been previously used in studies exploring
discomforting game experiences [e.g., 28, 29, 158]. In addition, to measure need satisfaction and
frustration we used a compound questionnaire for need satisfaction and frustration [1, 7, 43, 197].

Lastly, to cover the emotional experiences we selected the Insight and Confusion subscales from
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Fig. 6.1: Screenshot from the final version of the game. The screenshot on the left depicts the low need
frustration condition with the warning symbols and checkpoints, the screenshot on the right depicts the
high need frustration condition without warning symbols and checkpoints. Not visible are the difference in
controls between the conditions. The game can be played at https://experimentgames.itch.io/

the AESTHEMOS [191], as prior empirical aesthetic works indicate their importance for liking
artworks [155, 199]. Furthermore, to cover negative emotions deemed important for discomfort

[e.g., 29, 89], we included Sadness, Anger, Boredom and Uneasiness in the questionnaire as well.

6.3.3 Stimulus Design

Lastly, before running the study, we required a game to test our hypotheses with. We briefly
scoped commercial videogames [210], however, after considering the specific manipulation we
required, as well as potential licensing issues when running the study online, we chose to create
a bespoke experimental game.

Our experimental game was inspired by Getting Over It with Bennett Foddy [140] — a climbing
game specifically designed to frustrate players by featuring unintuitive controls and punishing
game design, while, at the same time featuring a voice over contextualizing (and reacting to) the
players’ failure'.

Our own resulting vertical platformer (Figure 6.1) featured similar gameplay in that the
player tries to reach the top of the play field. We emphasized verticality in the level design,
producing an environment where a single error could cause the player to lose all their progress
— while having to watch their character fall down. Moreover, we adopted an unpredictable
movement system [see 165], which afforded players few opportunities for skill development. In
the high frustration condition, control parameters were randomized, (e.g., making the controls
more or less "floaty") at each button input. This impeded players” ability to adjust to the game

controls, and hence worked to actively thwart players’ competence needs. Lastly, while players

Igee https:/ /store.steampowered.com/app/240720/Getting_Over_It_with_Bennett_Foddy/
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in the low frustration condition were made aware of upcoming danger via warning symbols
(Figure 6.1, left), the high frustration condition could only be overcome by trial and error, as
spikes appeared without telegraphing and platforms shifted mid-jump. The latter is reminiscent
of the unfair and often unexpected design of "abusive" games [226], and was expected to further
frustrate players’ needs for autonomy and competence.

To aid and hinder cognitive mastery we further manipulated the games thematic context.
Analogous to studies in empirical aesthetics [e.g., 81, 118, 127] we provided players with either
no meaningful context, in which the game is simply labeled as a prototype, or we gave them
context from which they could derive reason for the bad controls: We labeled the game as an art
project that seeks to make a statement about the unpredictability of life. In line with prior work
on experience of discomforting art [81, 218], where the art context improved peoples appreci-
ation, we expected that the art framing similarly reduced the negative impact of the abrasive

game design.

6.4 Results & Discussion

After running the study, our pre-planned analysis showed no significant main effect for neither
enjoyment nor appreciation. The only significant effect was the main effect of context on appreci-
ation (F'(1,370) = 5.7,p = .02, f = 0.12). As discussed in Chapter 3, null results posit a problem
as they do not allow to make a decision between the absence of an effect or the inability of the
study to detect it. An additional exploratory Bayesian analysis [61] did provide some further
insight — for example again showing an effect of context on appreciation — but the models did
not perform well enough for us to deem them reliable?. This left the study at an impasse, as it
was not possible to make a decision between the study not performing well enough, or either
theory not being supported.

The central issue during analysis was uncertainty whether the experimental manipulation
properly elicited need frustration and the context effect. While we based our design on both
theoretical tenets [e.g., 165] and successful commercial games [140], there is no way to make sure
this translation into design worked. Consequently, should we reject our alternative hypotheses
and therefore theoretical mechanisms, we might commit a Type III error — “concluding a finding
does not exist when [...] the study was not designed properly”[96, p.3314].

Moreover, if there was an effect, it could have been to minuscule to register on the used
measures. As discussed in Chapter 4, the AESTHEMOS [191] is not validated for games, nor did

2P]ease see the repository for further details:
https:/ /osf.io/rnbse/?view_only=d59e36415fe3418c8d6ebaacd264de6f
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not show satisfactory scale validity, potentially obfuscating any effects. Moreover, in Empirical
Aesthetic research, studies that manipulate framing of artworks [e.g., 81, 169] usually invoke
effects over several artworks. While this is feasible with artworks which can be fully perceived
in seconds [155], this is not feasible for a game that participants have to spend some time playing.
Consequently, while the context manipulation may work in empirical aesthetics, it may not be
translatable into PX studies.

Another important aspect of the VIMAP [155] is that especially higher order art experiences
are dependent on the perceiver being sufficiently interested in the artwork to begin with. If the
art does not strike them in any way, they continue on their way without any particular reaction
[155]. A potential alternative explanation for our results may therefore be that the participants
hired through Prolific were not engage enough with the game. Consequently, they may have not
been invested enough to feel particularly frustrated by lackluster gameplay or influenced by the
context, or may even saw the game as a welcome change of pace from the other tasks offered on
the platform.

In conclusion, given that we did not fully trust our manipulation to have worked, we decided
to no longer seek publication. It was not possible for us, to make a call whether our study failed
in way that we could generate knowledge from — in regards to theory or methodology — which
would warrant publication, or if the null results were simple researcher error from which little

knowledge could be gained.


www.prolific.co

Chapter 7

Rewards in Videogames

Proj. II is an on-going study exploring the effects of rewards on the player experience from the
perspective of Cognitive Evaluation Theory (CET) [183]. Following recent calls for deeper en-
gagement with SDT [59, 209], this study aims to understand, if and how the predictions CET
makes about the experience of rewards applies to videogames as proposed by some SDT schol-
ars [170]. To this end, this study attempts to derive specific claims from CET [183] and CET-based
game design recommendations [e.g., 170], implement them in an experimental game, and relate
findings back to how CET may predict player experiences.

In this chapter, I will first discuss how both CET and videogame rewards are discussed
among game scholars and practitioners. Then I will outline the challenges of deriving clear CET-
based experimental manipulations, of turning them into game design elements, and of talking
back to theory in an exploratory experiment. All relevant artifacts in regards to Proj. II can be
found at https:/ /osf.io/zgb9d /?view_only=8e8099e913174e699dce9c827172d8fc

7.1 Aim of Study

Rewards are considered a central element of game design [e.g., 4]. Game industry professionals
promote rewards as a way to improve player experience and retention [e.g., 171, 103, 54, 122]
and as tools to shape player behaviors [e.g., 66, 87]. Games researchers have studied both form
[e.g., 219,125,166, 161] and effect of rewards [e.g., 57, 64]. Moreover, rewards have been utilized
to increase the efficacy of gamified systems [e.g., 120]. In games, rewards can take many forms:
They can be new abilities, in-game valuables, praise, and bragging rights [125, 106, 170, 219,
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166]. They can be collectibles and social markers, proof of skill and time invested, can motivate
behavior and ease disappointment [219]. While there is substantial prior work on reward types
and their impact on the player experience, there is little research about why rewards may shape
players’ experience and behavior. In HCI games research, rewards are primarily studied in terms
of the form they take in games [e.g., 125, 166, 161]. These studies, however, rarely engage with
why rewards of certain types may impact the player experience differently.

One theory that may explain difference in the impact of rewards is Cognitive Evaluation
Theory (CET) [183]. CET has been placed as an explanans for the experience of rewards in
recreational play [e.g., 170], however, these claims have so far seen little empirical attention,
with the only works looking at CET in the context of games focusing on gamification [e.g., 132,
151, 213]. Addressing this lack of empirical research on the experience of rewards, Proj. II seeks

to explore how CET may apply to videogame rewards.

7.2 Role of Theory

Proj. II focuses on CET [183], a sub theory of SDT [184] explaining the effect of "externally admin-
istered rewards”[184, p.125] on intrinsic motivation. It particularly emphasizes that rewarding
intrinsically motivated behavior can harm the intrinsic motivation of the receiver, causing them
to cease the behavior. The theory was primarily developed in work and school contexts [55]
where it was found that tangible rewards — e.g., money — tend to thwart intrinsic motivation,
while verbal rewards — e.g., encouragement — do not.

According to CET, the experience of a specific reward is based on its expectancy and con-
tingency. According to a meta-analysis by Deci et al. [55], tangible rewards thwart free choice
behavior (i.e., the continuation of a behavior once rewards have ceased) if they are expected,
and if the reward is contingent on the receiver engaging, completing or showing a certain per-
formance in the task. Notably, interest — an indicator of intrinsic motivation [184] — was simi-
larly thwarted by expected rewards, but was not thwarted by performance contingent rewards.
Potentially because performance contingency may support perceived competence [183].

Depending on its expectancy and contingency rewards will have a different functional signif-
icance [183]: The perception of a reward as either informational or controlling (or amotivating).
If a reward is primarily experienced as informational — i.e., the receiver perceives the reward
as feedback about their actions, creating an internal perceived locus of causality — the reward will
increase the perceived competence and foster intrinsic motivation. Intrinsically motivated behav-
ior is experienced as fun and interesting and will likely be engaged with more. On the flip side,

if a reward’s controlling aspect is most salient — i.e., the receiver understands the reward to be



7.2. Role of Theory

43

an attempt by others to control their behavior, creating an external perceived locus of causality —

the reward will decrease the receivers sense of autonomy and consequently thwart intrinsic mo-

tivation. For intrinsic motivation to be fostered, both autonomy and competence needs must be

satisfied [183]. This process is mapped in Figure 7.1

721 CET and Videogame Rewards

SDT scholars have used CET to give specific
recommendations targeted at game design-
ers, in the form of Game Developers Confer-
ence (GDC) talks [e.g., 170, 171] and popu-
lar science books [e.g., 172]. However, there
is scant evidence that CET tenets apply to
videogames. In particular, the nature of some
videogame rewards being verbal and some
tangible, as well as videogame rewards differ-
ing in regards to their functional significance
has so far not been investigated. Proj. II at-
tempts to mitigate this, by investigating if and
how CET tenets correspond to player experi-
ences. Particularly if common videogame re-
ward types behave as verbal or tangible re-
wards according to CET, if they have dif-
fering functional significances, and how they
impact the player experience.

To this end, Proj. II uses CET as a back-
ground theory [46]. i.e., CET provides a theo-
retical scaffold to constrain our study design,
form our research question, and guide our in-
terpretation. It constrains our search space, in

that it proposes a specific mechanism — func-
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Fig. 7.1: A map of CET [183] based on the three core
tenets, using the theory mapping approach by Gray
[91]. Green and red lines indicate positive and neg-
ative associations respectively. Black lines indicate an
undefined association. Elements in brackets constitute
fundamental elements. Text in arrows indicate a mod-
ulator. Purple numerals refer to the associated CET
tenet. Note, that Autonomy is not mentioned to affect
intrinsic motivation in the core tenets, however, other
places within the chapter [183] argue for both compe-
tence and autonomy needing to be satisfied for intrin-
sic motivation to not be thwarted.

tional significance — to explain differing experiences of rewards, as well as provides methods to

measure it in the form of a questionnaires — the Intrinsic Motivation Invetory (IMI) [41] — and

the free-choice paradigm [183].
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Table 7.1: Table depicting the reward types used in Proj. II (rows) and our expectations regarding the experi-
ence of these rewards on several factors (columns). The cells contain the expected effect of the given reward
type based on claims made in regards to CET and videogames.

Reward Verbal or  Functional Need Intrinsic
Contingency Tangible Significance Satisfaction Motivation
Praise Completion  Verbal Informational Competence{ 1
Facility Completion  Tangible Controlling Autonomy | |
Glory Performance ? ? ? ?
All Both Both ? ? ?
No Reward | N/A N/A N/A — —

7.3 Study

To explore the phenomenon of videogame rewards using CET, we first derived specific expec-
tations in regards to how reward types will impact the player experiences, before designing

conditions that should be able to either support or subvert our expectations.

7.3.1 Designing Theory-Informed Game Mechanics

After laying out the CET tenets and formulating how rewards should impact player experiences,
we needed to create videogame rewards that would match the reward experiences postulated
by CET. For this study, we chose three different reward types from the taxonomy of Phillips et
al. [161], which should evoke different kinds of experience according to CET [170, 183]. First, a
Reward of Praise [161], should constitute a verbal reward in the CET sense [170], which should
instill a feeling of competence and therefore foster intrinsic motivation. Second, a Reward of
Facility [161] — an increase in the players fire rate — should constitute a tangible reward accord-
ing to Rigby [170], which in turn should have a functional significance of controlling, therefore
thwarting autonomy and subsequently intrinsic motivation. Lastly, we chose a Reward of Glory,
which are rewards that are quantifiable, but of not direct use to the gameplay (e.g., a highscore)
[161]. In the experimental game, this reward was implemented via coins, dropped after killing
an enemy. We chose this reward in addition to rewards of praise and facility (which have been
argued to be verbal and tangible rewards respectively) as it was argued to be a tangible reward
by Rigby [170], but has no direct value to the player as tangible rewards should have. While
prior CET studies have shown a negative impact of rewards with no real value (i.e., badges)
on intrinsic motivation [121], a score can also give fine-grained feedback on the players perfor-
mance, making it hard to predict how players may experience the reward. A brief overview of

the rewards and CET based expectations can be found in Table 7.1
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While choosing and implementing the reward types was mostly straight forward, as the
GDC talk by Rigby [170] provides a design focused breakdown of the CET predictions and the
taxonomy by Phillips et al. [161] likewise provides a good guide to videogame rewards, other

issues emerged during the design process.

7.4 Results & Discussion

At this time, Proj. II is not completed. However, a pre-study with a small sample was con-
ducted to estimate the feasibility of the study design and get outside feedback on the design
decisions. The full dataset and analysis are available at https://osf.io/zgb9d/?view_only=
8e8099e913174e699dce9c827172d8fc.

First, the impact of rewards is argued to be dependent on rewards being expected [170, 183].
While Rigby [170] argued that rewards in games should come unexpected (e.g., random drops),
this was hardly feasible to implement into our wave-based game as (1) after the first wave play-
ers would be aware that rewards were given, and (2) — given the aforementioned ubiquity of re-
wards — players may very well expect to be rewarded in some form when playing a videogame.
Moreover, in order to impact motivation, rewards have to be salient. Therefore it is necessary for
the rewards to be highlighted in some way. Notably, while we particularly expected the verbal
reward to potentially not parse as such (as it is simply the phrase "Good Work"), several partic-
ipants of the pre-study critiqued not the praise, but both the coins and the fire rate as not being
rewards. In regards to the coins, one participant noted that they could not be used for anything
and therefore did not feel like a reward, while another participant noted that the fire rate increase
was not a reward as they felt it was necessary for the next stage.

In addition to the qualitative feedback, we did use a questionnaire to measure the experi-
ence of the rewards as informational and controlling. For this we adopted a scale developed by
Thibault Landry et al. [206]. However, the informational and controlling subscales are highly
correlated, both in the original validations [206] and our dataset (r = .67). This may indicate
that while the questionnaire may measure if rewards are perceived, it does not necessarily allow
to infer which functional significance was most salient to the receiver. Consequently, we cannot
be sure if the reward types in our study evoke the effects we expect them to.

Next, another important aspect of the impact of rewards is their contingency [183]. If an ex-
pected reward is contingent on engagement, completion or a certain performance in a task, they
may thwart intrinsic motivation, while an expected reward given without requirement does not
[55]. In games, however, rewards are rarely not contingent on anything. At the very least, they

require players to interact with the game (e.g., kill enemies, solve quests, or login) and should
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therefore be engagement contingent. In the experimental game, rewards should be comple-
tion contingent, as they require the player to complete a wave. An exception is the reward of
glory which is linked to the player’s performance as they have to pick up coins for their score
to increase. While they cannot get fail to pickup enough coins, they can receive less coins in a
wave than they did the one before, resulting in a lower score. This was, in fact, noted by some
participants as a point of frustration. This may introduce unwanted effects: The coins add an ad-
ditional game element compared to the other conditions and the score itself may provide more
fine grained performance feedback to the player. This may increase their enjoyment of the game
as (1) there is more for them to do, and (2) the detailed feedback may instill more competence
satisfaction. This being said, counter to this expectation, in our pre-study the coin reward had
the highest reported competence frustration and several participants noted that the level ending
before they could pickup the rest of the coins left them feel cheated. This may indicate, that at
least for the reward of glory, our specific design implementation may be lackluster.

Lastly, when varying the rewards a player receives, it is impossible to not inadvertently
change the game in another way. Per definition, the reward of facility has to have some use in
(and therefore impact on) the game [161]: In the specific case of Proj. II, the increased fire rate
allows players to more quickly dispatch the enemies and therefore beat the given wave. This
increase in capabilities may impact the players sense of competence, potentially counteracting
the detrimental effect of the reward being experienced as tangible.

Overall, even in the arguably best case scenario where scholars of the theory provide some
translations of the theory to game design themselves, many more open questions about any
given implementation remain, and the complex nature of games as stimuli make precise manip-
ulations hard, and vulnerable to design errors. Moreover, games speak differently to different
people creating a natural range in responses, which complicate analyses — particularly with

small sample sizes.



Chapter 8

Discussion

In the previous chapters, I first discussed the role of NHST in empirical PX research, arguing that
its confirmatory nature may be suboptimal for the kind of research questions we are interested
in: Much empirical PX research is not asking confirmatory research questions, and the theories
we work with do not lend themselves to precise hypothesis tests. Instead, I argue, we should per-
form more exploratory, theory-informed research. I then presented four such research projects
— two completed (Pub. II, Pub. III), one discontinued (Proj. I), and one in progress (Proj. II) —
reflecting on the role and use of theory in each, and the challenges faced during the process. In
this last chapter, I will further collate and discuss the challenges of theory-use in PX, but also the

opportunities it may provide.

8.1 Opportunities for Theory-Informed Empirical PX Re-

search

As discussed in chapter 2 and 3, theory-use in empirical PX research has been criticized as shal-
low [209], and wrongly focused on hypothesis testing [9]. But why should we bother to involve
theory in our work in the first place?

There is promise in better theory-use: For PX research, working with theory may unify our
research efforts, allowing us to answer open questions [9], while the unique position of PX re-
search as an applied science [48], puts us in a valuable position to both inform design practice
and talk-back to the theory [16, 209]. Moreover, as illustrated by Pub. Iland Pub. III, working with
theory to explore and define phenomena and concepts may allow us to collate and synthesize
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our considerable body of descriptive research. While singular descriptive works may provide
valuable data, it is only when we combine research via theory, that we can properly utilize them
[85], and consequently increasing our field’s ability to solve problems [149]. For example, by
providing theoretical backing to emotionally moving gaming experiences, we can use the differ-
ent descriptions of the nature and impact of emotionally moving experiences (i.e., Chapter 4),
and shift our questions towards how these experiences come to be (i.e., Chapter 6). In turn, this
may help designers to create these experiences, and feed back into existing theories, increasing
our knowledge of how we experience media.

Moreover, theory-use may help us during the research process itself. HCI scholars have
increasingly called for more transparency throughout the research process [e.g., 11, 104, 216].
While transparency is an important factor to assure research being reliable [136], it does not
come without drawbacks. For one, transparency forces the myriad of decisions researchers make
during the research process [105, 212, 222] into the open. This requires each decision to be under-
standable to those evaluating our research [138], for example when filling out a pre-registration
[142, 187], submitting a registered report [21, 188], or simply during peer review. While theory-
use does not guarantee to make correct decisions, it can help arguing why a given choice of

measures, analyses, or stimulus design was made.

8.2 Challenges for Theory-Informed Empirical PX Research

Doing theory-informed research is difficult. While better theory-use is called for in psychology
[e.g., 31, 67], HCI [e.g., 149], and PX research [e.g., 9, 209], many challenges can arise during
the research process that are seldom acknowledged.

Similarly to design research [176], theory-use in PX research is hindered by the distance
between cognitive theories and their implementation in our studies. In the projects discussed
here, this manifested in several ways.

First, the claims that theories make about PX phenomena are often vague and verbal [9, 59],
making it difficult to determine what effects to expect and how to measure the phenomena we
are interest in. As illustrated previously, many aspects of PX, such as the emotional spectrum
(Chapter 4 & 6), feelings of dis- and empowerment (Chapter 5), or the functional significance
of rewards (Chapter 7) are not measurable with existing questionnaires. Consequently, we ei-
ther have to rely on qualitative data (e.g., chapter 4 & 5), or adopt questionnaires from other
fields which may not be reliable (e.g., chapter 6 & 7); something we can usually only determine
after already committing resources to the study. While a solution to this would be the develop-

ment of more measurement tools, this would in turn require understanding of the underlying
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phenomena we seek to construct [72, 187].

Another way this distance manifests is in the challenge of translating theoretical tenets into
specific design decisions. Even in scenario when theoretical tenets are seemingly already trans-
lated — as with rewards, where SDT scholars themselves have made predictions regarding spe-
cific game design elements [e.g., 170] — there can still be a considerable gap between a theory
and the actual implementation. This is further exacerbated by the intricate nature of our object
of study: As discussed in Chapter 7, videogames are complex and interconnected. Subsequently,
manipulating a single, theory-derived game element might impact the player experience in more
than the intended ways. When, however, manipulations are reduced to a state where they no
longer interfere with any other game elements, such as the context manipulation in Proj. I, effects
may be reduced, or the relevant manipulation not even triggered as the experimental environ-
ment is now too far removed from the actual phenomenon [53, 224].

This distance between theory and design has been an often noted issue in HCI [e.g., 39, 176].
However, the recommendations to alleviate this are primarily aimed at practitioners or design
researchers, not at researchers doing theory-informed work. The issues outlined in chapter 6
and 7 however, seem reminiscent of the issues practitioners have been argued to face [16, 176].
Consequently, it may be fruitful for empirical PX research to incorporate design recommenda-
tions into our study design — see our practice not just as research, but also as a design practice.
For example, Sutcliffe’s [203] "generic models" could be used to create a tool-set of game de-
sign elements we know can spark certain effects. These could consequently be easier ported
into different studies, facilitating more robust experiments. This could potentially alleviate the
uncertainties we face when having to decide if it was the theory, or the study design failing.

The uncertainty in theory-informed design for and the measuring certain effects has direct
detrimental effects on our ability to say something about the theory we used: If we do not know if
we failed to elicit an effect, or if the theory failed to predict the data, we cannot "talk-back" to the
theory [16, 209]. Even when designing studies trying to say something about theory (i.e., Proj. I &
Proj. II), the myriad of decisions during operationalization and design can introduce alternative
explanations to any given study outcome.

Part of this issue may be our reliance on NHST. As discussed in Chapter 3, NHST is the
default approach of empirical PX researchers seeking to perform a quantitative study. However,
and as illustrated in Chapter 6, NHST is hard to do right unless the derivation chain from theory
to hypothesis test is strong [9, 130, 187], i.e., if we know exactly when the theory applies, how it
maps to measurable constructs, how constructs relate, and with which tools to reliably measure
and evoke effects. In PX research, this is rarely a given [9].

Therefore, it may be prudent to ask if we in empirical PX research are able to test theory at all

(at this point in time). Many of our theories are under-specified — e.g., SDT [59] — and verbal in
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nature, which can make them virtually unfalsifiable, as any failure to predict an outcome may be
due to any given auxiliary assumption, measurement choice, or design implementation [9]. For
example, and as discussed in Chapter 6, Proj. I may have non-significant results because the the-
ories were wrong, or due to the participants being not invested enough, the questionnaires not
being sensitive enough, the game not evoking the desired effect, or the chosen analysis method
not being suitable. As Ballou put it: "Any failure to find an expected result can be explained away by
decisions in the study design or analysis” [9, p.2:4].

Furthermore, it should be noted that this discussion arises particularly with Proj. I and
Proj. 11, as they produced unexpected results; therefore sparking doubt in their ability to talk-
back to theory. However, what if these studies had "succeeded", i.e., produced expected results?
Would they then be able to speak to the theories, or would the results then be just as likely due
to any of the auxiliary assumptions or design decisions [187]?

Consequently — and as pointed out in Pub. I and argued for by Ballou [9] — empirical PX
research may be better served by working further "up" the Derivation Chain. For example, em-
bracing more descriptive and exploratory research could help tie down auxiliary assumptions,
form strong concepts [130, 187].

However, there is rather little guidance on how to do exploratory and descriptive research.
Both Pub. II and Pub. III are such descriptive works, and both struggled with linking the quali-
tative and quantitative data to specific theories. While several works have recommended more
theory-informed exploratory PX work [9, 209] (including Pub. I), these recommendations did not
give specific pointers on how to do them. There are some recommendations in psychology for
works up the Derivation Chain — such as discussing quality markers of concept formation [83]
or different types of descriptive work [84] — though these as well remain high-level. At the
current point in time, empirical PX research may benefit from a more open discussion on how
we practice theory-informed exploratory work, what challenges we face during it, and where

we might fail.

8.2.1 Opportunities and Challenge of Failure

In the prior section, I reflected on challenges during empirical PX research projects. Challenges,
that in some cases lead to failure. On paper, failure and being wrong is an accepted part of
science. For example, at the core of the hypothetico-deductive model lays falsification [164],
i.e., proving a theory wrong. For HCI, Hornbaek argued that we must be more wrong[98, p.2], as
being wrong is the natural occasional outcome of asking interesting and important questions,
i.e., questions we do not know the answer to beforehand.

Yet, despite the nominal acceptance of failure, our current work and publishing landscape is
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ill-suited to accommodate it. Scholars have long noted the issue of publication biases. Editors
and reviewers favor successful (read: significant) studies [181] with little room for imperfections
[100]. In fact, acknowledging short-comings and limitations can open researchers up to increased
scrutiny [97]. In turn, having research projects fail, or caught up in peer review can jeopardize
the acquisition of degrees, or worsen ones academic profile, therefore hurting job and grant
prospects [19, 38].

Failure, or even imperfections, having a hard time to find formal publishing may in part be
due to it being hard to tell if the failure in questions is the knowledge producing "good" kind of
failure or the simply a mistake [e.g., 98]. Asboth discussed in Chapter 6 and noted by Deterding
& Cutting [59], it is generally difficult in empirical PX research to properly attribute experimental
failure. The theories we use can be too under-specified, so that any number of auxiliary assump-
tions or experimental implementations are as likely to be the fault of an unsuccessful experiment
as the theory. Consequently, while there is the theoretical possibility of benefiting from failure —
revising our beliefs, updating theories, gaining knowledge of how to iterate our practice going
forward [99, 196] — given the complexity of the games that we study, the player experiences
they evoke, and the theories we use it seems difficult to discern the value of being wrong in a
given specific case.

Consequently, it may be understandable that clearly successful papers have a much easier
time to be accepted over messy papers of maybe more limited knowledge gain — especially
as venues as Conference on Human Factors in Computing Systems (CHI) see ever increasing
submission numbers [234], straining editors, and reviewers who have to tend to more and more
papers. Still, it is only when being wrong, when failing, that we learn what does not work [98]

and which effects do not exist [6].

8.3 Open Questions and Future Work

How should we deal with challenges and failure in research? As discussed in the previous
section, there can be value in acknowledging the challenges we face in research, yet, the research
culture incentivizes us to not acknowledge weaknesses [97, 100, 233]. In part, this may be due
to not all failure being equally productive [98], and deciding how productive any given failed
study is can be hard to discern to the nature of our stimuli games (Chapter 6 & 7), as well as the
theories [59, 209] and the methodologies we use (Chapter 3).

Yet, if we as a field do want to be more productive [9], if we want to become better at solving
problems [149], and if we value openness and transparency [104], we need to appreciate chal-

lenges and failure more. Being wrong, being challenged in our understandings and beliefs is
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indispensable to progress [98, 164], and if not accepted as such, researchers encountering them
will either be forced to abandon projects that could still provide valuable knowledge, or forced to
mask issues to present a perfect, polished, unassailable work [138]. Only by highlighting prob-
lems we usually do not talk about, but could all encounter, we may find valuable new questions
to ask regarding our research process. For example, as many of the issues of theory-use in em-
pirical PX research discussed in this thesis are linked to the design of our stimuli game, should
we maybe start consider our practice as a design practices as well, seeing experiments not as
one-offs, but iterate on them [e.g., 79] — for example, with perturbation studies [224].

This being said, this would not be without other challenges. For example, NHST would
be poor choice of analysis method for this kind of repeated experiments as it, by design, will
occasionally produce false results (see Chapter 3). This would be fatal if a falsely significant
result would stop the iteration. Moreover, iterative experimental practices would likely require
more time and participants, which directly translates into higher costs which many researchers
may not be able to stem.

Even when retaining are current approach, empirical PX research may also benefit from a
wider array of tools [see also 112]. For example, Bayesian analysis [60, 61] can be used in cases
where precise hypothesis testing is not possible. Likewise, exploratory experiments [70, 73, 220]
can be useful to better deliminate phenomena, define constructs, or explore interrelations [187].

In conclusion, PX research stands to benefit from more theory-informed research. Tyack &
Mekler [209] list a host of fruitful research avenues just for SDT alone, which could substantially
improve our understanding of PX. While it is challenging to incorporate theory, it stands to
argue that it may become easier the more we do it: The more descriptive research explicitly
links to theoretical constructs, the easier it is so synthesize results and built measurements. The
more theory-informed experimental games we make (or commercial games we adopt [210]), the
easier it will be to identify manipulations that do and do not work. The more we translate and

operationalize theory, the easier it will be to work with it in future studies.



Chapter 9

Conclusion

Theory is a fundamental aspect of empirical PX research. It is only by theory that we can concep-
tualize PX and synthesize our research. Yet, theory-use in empirical PX research is often lacking.
This thesis uses findings and experiences from three publications and two unfinished research
projects to discuss the challenges when conducting theory-informed empirical player experience
research.

This thesis showcases the use and discusses the role of NHST in PX research, pointing out
that empirical PX research may be better served by adopting exploratory methods. As there are
no practical accounts of how to do theory-informed empirical PX research, I reflect on four of my
own research projects. Using two published papers and two unfinished projects, I highlighted
how these projects engaged with theory and identified challenges I faced when attempting to
work with theory.

During these four reflections, I identify several challenges PX researchers may face when
attempting to work with theory: Theory is often too general to readily map onto PX phenomena,
PX research lacks robust concepts and measurement tools, and theoretical tenets are difficult to
translate into experimental manipulations. Based on these challenges I posit that PX research
should adopt more exploratory and design methods, and work closer with theory to built a
better understanding of PX phenomena. To facilitate this, I further point out the value of failure
in PX research.

Taken together, my thesis gives insight into the practical aspect of succeeding and failing in
performing theory-informed PX research and offers impulses for more productive theory-use

when studying videogames.
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Abstract

Statistical Significance Testing — or Null Hypothesis Significance Testing (NHST) — is common to quan-
titative CHI PLAY research. Drawing from recent work in HCI and psychology promoting transparent
statistics and the reduction of questionable research practices, we systematically review the reporting qual-
ity of 119 CHI PLAY papers using NHST (data and analysis plan at OSF.io). We find that over half of
these papers employ NHST without specific statistical hypotheses or research questions, which may risk
the proliferation of false positive findings. Moreover, we observe inconsistencies in the reporting of sample
sizes and statistical tests. These issues reflect fundamental incompatibilities between NHST and the fre-
quently exploratory work common to CHI PLAY. We discuss the complementary roles of exploratory and
confirmatory research, and provide a template for more transparent research and reporting practices.

I.1 Introduction

A primary goal of CHI PLAY is to provide a space for “high quality research in games and HCI”
while “embracing a wide variety of research contributions” [3]. Many of these contributions emerge
from empirical user studies of videogames and other game-like artefacts, whereby statistical
analysis is applied to quantitative (or quantified) data to produce new insights regarding player-
computer interaction [179]. Often, data analysis proceeds by way of p values (e.g., as computed
via t-test or ANOVA), which are used to understand whether trends in data represent real effects,
or merely noise. This is commonly called Null Hypothesis Significance Testing (NHST).

However, NHST methods have become increasingly subject to critique. False positive re-
sults, whereby noise is misidentified as a real effect, can easily occur as a result of common
practices performed during analysis [79, 154]. These Questionable Research Practices [177, QRPs]
threaten the legitimacy of statistical significance and therefore complicate interpretation of pub-
lished research findings [79, 154]. QRPs are facilitated by a publishing climate biased towards
statistically significant results’, leaving non-significant research findings in the file drawer [33,
49,131, 170].

A growing number of HCI scholars have consequently called for greater consideration of the
quality of NHST analyses, and statistical reporting more broadly [26, 75, 48, 27, 88]. However,
the extent to which these issues affect HCI research on games and play — and CHI PLAY in
particular — is yet to be determined.

Yet CHI PLAY arguably has much to gain from other fields where similar problems have
begun to be addressed. Quantitative games research in HCI often draws from psychological

1 A phenomenon we have also occasionally observed during peer review at CHI PLAY.
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theory and methodology [e.g., 165] — as such, we argue that recent psychological work on Open
Science has much to offer to the CHI PLAY community.

In this paper, we examine the quality of statistical reporting at CHI PLAY, reviewing 119
publications employing NHST in their analysis. We observe wide variation in reporting quality:
about two thirds (67.2%) of these papers consistently report full test statistics, 28.6% contain
inconsistent p values, and only seven papers (5.9%) justify their sample size. Moreover, NHST
is often (mis)applied to exploratory research questions, risking the propagation of false positive
findings. Our results demonstrate that quantitative research at CHI PLAY exhibits similar issues
as other HCI research domains [26], suggesting a need to improve research practice, peer review,
and publication guidelines. To help address these issues, we offer a comprehensive, easy to use
template for authors and reviewers to assess the reporting quality of papers that employ NHST
in their analysis. Moreover, we argue for the widespread adoption of Open Science practices,
such as data sharing and pre-registration, by the CHI PLAY community.

In the following, we first describe the NHST method, and summarize pertinent issues with
the approach identified by scholars in HCI [e.g., 26, 48, 33] and other fields [e.g., 79, 154, 158,
177]. We then present a systematic literature review of 119 papers employing NHST to evaluate
the quality of statistical reporting at the venue. Lastly, we present a template for authors and
reviewers, and propose recommendations for future quantitative games and play research at
CHI PLAY.

[.2 Related Work

We begin with a brief summary of NHST methods, from which we situate our critique. A com-
prehensive overview is beyond the scope of this paper; however, for a more in-depth review of
the underlying mathematical principles, we refer readers to [45, 48, 102].

Quantitative research usually takes one of two forms: Exploratory work, through which hy-
potheses are generated, or confirmatory studies, where hypotheses can be tested [48, 75]. Ex-
ploratory research is typically conducted in the early stages of forming theories and concep-
tual frameworks, where researchers are unsure what effects to expect. Data are collected and
explored for potential effects, informing theory and concept development, which facilitate the
generation of concrete hypotheses. The goal of confirmatory research, then, is to test these hy-
potheses through their use in predicting one or more study outcomes. In this way, correct pre-
dictions can represent support for a theory.

Researchers often test hypotheses using Null Hypothesis Significance Testing (NHST). NHST

is an inferential approach to statistics that allows researchers to decide between two competing
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hypotheses about data: The null hypothesis (Ho) and the alternative hypothesis (H;).

Researchers are usually interested in an entire population (e.g., online game players); how-
ever, it is usually impossible to test every person in a population of interest. Methods such as
NHST can produce valid inferences regarding the complete population from a smaller sample.

However, extrapolating from incomplete data inherently comes with the risk of making one
of two errors: falsely rejecting the null hypothesis when it is actually true (Type I), and failing to
reject the null hypothesis when it is actually false (Type II) [88].

It is not possible to find support for a specific hypothesis with NHST, as p values represent
the probability of observing at least equally extreme data under the null hypothesis. NHST
instead allows for precise control over how often a hypothesis is falsely accepted or rejected in
the long run. The significance (or «) threshold (usually .05) controls how often we will make a
Type I error and incorrectly reject the null hypothesis (false positive). Statistical power (1 — 3,
usually set to .8) controls how often we will make a Type II error and incorrectly fail to reject the
null hypothesis (false negative).

Using NHST, it is not possible to know whether a null hypothesis is truly false following a
single significant result. Instead, NHST demonstrates the frequency of incorrect judgements in
the long run when rejecting the null hypothesis. Because error rates are controlled over a series
of hypothetically infinite studies, rather than just one, NHST is also referred to as a frequentist

approach to statistics [45].

I.2.1 Criticism of NHST

While widespread, the use of NHST in HCI is controversial [48, 88, 33]. Two main issues emerge:
First, a single p value constitutes only weak evidence; second, long-term error control can occur
only when researchers abide by a number of specific rules. Error rates become inflated when
these rules are not followed, which limits the validity of results. We discuss each issue in turn.

It is a common misunderstanding that p values represent the probability that a hypothesis is
true [158, 65, 48, 88, 45]. More worryingly, p values are not a measure of strength of evidence like
a standardized effect size, as they randomly fluctuate [88, 158] in what was coined the "dance of
the p values” [49, 34]. For example, when performing t-tests on two groups with the same mean
and standard deviation — in other words, when no true effect exists — all p values are equally
likely; the proportion of significant p values is equal to the a threshold (i.e., 5%). Even when a
true between-group difference exists, repeated tests will not produce the same p value: The p
values “dance” around the significance threshold. This is illustrated in Figure I.1.

This issue is compounded for studies with low statistical power. In Figure 1.1 left, power

~ 80%; i.e., approximately 80% of p values correctly fall below the significance threshold, and
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Fig. I.1: Histograms of p values, each produced from 100,000 simulated t-tests. For each t-test (n=50), samples
were randomly drawn from two normal distributions. On the left, the two distributions had m1 = 100 and
mgo = 105 (sd1,2 = 10); on the right, the two distributions were completely equal (m1 2 = 100; sd1,2 = 10).
In both histograms, the first five bars include all p values < 0.05, constituting significant results. Note that
~5% of results in the right distribution were significant. The red bar represents the uniform distribution of p
values for infinite simulations where the true effect is zero. Plots generated with code by [102] (CC BY-NC-
SA 4.0).
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“only” 20% of studies would commit a Type II error. The statistical power of a test is a func-
tion of both sample and effect size: power is maximized when a large effect is expected from
a large sample. For under-powered studies, Type II errors become more likely, and null results
consequently provide limited information? [88].

This behavior of the p value when the null is true — the uniform distribution in which every
p value is equally likely — is problematic for exploratory study designs. More specifically, when
more values are drawn from the uniform p distribution (i.e., as more statistical tests are run), the
odds of observing spurious significant results are increased.

Exploratory research takes an essential role in HCI [33], as exploratory works where novel
artefacts are designed and evaluated — often via a variety of measures and statistical tests — con-
stitute key contributions to the field [179]. Yet applying NHST in exploratory research presents
one of two drawbacks: if the critical « threshold is lowered to prevent an excess of false positive
findings, potentially interesting (and non-significant) findings may be overlooked; conversely,
not adjusting o substantially increases the Type I error rate such that confidence in test results
is attenuated [35, 56]. Accordingly, exploratory work should be explicitly labelled as such, and

indeed may benefit from using alternative analytic methods, such as estimation [48].

I.2.2 Questionable Research Practices and Researcher Degrees of Free-
dom

Sometimes researchers engage in exploratory analyses, yet report the resulting significant find-
ings as if they were confirmatory — effects are claimed to support a hypothesis formulated after
data collection has occurred. This practice is called hypothesizing after results are known, or
HARKIing [91, 33] and is a so-called Questionable Research Practice (QRP) [83]

QRPs are decisions made during data collection or analysis whose strategic application can
improve the odds of achieving statistically significant results (and thereby inflate the Type I error
rate). Typical QRPs include removing data points to change a group mean, collecting data until
desired results occur, selectively reporting (in)dependent variables, rounding down p values
close to the significance threshold, and HARKing [142, 83, 177].

These practices may, at first glance, seem reasonable: for example, continuing data collection
when analysis yields non-significant results [83] does increase the sample size, which is generally
desirable. However, because p values behave randomly (Figure Figure 1.1), these further tests

always increase the chance of false positive findings. In fact, this practice of intermediate testing

2It should be noted that we discuss statistical power, which is calculated with an expected effect size. So-
called post hoc power, derived after analysis from the observed effect size and achieved sample size is merely
a conversion of the p value and therefore of limited use and misleading [101].
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until a significant result is found will eventually yield significant results regardless of what is
tested [158].

It has been shown that QRPs are pervasive in the psychological literature [83]. Their impact
can be immense: Only reporting one of two dependent variables, collecting ten more observa-
tions per cell, controlling for gender, and selectively choosing between three conditions collec-
tively increases the rate of false positive findings from 5% to 60% [154]°. The influence of QRPs
has been deemed so massive that in a widely discussed paper, loannidis [79] proposed that most
published research findings are false, with some scientific fields potentially only reporting their
own biases instead of any true effects.

A number of approaches to prevent QRPs have been identified [33]. One prominent op-
tion is pre-registration, whereby scholars record all salient features of their research plan in a
time-stamped, immutable form prior to data collection [33, 122]. While the exact contents of
pre-registrations tend to differ [see 122], they typically include the research goals, hypotheses
to be tested, and the statistical analysis plan [33]. Pre-registration plans represent compelling
evidence that confirmatory statistical analyses are independent of the observed data. As such,
pre-registration practices represent a positive step towards more open and transparent science;
however, they do not constitute an absolute safeguard against QRPs. Pre-registered studies lose
value when research plans omit key information, or differ from final analyses without a valid
rationale [177].

QRPs are made possible by the substantial amount of leeway afforded during research, oth-
erwise known as Researcher Degrees of Freedom (R-DFs) [154, 177]. These freedoms are not bad
in and of themselves: many decisions, such as which participants to exclude from a sample, are
essential aspects of research (for example, to ensure data integrity [23]). However, because re-
searchers are incentivized to produce “novel” (i.e., significant) results for publication [33], R-DFs
can be readily misused to “improve” results [83]. Conversely, many non-significant results are
never published for the same reason, resulting in the file drawer problem [33, 137].

We note that QRPs do not constitute fraud. Practices such as intermediate testing have his-
torically been considered unproblematic and defensible [83]. In contrast, fraud requires intent,
and is therefore rare. QRPs are widespread, easily performed unintentionally, and difficult to
detect, making them a primary threat to the reproducibility of results [154, 142, 177].

R-DFs serve a valid purpose in the scientific process — for example, excluding careless survey
respondents can improve data quality [23]. However, their application should be intentional,
consistent, and transparently reported. To these ends, Wicherts et al. [177] compiled a list of 34
R-DFs to help researchers identify unintentional p-hacking in their own practices; for example,

testing broadly stated hypotheses for which a number of dependent variables could apply — or, if

3 An interactive example can be found in the P-Hacker app, which illustrates this process [144]
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non-significant, be removed from the analysis.

In the present work, we apply this list of 34 R-DFs to evaluate the quality of statistical report-
ing at CHI PLAY. In doing so, we aimed to understand how R-DFs at CHI PLAY are reported,
and hence to what extent the rate of false positive results has been inflated. In this way, the
present research follows from a long tradition of meta-scientific work on research methods at
CHI PLAY, CHI, and the wider HCI literature.

Calls for other changes to research methods and reporting practice have also been made in
recent games scholarship. The use of non-violent “control” videogames in aggression research
[8], for example, provoked questions as to whether games that vary across genre, pacing, and
content can induce comparative experiences [51, 73]. More detailed reporting of game selec-
tion procedures, with theoretical or empirical bases, has been suggested as a means by which
researchers could more convincingly justify their choice of stimulus games [166]. Psychometric
measures have also come under increasing scrutiny in HCI games research. In particular, it was
shown that the Game Experience Questionnaire (GEQ) saw wide use as a validated measure, de-
spite the absence of a published validation study [109] — and indeed, the stated factor structure
could not be independently validated [24, 85, 109]. Moreover, substantial variation in reporting
basic qualities of the GEQ, such as the number of scale items, was observed across the literature

[109], suggesting the existence of broader issues in reporting practice in HCI games research.

I.3 Systematic Literature Review

We conducted a systematic literature review to take stock of the quality of statistical reporting
at CHI PLAY. Following the PRISMA-P protocol [151], the literature review was pre-registered
on January 29 2020, before beginning data collection. Materials and the PRISMA Flow diagram
detailing all steps of the review are available at https://osf.io/4mcbn/. The literature review
and analysis were performed by the first author, in regular consultation with the third author.

Identification

Using the ACM Digital Library*, we collected all CHI PLAY papers published since the inaugural
conference in 2014 that were classified as “Research-Article” (i.e., full papers). As such, we did
not include publications labeled as “Abstract” or “Short-Paper”, as the reduced page limit and
potential preliminary status of the work (e.g., Works-in-Progress) may have limited what authors
could report. This first step resulted in a sample of n=246 papers.

4dl.acm.org/conference/ chi-play /proceedings
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Screening

Next, we screened the sample of 246 papers for Notes. We decided to exclude Notes from our
sample, for the same reason that we excluded Abstracts and Short-Papers. We excluded n=8

notes, resulting in n=238 considered for further analysis.

Eligibility
We screened the remaining papers for the presence of inferential statistics; for example, reporting

p values or describing results as significant. In this way, a further n=108 papers without inferen-

tial statistics were excluded, leaving a sample of n=130 papers (marked with * in the References).

Codebook

Initial coding proceeded by adapting the checklist developed by Wicherts et al. [177] into a
preliminary codebook. These early categories included R-DFs organized around Hypothesizing
(e.g., “Conducting explorative [sic] research without any hypothesis”), Study Design (e.g., “Mea-
suring additional constructs that could potentially act as primary outcomes”), Data Collection
(e.g., “Determining the data collection stopping rule on the basis of desired results or interme-
diate significance testing”), Statistical Analysis (e.g., “Choosing to include different measured
variables as covariates, independent variables, mediators, or moderators”), and Reporting of
Results (e.g., “Failing to assure reproducibility (verifying the data collection and data analysis)”)
[all quotes 177, Table 1, p. 3].

As per our pre-registration report, we randomly selected a subset of papers (n=32; ~25% of
the sample) to assess the preliminary codebook’s viability. Based on this analysis, the codebook

was revised in several ways:

* As only two studies in our sample were pre-registered (i.e., [81, 175]), R-DFs that could
only be identified with knowledge of authors” pre-study intentions were removed (e.g.,
post-hoc switching of the primary outcome).

¢ As we will elaborate in our Results section, hypotheses, test statistics, effect sizes, mea-
sures, and assumption tests were often reported incorrectly or not at all (e.g., hypotheses
were only implicitly linked to tests performed). We therefore added codes referring to
complete and clear reporting practices (e.g., “are the (in)dependent variables reported in
a way that readers could reproduce them?”).

e We added items for statistical reporting (e.g., “are full test statistics reported?”) to ad-

dress concerns previously noted in Related Work regarding the improper use of NHST.
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We also examined p value reporting practices with statcheck.io [121], or manual compu-
tation where necessary. In particular, we investigated whether reported p values were

consistent with their corresponding degrees of freedom and test statistics.

* We added items related to reproducibility (e.g., “does the paper provide raw data or an
analysis plan?”) to assess to what extent Open Science practices, such as sharing data,
have been adopted at CHI PLAY.

The final codebook, which includes code descriptions and relevant citations, can be found in

the OSF repository.

Included

We analyzed all 130 papers with the updated codebook. During this final analysis, a further
n=11 papers were excluded: Four papers did not feature statistical inferences, and were therefore
deemed false positives [15, 31, 47, 74]; two studies used exploratory factor analyses [109, 161],
which (unlike NHST) are designed for exploratory analyses; finally, five papers did not employ
NHST when reporting results [125, 171, 173], or only reported non-significant results without
further information on the statistical analysis [119, 175]. This resulted in a final sample of N=119

papers, which forms the basis of our systematic review results.

I.4 Results

In the following section, we present the results of our literature review. Altogether, our sample
spans almost half (48.78%) of all CHI PLAY full papers published between 2014 and 2019, attest-
ing to the popularity of NHST at the conference. We present findings in the general order of our
codebook. Importantly, our review concentrates on the quality of the (described) methods and

reporting; we do not intend to make statements on the research quality of the works.

I.4.1 Hypothesis Reporting

As noted in Related Work, long term error rates are only controlled in confirmatory research de-
signs that test specific statistical hypotheses. We therefore examined whether papers employing
NHST reported confirmatory research goals and statistical hypotheses.

Most works contained at least one exploratory research question (n=75, 63.02%), though it
was not always labeled as such. For some studies, however, an exploratory focus was explic-

itly noted; for instance, “in the absence of an existing theoretical framework for the design and


statcheck.io
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discussion of asymmetric games, we adopted an exploratory approach” [70, p. 350]. Other pa-
pers were less clear: in some cases, no research questions were identified [e.g., 13]; in others,
research goals were described in ways that could not be interpreted as confirmatory [e.g., 11] -
for example, among one study’s “primary aims” [14, p. 327] was to “[d]etermine the similarities
and differences of the likely impacts of MDDA [...]” (p. 327). Note that while this statement is
a useful research question and may be considered a “theoretical” hypothesis, it does not consti-
tute a “statistical” hypothesis or confirmatory research goal, as it does not directly relate to test
outcomes.

Of the 119 papers, n=44 (36.98%) stated a confirmatory research goal, outlining at least one
hypothesis that was supported or rejected on the basis of their results. For example, two hy-
potheses are defined in [41], one of which predicts that “[e]xperiences of interdependence (H1a)
and cooperation (H1b) are positively associated with in-game social capital” (p. 90). Asboth Hla
and H1b are later defined in terms of self-report measures, this hypothesis can be directly tested.

Notably, over half of the reviewed works (n=64, 53.78%) stated hypotheses (e.g., “There will
be no differences in any game experience measures due to graphical fidelity”, [21, p. 270]), even
where confirmatory research goals had not been formulated. Only n=22 (18.49%) outlined sta-
tistical hypotheses that could be directly translated into statistical tests (e.g., “The perspective
switching provides significant benefits to spatial orientation and overview” [32, p. 290]). This
is mirrored in the reported analyses, where for most papers (n=90, 75.63%), the distinction be-
tween confirmatory and exploratory testing is unclear. In comparison, 12.61% (n=15) of papers
clarified this distinction — for instance, by using subheadings (e.g., “Exploratory Analysis: Game
Experience and Game Behavior”, [124, p. 9]; “Further Statistics”, [185, p. 7]). In the remaining
11.77% papers (n=14), only confirmatory analyses were conducted.

We were unable to confidently assess whether tests for all hypotheses were reported in
50.42% (n=60) of papers, either because the hypotheses themselves were not clearly stated [e.g.,
37], or the reporting did not allow us to assess whether a hypothesis had been answered: For
example, one paper sought to study how a system might “collect en-masse achievement data
about gamers” [p. 305 174], “[w]hat insights [might] be drawn solely from the data collected
[...]” (p. 305), and identify the limitations of “using only one source of usernames for the system
[...]” (p. 305). While the first two questions were addressed in the results section, the open word-
ing of the hypothesis makes it impossible to determine whether the questions were addressed
completely. Indeed, the third research question is not discussed in the results section at all, but
only addressed in the limitations.

In the remaining 49.58% (n=59) of cases, all hypotheses could be clearly linked to a corre-
sponding test [e.g., 72, 157].
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I.4.2 Study Design Reporting

Researchers have the most freedom when planning and preparing a study. Detailed and thor-
ough reporting of the study design is therefore crucial for readers to understand how a study was

conducted, the ways its enactment may have influenced results, and how it could be replicated.

Sample Size

An important part of NHST is justifying the sample size, usually via power analysis and a de-
fined significance threshold (e.g., a < .05). Of the N=119 papers, n=7 (5.88%) justified their
sample size [e.g., with a power analysis, as in 44], with one of the seven only reporting post-hoc
power [21] — which is somewhat misleading, as post-hoc power is not equivalent to statistical
power, but rather a conversion of the p-Value [101].

All papers reported the sample size, where n=54 (45.38%) either did not remove any partici-
pants from their analysis [e.g., 9], or provided a rationale for doing so [e.g., where data collection
was compromised for participants who had guessed the true intent of the study, as in 168]. A
further 21.01% (n=25) of papers did not justify removing participants, or did not mention having
done so, despite inconsistencies between reported degrees of freedom and sample size [i.e., indi-
cating that participants were removed from the test, e.g., 6, 28]. In the remaining 33.61% (n=40)

papers, insufficient details were reported to determine whether participants were removed.

Significance Threshold

The significance threshold (i.e., ) was defined more frequently, with 18.49% (n=22) of papers
opting for a single value (i.e., 0.05) for all tests. All other papers either used multiple thresholds
or an implicit threshold. Further, only 4 papers (3.36%) justified their a threshold. For example,
[164] adjusted the standard « threshold from 0.05 to 0.0045 “[...] to control the experiment-wise

error rate across the 11 tests [...]” (p. 5).

Study Setup and Variables

A clear description of the study design and setup are needed to understand how the study was
conducted, what was measured and how, as well as how the researchers managed their degrees
of freedom. Independent variables were thoroughly described in most papers (n=92, 77.31%),
resulting in a clear vision of the manipulation, and facilitating conceptual replications.
Dependent variables were defined in less detail. Overall, 56.3% (n=67) papers reported them

in ways that clarified their role in the study and made them available for replication. For exam-
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ple, one paper used a subheading per questionnaire, stating “To quantify the play experience,
we measure interest/enjoyment, invested effort and pressure/tension using the IMI” [42, p. 453],
followed by a citation.

In papers where dependent variables were not precisely defined, the methods of their con-
struction, relevance to the research, or potential moderator status was rarely stated [e.g., 54]. A
majority of studies reported additional measures: in 51.26% (n=61) of papers, these variables
were not described in a way they could be replicated or their role in the analysis was unclear
(e.g., whether they were intended as dependent or moderator variables). Of the remaining pa-
pers, 14.29% (n=17) fully reported their additional variables, and 34.45% (n=41) did not report
measuring additional variables. Most papers (n=88, 73.95%) did not employ moderator vari-
ables, but among those that did, few explained their use (n=14, 11.77%).

An exemplar of reporting measurements and manipulation can be found in Johanson et
al. [81]. Moderator variables were collected “to get a sense of each participant’s interest in the
task and ability to complete the task” [81, p.174], and are subsumed under the “Questionnaires”
subheading. Dependent variables are separately described in the next subsection “Dependent

Measures”.

1.4.3 Statistical Reporting

Of the 119 papers, n=80 (67.23%) report their tests in a way that communicates (1) the tests used,
(2) degrees of freedom, (3) the test statistic, and (4) the p value. In the remaining papers, at least
one of these elements was not clearly reported. An example of a well-reported ANOVA that also
incorporates effect size can be found in [114, p. 196]: “(F(2, 122) = 56.8, p < .001, 7]2 =.482)".

When sufficient statistical details were reported, we used the app statcheck.io [121] to re-
view the computation of p values from the test statistic and degrees of freedom. As statcheck
only works for papers that report results formatted according to APA guidelines (and PDFs that
directly translate into plain text), results were computed by hand where necessary. While 51.26%
(n=61) of papers reported consistent p values, inconsistencies were observed in 28.57% (n=34) of
papers. In most cases, inconsistencies reflected rounding errors with no meaningful influence on
study outcomes — rarely, however, we observed decision inconsistencies, whereby the reported
and computed p values supported different decisions. For 20.17% (n=24) of papers, it was not
possible to re-compute p values, as they lacked necessary statistical details.

For example, one paper reported “t(14) = —2.055,p = 0.049” [22, p. 211], which would
result in a significant p = 0.0295 for a one-sided test, or a non-significant p = 0.059 if a two-
sided test was conducted. The same paper reported “F'(2,12) = 3.775,p = 0.031” (p. 211),


statcheck.io
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which would produce p = 0.053 °. Note that these were two tests among a total of 25 reported
in the paper. As such, the observed inconsistencies do not change the overall conclusions of the
paper by much.

Assumption Testing

Most papers (n=108, 90.76%) reported parametric tests, which should generally be accompanied
by assumption tests — however, the majority of papers (n=64, 53.78%) did not mention these.
Of the remaining papers, 36.98% (n=44) explicitly described assumption tests [e.g., 68, 69], the
remaining 9.24% (n=11) used non-parametric tests [e.g., 160] or tests, where we were not aware

of applicable assumption tests [e.g., 19].

Effect Sizes and Confidence Intervals

We also examined the prevalence of reporting effect sizes and confidence intervals (CIs): While
we found effect sizes in 63.02% (n=75) of papers, only 6.72% (n=9) reported CIs [e.g., 58, 86]
for point estimates of interest (usually effect sizes or means), suggesting that many studies rely
solely on p values for their inferences. Lastly, few papers adjusted their significance threshold for
multiple testing: 81.51% (n=97) of papers did not report adjusting their critical « level despite
conducting multiple tests related to one hypothesis. Of the remaining works, 10.92% (n=13)
performed adjustments [e.g., 114, 138], and a further 7.56% (n=9) did not require adjustment for
multiple tests [e.g., 62, 94].

I.4.4 Transparency

Transparent data, analyses, and research goals allow other researchers to independently repro-
duce the analysis, or perform replication studies.

Only n=5 papers (4.2%) were accompanied by publicly available data [e.g., 40, 148, 160]; the
remaining papers did not provide explanations for their non-disclosure. No papers shared the
software script used for data analysis.

With regards to sharing experimental software, tools, or other materials, 20.2% (n=24) of
papers sourced all relevant materials [e.g., 163], attaching questionnaires to the work [e.g., 162,
181], describing materials exhaustively [e.g., 78], or making software available in a repository
le.g., 148, 145, 147).

5This was determined with statcheck.io, and rechecked via www.socscistatistics.com /pvalues/ tdistribution.aspx
and www.socscistatistics.com/pvalues/fdistribution.aspx. Both methods produced consistent p values that
differed from those stated in the text.
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Finally, we investigated study pre-registration. Only one® paper [81] was pre-registered; cu-
riously, the methods and tests described in the paper sometimes diverged from the pre-registration
without explanation.

I.5 Discussion

The present work has reviewed 119 CHI PLAY papers employing NHST to examine the quality
of statistical reporting practice. We have identified a number of issues with the ways that study
design and data analysis are reported in these papers. NHST is an extremely popular analytic
method at CHI PLAY, with our corpus comprising almost half of all published full papers from
the venue.

However, critiques of NHST have emphasized the ease by which false positive results can
emerge from seemingly reasonable practices conducted during and after data collection [i.e.,
QRPs, 177]. Our review raises similar concerns about quantitative research at CHI PLAY.

Two main issues can be identified from our review. First, statistical reporting varies widely:
unexplained changes to sample size between tests, uncorrected multiple testing, and vaguely
specified dependent variables are common. Inconsistent reporting problematizes evaluation of
research quality, potentially obscuring questionable practices (e.g., incomplete test statistics).
This ambiguity can drastically increase the rate of false positive results in the literature.

Second, we identified a number of arguably exploratory studies that apply methods intended
for use in confirmatory research. These papers often resemble confirmatory work, featuring hy-
potheses that are tested using NHST. However, these papers often reflect an exploratory intent;
they may, for example, employ a wide array of measures to evaluate a game (or game-like arte-
fact) over a similarly extensive battery of tests. Without correcting for multiple tests, this ap-
proach inflates the rate of false positive findings.

Although some works report their results to a high standard, in general, the perfunctory ap-
plication of NHST in CHI PLAY research is a cause for concern. The pursuit of meaningful claims
about player-computer interaction — “discussion of current high quality research in games and
HCI” [3] - is impeded by a quantitative literature for which effect sizes and confidence intervals
are commonly elided in favour of isolated p values, and whose analytic methods fundamentally
conflict with high-level goals of research.

®We note another pre-registered study [175] published at CHI PLAY 2019. However, the study was ex-
cluded from our review, as it describes a qualitative, exploratory approach and did not employ NHST.
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I.5.1 The Value of Confirmatory and Exploratory Research

The majority of reviewed papers contained no confirmatory research goal, and had not formu-
lated any statistical hypotheses. This may suggest that (1) most of these works actually pursue
exploratory research aims, even if not explicitly stated in the paper; and that (2) confirmatory
research is seemingly of limited use in the context of player-computer interaction.

Indeed, “intentionally exploratory studies are a cornerstone of HCI” [33, p. 5, emphasis
added]. As such, the prevalence of exploratory work at CHI PLAY is unsurprising. Many pub-
lications describe the testing phase of iterative development, and evaluate novel interfaces [33];
for these applications, the rigor of confirmatory approaches is not always needed [76]. More-
over, in contrast to experimental psychology or medicine, player-computer interaction is yet a
nascent field of research, in which the discovery of novel phenomena for theory-building re-
mains a priority. Phillips et al. [129], for instance, formulated an exploratory research question
to investigate how their reward taxonomy affects the player experience (i.e., “RQ1: Does type of
video game reward in a game influence the player experience?”, p. 396). As such, exploratory
research is well-suited to investigating topics that are not sufficiently understood, or where firm
predictions are impractical.

What value, then, does confirmatory research have to CHI PLAY? Recall that confirmatory
studies test hypotheses derived from theoretical and conceptual speculation — in other words,
they build on prior work. For example, the qualitatively greater autonomy identified in solitary
play, relative to social play with friends [169] could be formally tested from a confirmatory per-
spective. While confirmatory research is less common in HCI, its relative absence has contributed
to concerns regarding fragmentation and limited progress [75, 88]. Hence, confirmatory research
is necessary to advance player-computer interaction by linking empirical work to theoretical
considerations, validating conceptual assumptions (e.g., greater variation in rewards increases
intrinsic motivation [cf. 129]), and understanding the processes involved in particular phenom-
ena [75]. Together, these efforts facilitate more informed predictions, as well as contribute to a

more unified and integrative understanding of player-computer interaction.

I.5.2 Directions

Our review has identified a slew of shortcomings in current research and reporting practices at
CHI PLAY. However, we emphasize that the QRPs described in the present work are likely a
product of unfamiliarity with the assumptions underlying NHST, rather than intentional data
massaging. As noted, many R-DFs have only recently been identified as problematic [83].

We highlight that some CHI PLAY research is, at times, already conducted in partial align-
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ment with Open Science principles. Schwind et al. [148], for example, made their faceMaker
app freely available, facilitating its further use in research. Similarly, despite concerns regarding
its arguably low statistical power, Johanson and colleagues’ [81] thorough pre-registration and
detailed reporting clarify the aims of the work and facilitate replication.

Finally, we highlight that while essential, reporting quality is not the sine qua non of publica-
tion value — indeed, there are many other aspects (e.g., subject matter, theory) that make papers
interesting and worth reading [75, 179].

However, for CHI PLAY research to have proceeded largely in isolation from these dis-
cussions is worth further examination. Guidelines for high-quality study design [177, 154],
analysis [158], and reporting practices [4] — many of which were compiled from within HCI
[27, 33, 48, 75, 88, 170] — have been largely eschewed. While we can only speculate as to why
these recommendations have not yet found their way to the field, we urge CHI PLAY scholars to
engage with works such as these, and more completely apply these guidelines in their own prac-
tice. Moreover, we recommend that HCI and games educators sensitize students to the different

roles of confirmatory and exploratory research.

1.6 A template for more transparent quantitative research
at CHI PLAY

To facilitate more rigorous and transparent research and reporting practices at CHI PLAY, we
contribute a template for researchers to guide their study designs from start to finish, and for
reviewers to quickly assess reporting quality. Recommendations mostly focus on confirmatory,
NHST-based research, but also include pointers for exploratory work. Suggestions are presented
alongside their corresponding citations for further reference.

Note that this template is neither complete nor infallible — research is diverse, and no single
template can perfectly address every work — however, it is intended to specifically address con-
cerns of quantitative studies published at CHI PLAY at present. As with p values and effect sizes,
researchers and authors should take a critical perspective and carefully consider the rationale for

each point to determine where divergence is pertinent.

1.6.1 Deciding on the Research Goals

First, researchers need to consider their research question(s) of interest, and how these may
be studied [75]. Specifically, whether their aim is to test specific hypotheses (confirmatory),

collect rich descriptions of a phenomenon or artefact (exploratory), or a combination thereof (i.e.,
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confirmatory hypothesis testing, followed by exploratory analyses). This decision then informs
all subsequent methodological choices, as well as the selection of suitable statistical methods.

1.6.2 Hypothesizing

Designing a study should proceed with the research goals in mind, as they influence a number of
decisions that follow. Submissions should clearly report the overarching research goal, research

questions, and precise hypotheses.

¢ Confirmatory Research Goal [4, 177]: The work has a clearly stated confirmatory research
goal: Authors specify two competing hypotheses. Deciding on a clear research goal early
on can drastically improve the study design, as it informs all subsequent study design
choices.

® Precise & Directional Statistical Hypotheses [88, 177]: Hypotheses should be explicitly
defined, including predictions as to how the independent variable will impact specific
measures. Steinemann et al. [157], for example, built on previous experiments in media
psychology to formulate concrete statistical hypothesis, e.g., “H1: Interactivity will lead
to increased donations” [157, p. 321].

1.6.3 Study Design

Designing the study follows directly from the research question(s).

® Independent variables are precisely defined [4, 154, 177]: Independent variables should
be clearly described and justified to facilitate replication. For example, when selecting
video games as stimuli for experimental conditions, clarifications should be provided to
justify the choice [166].

¢ Dependent variables are precisely defined [177]: Full reporting of dependent variables
paints a more complete picture of the research (and results), and facilitates replication.
Authors should describe which variables they intended to influence, how these were mea-
sured, and why this instrument was chosen. Especially in light of the variety of available
player experience questionnaires, psychometrics and a clear rationale should be provided
[85, 109].

e All additional and moderator variables are defined [177]: All additional variables col-
lected are clearly described, including their role in the analysis. Demographic details and
other interesting constructs with no clearly specified relation to the research question may
provide valuable insights, but unless specified in the hypotheses, should not be used in

confirmatory analyses.
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¢ Data cleaning, exclusions and grouping [177]: All data cleaning practices, exclusion of

participants” data, and grouping participants by demographic variables should be clearly
summarized [see also 23], alongside a rationale for their use. Justifying these decisions
(e.g., listing predetermined exclusion criteria) emphasizes that these measures were not
taken post-hoc to fish for significant results. Where participants are grouped via a third
variable (e.g., age brackets), a multiverse analysis — in which all reasonable groupings are

calculated [49] — may help researchers demonstrate the robustness of their decisions.

Data collection and power [158, 177]: Controlling for statistical power is crucial to under-
standing the long-term error rate. This is usually done by collecting a sample of a specific
size, as determined by a power analysis. Power analysis also helps reduce over-testing
(i.e., potentially wasting resources), and facilitates the development of more specific hy-
potheses, as it requires a prediction concerning the expected effect’s magnitude (i.e., effect
size).

Deciding on an alpha threshold [45, 104]: As with statistical power, a single critical al-
pha value should be determined prior to data collection. The alpha threshold should be
considered strictly dichotomous: Marginally significant results (typically 0.05 < p < 0.1)
should not be interpreted [130]. While o < 0.05 is standard, the chosen threshold value
may differ depending on the needs of the research [104].

Visualize the study design [50]: Tools exist to walk through the aforementioned steps,
visualize the study design, and facilitate pre-registration. Touchstone2 [50], for example,
allows researchers to set up and compare study designs, and perform power calculations.

1.6.4 Reporting

The aim of NHST is to decide between two competing hypotheses about data. Transparent

reporting is necessary to comprehend these decisions, as well as promote reproducibility.

¢ Full test statistics are reported [177]: Statistical tests, degrees of freedom, and statistical

values are reported in detail. A (fictitious) example of a fully reported one-sided, non-

significant Student’s t-test is depicted in Figure I.2.

Assumptions are tested and reported [26, 177]: All statistical tests come with specific
assumptions towards the data. While some tests (e.g., a one-way ANOVA) are considered
robust to violations of normality [143], other assumptions such as variance homogeneity
can affect common NHST tests, including ANOVA and ANCOVA [135], especially for
smaller sample sizes. Papers should also clearly report if assumptions were not tested

[e.g., tests of the normality assumption have been criticized for their unreliability 27].
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—
—

—— The probability distribution used to calculate p (commonly 7, E, or x%).

Degrees of freedom (df): the number of independent observations used to formulate
— the probability distribution. Sample size can be inferred from df, provided the type of
test is known.

The observed test statisticrefers to a value within the probability
distribution that corresponds to a p value.

(162) = 1.494;p = .069; g = 0.232;95% Clg[—0.077,0.542]
)\ J | J

L

t The confidence interval (CI) conveys
uncertamty m the parameter estimate.

The standardized effect size pertains to the effect's practical
relevance, and facilitates comparison across studies
(commonly d, g, n?).

—— The exact p value, roundedto the third decimal.

Fig. 1.2: An illustration of a full test statistic. It includes all information the reader needs to understand
which test was performed, how many data points were included, what the result is, and how the result may
be interpreted.

Reporting effect sizes and confidence intervals [75, 90, 158]: In contrast to p values, effect
sizes indicate the strength of a statistical effect (e.g., how strongly the independent variable
impacted the dependent variable), and provide a more meaningful basis for interpreting
results. Confidence intervals should also be reported to indicate the degree of uncertainty
around important point estimates (i.e., effect sizes, means, etc.). Reporting effect sizes and

ClIs also allows for comparisons across studies (e.g., as in meta analyses).

Correcting for multiple tests [16, 103]: Family-wise error control is important to adjust for
multiple testing, as every test beyond the first increases the rate of false positive findings.
As a general rule, p values should be adjusted per hypothesis, where given k independent
tests, the chance of observing a false positive is 1 — (1 — oe)’C [16]. Harpstead et al. [69],
for example, chose a Bonferroni correction to adjust their chosen significance threshold of
0.001 "by the number of statistical tests being performed, (1 + the number of rewards) x

(1 + the number of groups) x 2, resulting in a final alpha value of 5.058 %69, p.375].

Dealing with non-significant results [46, 130]: As noted in Related Work, p values do not
represent the probability that a hypothesis is true. Equally, non-significant results cannot
be interpreted as evidence of “no effect”: Any series of tests is likely to produce some

non-significant results when statistical power is < 1. “Marginally significant” results are
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non-significant, and should not be interpreted otherwise [130].

¢ Matching hypotheses to tests [177]: All hypotheses should be clearly linked to corre-

sponding statistical tests, as well as clearly report any exploratory and post-hoc analyses.

I.6.5 Transparency

Public sharing of study data and materials increases transparency and trust [117, 116], while free-
ing up space in papers to concentrate on other relevant aspects (e.g., the game design process)
and discuss the most interesting findings.

e The data set is available [4, 117, 116, 170, 177]: If possible, anonymized raw data should
be made openly available in a persistent online repository. The location of the data should
be explicitly noted in the text, preferably in the abstract, so that the data are available, even
if the paper is not openly accessible. Where anonymized data cannot be made public (e.g.,
vulnerable populations), researchers could instead generate a distributionally identical

‘synthetic’ data set [see 132, for a primer].

* The analysis plan is available [4, 170, 177]: Sharing R scripts, SPSS syntax, or the data

analysis plan allows researchers and reviewers to easily replicate the analysis.

¢ Experimental artefacts are available [4, 170, 177]: All materials necessary to replicate the
study should be made openly available. For many CHI PLAY publications, this simply
entails listing all questionnaire items, as well as sourcing or uploading all study materi-
als. Where this is not possible (e.g., due to copyrighted hardware, software prototypes),
researchers should share alternate resources to facilitate replication. Krekhov et al. [98],

for instance, describe a blueprint for their controller prototype.

1.6.6 Pre-registration

As all aforementioned recommendations refer to decisions made prior to data collection, pre-
registering a study requires little extra effort [158]. The pre-registration plan provides readers a
means to identify confirmatory and exploratory goals of the work, and discourages HARKing
[33].

® Pre-registration [4, 33,117, 131, 170, 177]: The study is pre-registered at a permanent third-
party archive (e.g., OSE.io or AsPredicted.org) and accompanied by timestamps. Johanson
et al. [81], for instance, provide an example of a pre-registration plan in the context of

player-computer interaction.


https://OSF.io
https://AsPredicted.org
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¢ Deviations from pre-registration are justified [33, 117, 131, 170, 177]: Studies do not al-
ways go as intended. Deviations from the pre-registration plan are often warranted, but
should be clearly highlighted and justified in the paper.

1.6.7 Exploratory Research

The previous sections reflect recommendations primarily tailored to confirmatory work and
NHST. However, in light of the importance of exploratory research for player-computer inter-

action, we provide a few pointers here for more transparent quantitative exploratory research.

¢ Stating the exploratory research goal [33, 177]: Intentional exploratory analyses are per-
fectly reasonable, when clearly declared as such. Researchers should specify their ex-
ploratory focus, and avoid presenting findings as definitive proof (e.g., via p values). In
turn, reviewers should not insist on the provision of p values, as they tend to be miscon-

strued as strong evidence.

¢ Adequate statistical approach: Some research questions may be more appropriately in-
vestigated with other statistical methods. When relevant prior information exists, Bayesian
approaches [100] may be useful; in other cases, researchers may benefit from estimation-

based approaches [48], as in some existing CHI PLAY work [e.g., 47].

¢ Interpreting results [36, 48]: Exploratory analysis is less constrained than a confirmatory
approach. Hence, researchers might forgo certain “rules” when interpreting and reporting
results. For instance, instead of relying on p values, researchers may gauge graphs “by

eye” to compare whether confidence intervals overlap between groups.

¢ Transparent reporting: Exploratory work should also follow the transparency guidelines
described above, including pre-registration [33], open data, and complete reporting of all
collected measures. Sharing the data openly also allows other researchers to engage in

exploratory analyses, and extends the contribution of the original work [170].

I.7 Limitations and Future Work

First, it was not always obvious to determine whether the methodological best practices were
followed in the reviewed papers. We could, for example, only investigate outlier removal based
on the descriptions and rationales reported in the papers. Had the raw data been made openly
available, it would have been possible to reproduce by what means outliers were identified and

removed.
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Second, screening and coding processes were conducted entirely by the first author. While
these procedures were performed with transparency and completeness; however, some readers
may disagree with aspects of the analysis.

Third, some points of critique around NHST remain topics of active debate; for example,
whether and how to test assumptions [26, 27, 143], and when to adjust for multiple testing [103].
While we have made clear recommendations for many of these topics, we urge CHI PLAY re-
searchers to more deeply engage with these discussions, to make informed decisions regarding
their statistical analyses, and provide clear justifications in their papers.

Finally, our review is limited to NHST, researcher degrees of freedom, and their potential
inflation of the Type I error rate. Yet our findings showcase further methodological concerns
(e.g., suitability of statistical tests or study designs for answering research questions) that war-
rant consideration. Moreover, the present work mostly focuses on hypothesis-testing. However,
recent work on the uses of psychological theory in HCI games research [165] also suggests a need
to assess how hypotheses are generated and what research questions are formulated [75, 115].

I.8 Conclusion

Null Hypothesis Significance Testing (NHST) is a popular analytic tool at CHI PLAY. However,
our review of 119 full papers highlights a number of inconsistencies and shortcomings with re-
gards to research and reporting practices. These issues emerged against a backdrop of systematic
misuse of confirmatory methods, such as NHST, in seemingly exploratory work. To help counter
these issues, we present a template for authors to improve study design and statistical reporting,
and for reviewers to evaluate work employing NHST. We are confident that by adopting basic
Open Science standards — such as pre-registration, open data, and more uniform statistical re-
porting — the quality of CHI PLAY research may be further improved, fostering the validity and
reliability of research findings.
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Abstract

Videogames receive increasing acclaim as a medium capable of artistic expression, emotional resonance,
and even transformative potential. Yet while discussions concerning the status of games as art have a long
history in games research, little is known about the player experience (PX) of games as art, their emo-
tional characteristics, and what impact they may have on players. Drawing from Empirical Aesthetics, we
surveyed 174 people about whether they had an art experience with videogames and what emotions they
experienced. Our findings showcase the prominence of epistemic emotions for videogame art experiences,
beyond the negative and mixed emotional responses previously examined, as well as the range of personal
impacts such experiences may have. These findings are consistent with art experience phenomena charac-
teristic of other art forms. Moreover, we discuss how our study relates to prior research on emotions and
reflection in PX, the importance of games’ representational qualities in art experiences, and identify lines
of further inquiry. All data, study materials, and analyses are available at https://osf.io/ryvt6/.

II.1 Introduction

Art holds a special role in the human experience [21]: It wields the power to astonish, move,
or disturb us [66] — or leave us indifferent [58]. We may have complex and even conflicting
opinions on an artwork [40], to the point that art can change our beliefs or even who we are
[59, 58, 68]. The game industry has long argued for videogames to be thought of as art, often
based on their capacity to afford profound and varied emotional experiences [17, 73, 76]. As early
as the 1980s, for example, Electronic Arts famously raised the question of whether a computer
could make people cry [20]. Later, Sony dubbed the CPU of their then new Playstation 2 Emotion
Engine in reference to its ability to render faces and emotional expressions in real time [22]. Irked
by this label some art critics declared that videogames do not have the capacity to evoke deep
emotions, and could therefore not be considered art [37]. This subsequently sparked a series of
rebuttals from game scholars, ranging from games being considered a lively art that has been
unfairly disparaged as pulp [34], likening videogames to theater acting [54], or discussing how
some videogames already meet many philosophical and aesthetic definitions of art [73, 49, 76].
Nowadays, few would argue against videogames’ artistic potential. Videogames have in-
creasingly attained public recognition as a medium capable of artistic expression and emotional
impact, as evidenced by museums like the Smithsonian dedicating exhibitions to "the art of video
games" [72], the emergence of art games [67], and the critical acclaim that mainstream titles such
as Journey [77] and Hellblade: Senua’s Sacrifice [50] have garnered for their ‘Artistic Achievements’

[10, 11]. In turn, player experience (PX) research has become increasingly invested in exploring
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games’ potential to emotionally move and perturb players [e.g., 3, 13, 14, 29, 60], challenge per-
sonal convictions [e.g., 5], and even change views and behavior in the outside world [e.g., 84] -
responses that are traditionally associated with art [55, 59, 68]. Yet despite this growing body of
work, scant attention has been paid to players” experience of games as art [cf. 18].

Consequently, PX research currently lacks empirical and conceptual insights into what play-
ers consider an "art experience" with videogames, what emotions characterize such experiences,
and to what extent their transformative potentials resemble those attributed to other art forms
[e.g., 59, 68]. A better understanding of such experiences could help expand our understanding
of the emotional spectrum games presently evoke, and what sort of experiences remain as of
now untapped [43]. Moreover, due to art’s purported power to positively impact individuals
and societies [59, 58], studying these experiences may contribute new insights for designing re-
flective [36, 44] and transformative games [64, 84]. Together, these insights may also help clarify
the notion of eudaimonic game experience [14, 19] and contribute to theory-building in player-
computer interaction.

To address these gaps, we surveyed 174 participants about a recent "art experience" they had
with a videogame. Specifically, drawing from Empirical Aesthetics — a subfield of psychology
concerned with the emotional and cognitive processes underlying human experiences with art
— we examine the salient emotional responses that characterize the art experience with games,
and explore the impacts and downstream effects these experiences have on players.

Our contribution is threefold: First, our results provide a comprehensive view of the range
of emotional responses players associate with videogame art experiences, beyond the negative
and mixed emotional responses examined in PX research to date [e.g., 3, 5, 29]. For instance, we
observed that prototypical aesthetic and epistemic emotions, such as fascination, enchantment
and interest were particularly salient. Second, our findings suggest that videogame art experi-
ences often leave a pronounced personal impact — shaping players’ views on games as an artistic
medium, changing their experience of the game, or altering their self-understanding — extend-
ing our understanding of games’ potential for transformative reflection [44, 64, 84]. Finally, we
contribute a rich qualitative and quantitative dataset — as well as all study materials — for future

PX research to use and build towards a more comprehensive basis for empirical game aesthetics

(2].
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II.2 Related Work

Before we provide an overview of related work, we first clarify what we mean by "videogame art
experience”. We understand "art experience” in terms of players’ aesthetic experience’, that is,
the sensations, emotions, and meaning-making processes that occur during and after gameplay
[49]. Art games [67], art created via videogames [67], and games about art [e.g., 61, 62] are not
the focus of the present work, although they may undoubtedly also afford aesthetic experiences
[21].

Discussions around the status of videogames as art have a long tradition in games schol-
arship. While popular discourse has revolved around the question whether games can be art
[see 53] — sometimes to the point of parody [e.g., 31] — academic discourse has largely moved
beyond the simplistic art/not-art dichotomy. Instead, games scholars have been discussing the
properties that characterize a videogame as art [76] or "artful” [83]. Notably, some scholars have
suggested looking to properties that videogames share with other art forms [2, 49, 76]. Conse-
quently, works have discussed how videogames resemble theater [54], movies [73], or the status
of game developers as artists [47]. Most pertinent to the present work, Tavinor [76] draws from
existing cluster theories of art [24, 28] that outline a set of conditions which an object might meet
to be considered art, although meeting these conditions is neither necessary nor sufficient for a
game to be considered art. Such conditions include, for instance, a game’s capacity for direct
sensory and kinaesthetic pleasure, affording or expressing emotion, and/or conveying complex
meaning. More recently, Bateman called for "empirical game aesthetics" [2], although his consid-
erations remain mostly restricted to player-satisfaction models and taxonomies of player types,
which arguably share few commonalities with the aforementioned cluster theory of art put forth
by Tavinor, and do not account for the spectrum of emotional experiences that games may afford.

Indeed, within player-computer interaction, empirical PX studies have become increasingly
interested in exploring videogame’s potential to afford emotionally complex and reflective ex-
periences. Emotionally moving moments in games, for instance, were found to be particularly
characterized by feelings of sadness [3], while uncomfortable game experiences evoked feelings
of anxiety, helplessness, guilt, and disgust in players [29]. In both studies, these strong emo-
tional experiences appeared to also act as catalysts for self-reflection and moral contemplation.
Curiously, many works originating in player-computer interaction seem to carry the implicit as-
sumption that strong, and particularly, negatively valenced emotional experiences are somehow
artistic [see also 43]. Perhaps due to game industry notions which have historically tied games’
artistic value to their emotional potential [20]. Cole et al. [13], for instance, argued that the value

!Note that in this paper we use the terms "aesthetic experience" and "art experience" interchangeably,
following conventions in Empirical Aesthetics [e.g., 58] — but see [71] for a counter-argument.
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of “avant-garde” indie games lies in the novelty, intensity, and quality of the emotional experi-
ence they afford. This becomes even more apparent in the study of Bopp et al. [5], where one
participant described their emotionally challenging experience as ‘probably one of my earliest

m

memories of seeing true Art (with a capital A) in anything™ [5, p.7]. However, this implied as-
sociation between emotional experience and players’ perception of a game as "art”" has so far
remained unexplored.

The work-in-progress by Craveirinha and Roque [18] describes the first — and to our knowl-

/Al

edge, to date only — empirical study explicitly focused on players’ "artistic" experience. They
investigated how the absence vs presence of typical, rule-based game elements (e.g, goals, score)
affected players’ experience and evaluation of a game’s meaning and aesthetic qualities. How-
ever, their results were largely inconclusive, which might be due to the limited statistical power
given their sample size, their choice of measures (i.e., the Game Experience Questionnaire [32]
and an ad-hoc measure compiled of statements based on Tavinor’s cluster theory of art [76]), or
the fact that participants did not get to choose the game themselves. As such, it remains unclear
whether players actually encounter videogame experiences they consider "art" in their everyday
life, and if they do, what characterizes such experiences.

Outside of games, the field of Empirical Aesthetics has a long history of investigating per-
ceptual, emotional, cognitive and neural processes underlying the art experience [see 58, for
an overview]. While a comprehensive account of Empirical Aesthetics lies outside the scope
of the present work, we summarize here a few key tenets of particular relevance: First, recent
work suggests that the art experience can be broadly classified into five distinct experiential out-
comes, each characterized by different emotions and psychological processes [59, 58]. (1) Facile
outcomes, where the artwork has no clear relevance to the viewer, resulting in an absence or
very subdued emotional response, as well as little to no deliberations of the artwork’s mean-
ing. (2) Artworks that afford surprise and insight experiences due to confronting viewers with
novel, albeit personally non-relevant content. (3) Harmonious and emotionally moving expe-
riences, where the content of an artwork resonates with the viewer’s self-image and value, but
does not require much cognitive effort. Lastly, if an artwork is of high relevance yet poten-
tially threatening to the viewer’s sense of self (e.g., challenging their worldviews), it (4) often
triggers a so-called abort experience, characterized by anger, anxiety, and the desire to discon-
tinue the experience. However, such experiences may also result in (5) transformation, where
the viewer confronts their feelings of discrepancy, gains new self-relevant insights, and subse-
quently changes a negative experience into a positive one. Transformative art experiences also
have the potential to lastingly shape viewers’ attitudes and behavior, long after they have en-
countered the artwork [59, 58].

Second, while the range of emotions that may accompany or follow an art experience is vast
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[66], each experiential art outcome outlined above tends to be characterized by specific emotional
responses. For example, it has been suggested that transformative art experiences are particu-
larly characterized by feelings of awe and a sense of connectedness [58], or feeling like crying
upon coming to new self-relevant insights [59]. Moreover, artworks depicting self-relevant con-
tent typically afford more intense emotional responses from viewers [56]. As such, Empirical
Aesthetics provides a potentially useful conceptual basis to explore how videogame art expe-
riences relate to players’ emotional responses, as well as how this relates to the transformative

impact games may have.

I1.3 Method

Our aim was to explore the art experience of videogames. Specifically, we address two research
questions (RQs): (RQ1) What are the salient emotional responses that characterize art experi-
ences with videogames?; (RQ2) How do art experiences impact players? To do so, we draw
from previous studies in PX [e.g., 5] and Empirical Aesthetics research [16, 57], and employed a
mixed method approach, collecting both qualitative and quantitative data.

All study materials (complete survey, data, analyses) are available at https://osf.io/ryvt6/

I1.3.1 Participants

We aimed for a sample size of 200, which is comparable to other exploratory survey studies
in HCI games research [e.g., 5, 4]. A total of 655 responses were collected over three weeks in
September 2020, of which 183 completed at least the main survey (see Chapter I1.3.2 for details).
We then excluded nine responses from participants who had not provided informed consent (5)
or were under the age of 18 (4). Given the richness of the qualitative data [8, 42], we decided to
stop recruiting after a final sample size of N = 174%, which is comparable to previous mixed-
method online surveys in PX research [e.g., 3, 29, 84].

2Note that following related work in Empirical Aesthetics [15, 57], we originally intended to perform a
Latent Class Analysis to identify different types of art experience. To do so, we first conducted a inductive
reflexive thematic analysis [7, 9] to explore why participants thought the experience was art. However,
after data collection we noted that our sample size was below recommended thresholds for the amount of
potential clusters we identified in the thematic analysis (with variations in their sizes), and the potential
clusters not being well-separated as the themes were not mutually exclusive [51]. Therefore, we refrained
from conducting the Latent Class Analysis. For the sake of readability, we also omit the findings of the
thematic analysis from the manuscript. That said, the statistical script and results of the preliminary Latent
Class Analysis, as well as the thematic maps and documentations of the thematic analysis are available in
the OSF repository.
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Participants were aged 18 to 57 (m = 26.43, sd = 7.61), 105 identified as men, 51 as women,
12 as non-binary, 4 participants self-reported, and 2 preferred not to disclose their gender.

Overall, participants rated themselves as highly experienced players (m = 78.72,sd =
22.12), having played games for m = 18.1 years (sd = 8; Min, Maz[0,40]) and playing m =
14.71 hours per week (sd = 13.01; Min, Max[0, 80]) on average. The four most popular game
genres were adventure (140), RPGs (126), strategy (111) and puzzle games (100). Among partic-
ipants’ favorite games were The Elder Scrolls 5: Skyrim (25), The Legend of Zelda: Breath of the Wild
(22), Minecraft (18), and The Witcher 3: Wild Hunt (14).

Nine participants indicated that their profession was or had at some point been related to
games in some way (e.g., as programmer, designer, critic or academic). Thirty-three participants
had professional experience in art-related domains (e.g., artist, curator, critic), and 16 were or

had been active in professions that bridged arts and games.

I1.3.2 Survey Design and Procedure

The study protocol was approved by the research ethics council of the authors” university. The
online survey was prepared and conducted in LimeSurvey (v. 3.16.1+190314; [41]). The com-
plete survey materials, including the exact wording of the questions, are available in the OSF
repository.

Participants were recruited via social media, including Twitter, snowball sampling, and
via the Reddit r/samplesize and r/arthistory subreddits. The survey was advertised as "did
you ever experienced a videogame as art?", to recruit both participants who had and have
not had an art experience involving games. On average, the survey took 23.4 minutes (SD =
13.99, Min, Max[3.43,81.32]) to complete. Participants did not receive any compensation for
completing the survey.

Upon clicking the survey link, participants were introduced to the study and asked for con-
sent. After providing informed consent, they were asked to provide demographic information,
indicate their English skill level, as well as whether they ever experienced a videogame as art.
Six participants had no such experience to report, and were subsequently asked to describe an
art experience involving another medium (if any), as well as elaborate on whether they thought
digital games could be art. The survey concluded thereafter.

The remainder of the study procedure pertains to the 168 participants who indicated to have
experienced a game as art. Following a guided recall process, participants were first asked to
recount their most recent games as art experience, explain why they considered it "art", as well
as indicate how long ago the experience had taken place. No definition of "art” was provided, as

we were interested in participants’ own understanding of "art".
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Next, participants rated their experience in terms of their emotional responses (see Chap-
ter I1.3.3). Finally, they were asked to provide information on their gaming habits and prefer-
ences, as well as whether their profession was related to games and/or arts. This was followed
by a series of optional open-ended questions about the impact of participants’” gaming experi-
ence. These questions were adapted from previous studies in Empirical Aesthetics [57] and user
experience research [79], respectively. Specifically, participants were asked to describe what the
meaning of their experience was, and whether it had changed their perspective on how they
viewed the game, their opinion on digital games as a medium, as well as whether it had im-
pacted them personally in any way. Finally, participants were asked whether they thought the
experience was intended by the developer. As pilot testing suggested the survey to be rather
time-consuming and taxing for participants, we opted to leave this part of the survey optional.

In total, 140 participants completed the impact questions.

I1.3.3 AESTHEMOS

Given the central role of emotions in player experience [33, 73] and art experience research
[66, 46, 70], we employed the Aesthetic Emotions Scale (AESTHEMOS). The AESTHEMOS was
developed and validated by Schindler et al. [66] to account for the variety of emotional re-
sponses to different aesthetic artefacts (e.g., music, painting, and architecture). We decided to
use the AESTHEMOS over other scales previously used in PX research on emotional gaming
experiences (e.g., the appreciation scale [52] used in [3, 5, 60], which assesses to what extent
experiences are perceived as moving and thought-provoking), because it provides a more com-
prehensive and granular measure of aesthetic experience. Moreover, the AESTHEMOS allows us
to situate whether participants” experiences correspond to art experience outcomes previously
discussed in Empirical Aesthetics [58].

Specifically, the questionnaire consists of 42 items compiled into 21 subscales and organized
into seven superfactors (Negative Emotions, Prototypical Aesthetic Emotions, Epistemic Emo-
tions, Animation, Nostalgia/Relaxation, Sadness, and Amusement). Example items include "I
found it beautiful", "Was enchanted", "Felt deeply moved", "Felt a sudden insight", "Was unset-
tling to me". Statements were rated on a 5-point scale ranging from 1 ("not at all") to 5 ("very").
The full questionnaire and reliability scores (Cronbach’s «) for each subscale are listed in Ta-
ble I.3 and the OSF repository.
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II.3.4 Qualitative Content Analysis

To examine in what ways the reported experiences had impacted players (RQ2), we conducted
a qualitative content analysis over all open-ended answers [35]. We chose this approach over
other qualitative analysis approaches (e.g., thematic analysis), as we could draw from existing
work in Empirical Aesthetics [27, 57] on the effects of art experiences to generate an initial code
book.

Two of the authors applied the initial set of codes to a randomly selected set of 60 experi-
ences®, after which we expanded the code book to cover additional aspects (e.g., meaning of the
game’s content/message/interpretation, lasting impression). Some of the additional codes were
generated based on the data set, whereas others were derived from Bopp et al.’s [3] code book
on emotionally moving game experiences. The finalized code book consisted of 15 categories,
further divided into 36 subcategories. One author then applied the final set of codes to the entire
data set (n=168), including the optional questions. Sentences formed the smallest coding unit,
which could be assigned several codes.

Opinions on the need to assess interrater agreement reliability vary, especially in case a cod-
ing unit (here a sentence) can be assigned multiple codes and when two coders do not have
comparable levels of experience with coding [12]. We opted for percentage agreement as an in-
dex for interrater reliability as it is deemed suitable for both natural text segments and coders of
different knowledge levels [12, 39], and thus lends itself well to our exploratory research aim. As
recommended by Campbell et al. [12], we calculated the interrater reliability twice, once after
the random coding of 20 experiences (range 60% - 100%; Mean = 0.83; SD = 0.13) and once
after resolving disagreements through discussion, revising the code book, and re-coding of the
same 20 experiences (range 65% - 100%; Mean = 0.87; SD = 0.12; the agreement percentage of
each codes can be found in the OSF repository).

Next, the subcodes insight, meaning of the game’s content/message/interpretation, and healing
experience were split further into subsubcodes for more in-depth analysis. For instance, the sub-
code meaning of the game’s content/message/interpretation was divided into thoughts on the
game, game genre, games as a medium, the games industry, and game developers (see the OSF
repository).

Note that responses from the six participants who did not report an art experience with

games were excluded from the qualitative content analysis.

3Each of the two first authors coded a set of 40 experiences: the same 20 experiences were coded by both
authors to ensure interrater reliability; Two separate sets of different 20 experiences were coded by each
authors to look out for aspects not covered by the initial code book. This resulted in total of 60 experiences
analysed (i.e., 20 by both, 20 by coder 1, 20 by coder 2).


https://osf.io/ryvt6/
https://osf.io/ryvt6/

II.4. Results 139

II.4 Results

The largest proportion of reported experiences took place within 2 months before study par-
ticipation (54 of 168). A few participants recounted their first art experience involving games,
instead of their most recent one, reasoning that they "can remember it much more vividly than
anything i watched or played in the recent past" (ID137, Grand Theft Auto: Vice City). While par-
ticipants’ experiences covered a wide variety of games and genres, The Legend of Zelda: Breath Of
The Wild (n = 8), Journey (n = 7), NIER: Automata (n = 6) and Red Dead Redemption 2 (n = 6)
were among the most frequently mentioned games.

When describing their art experience, the 25 participants with professions related to games
tended to make note of the expressive and thought-provoking potential of games. In contrast,
participants with no background in games, emphasized the beauty and emotional intensity of
their experience, as well as praised the game developers’ artisanship. However, given the small
sample size of participants with a professional background in games, we decided not to pursue
analysis further (but refer to the OSF repository for more detail).

In the following, we report on the emotional responses that constituted art experiences with
videogames (RQ1), as well as how these experiences impacted players (RQ2). We do not report
on the content of the individual experiences, as these are closely intertwined and somewhat
redundant with RQ2. Again, we refer interested readers to our OSF repository, which contains
all conducted analyses, descriptive statistics, and data.

Mlustrative participant quotes are kept in their original wording, where brackets contain the
unique ID numbers assigned to each participant*. All quotes are printed verbatim, including

grammar and spelling unless denoted otherwise.

II.4.1 Emotional Responses

To address RQ1, we examined participants’ emotional responses via their AESTHEMOS rat-
ings. Due to the exploratory nature of our study, we refrain from computing hypothesis tests
[81] and instead report descriptive statistics (means M, pooled standard deviations pSD°) and
confidence intervals CTlow and CThigh [23]. We also refer readers to the OSF repository for
violin plots of the individual items and emotion subscales, which visualize the distribution of
the AESTHEMOS items more clearly.

“Note that ID numbers range non-continuously from 8 to 674. LimeSurvey assigns an ID number to each
person clicking the survey link, which is why ID numbers do not match the actual number of participants.
5combined standard deviation (SD) of the two items per subscale
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Fig. IL.1: Means and Bonferroni corrected 95% Cls for 21 CI (z = 2.82 [6]) over all participants who reported
an art experience with games (n = 168).

Players rated their experiences rather highly on prototypical aesthetic emotions (see Fig-
ure IL.1). Overall, the Feeling of Beauty (which included Liking) had the highest mean score
(M = 4.62;pSD = 0.75) and second smallest distribution (CIlow = 4.48; CIThigh = 4.76, see
also Table II.1), indicating that most participants rated their experience as very beautiful. Par-
ticipants also reported rather pronounced feelings of fascination, awe, and being moved during
their experience — although the latter exhibited a broader distribution, indicating that these emo-
tionally moving experiences varied to a greater extent.

Participants scored their experiences also rather highly in terms of Epistemic Emotions, rat-
ing their experiences as interesting (M = 4.03;pSD = 1.1), intellectually challenging (M =
3.73; pSD = 1.01) and insightful (M = 3.66; pSD = 1.3).

Art experiences scored relatively highly on feelings of Enchantment (M = 4.06;pSD =
1.15), whereas Nostalgia (M = 3.32;pSD = 1.44), Relaxation (M = 3.25;pSD = 1.4), Energy
(M = 3.25;pSD = 1.4), and Vitality (M = 3.09;pSD = 1.32) were less pronounced. With

regards to Amusement emotions, experiences scored rather low on Humor (M = 2.69;pSD =



II.4. Results 141

Table I1.1: Descriptive statistics of all 21 AESTHEMOS subscales, including the Mean, pooled standard devi-
ation (pSD), confidence interval limit low (Cllow) and high (Clhigh). For the descriptives of each individual
item, please refer to Table I1.3 and the OSF repository.

Subscale Mean pSD Cllow Clhigh | Subscale Mean pSD Cllow Clhigh
Feeling of Ugliness  1.33 0.67 1.18 147 Intellectual Challenge 3.73 1.01 351 3.95
Confusion 2.16 1.08 1.92 2.39 Interest 4.03 094 3.82 4.23
Anger 1.55 0.9 1.36 1.75 Insight 3.66 115 341 391
Boredom 1.31 059 1.18 1.43 Energy 3.03 1.1 2.79 3.27
Uneasiness 1.85 1.04 1.62 2.07 Vitality 3.09 1.13 2.85 3.34
Sadness 3.03 1.3 2.74 3.31 Enchantment 4.06 1.03 3.84 4.28
Being Moved 3.9 1.19 3.64 415 Nostalgia 3.32 129 3.04 3.6
Surprise 3.12 1.03 2.89 3.34 Relaxation 3.25 1.3 297 3.53
Fascination 4.27 0.8 4.1 4.45 Humor 2.69 122 242 2.95
Awe 3.81 098 3.6 4.02 Joy 3.79 1.1 3.55 4.03
Feeling of Beauty = 4.62  0.65 4.48 4.76

1.34), whereas most participants reported average to strong feelings of Joy (M = 3.8;pSD =
1.21).

Overall, low scores were observed for negative emotions: Boredom (M = 1.31; (pSD) = 0.74)
and feelings of Ugliness (M = 1.327;pSD = 0.81) scored lowest. In contrast, sadness was
almost uniformly distributed over the scale (M = 3.03;pSD = 1.46; note the violin plot in
the OSF repository), indicating that for some participants sadness was an essential part of the

experience, while for others it hardly featured.

I1.4.2 Impact of Game Experience

To answer RQ2, we first examined how many participants had indicated whether the experience
had changed their perspective on the game, themselves, or games as a medium. Following
this, we analyzed the entirety of open-ended answers via qualitative content analysis to further
specify the various impacts the reported experiences had on participants.

Overall, most participants stated that the experience had changed their perspective in some
way (see Table II1.2). The largest proportion indicated that the experience had changed their
opinion of the game, usually for the better (e.g., "Before I played through the story, I thought
it was just a violent shooter game, but I realized how beautiful, artistic, and complex it really
is." ID37; Red Dead Redemption 2). A substantial number of participants also indicated that the
experience had impacted their self in some way (92/140), whereas less than half noted a change
in perspective on games as a medium. Note, however, that many participants who reported no
changes on this point already considered games as a form of art (e.g., ID8, ID12, ID67, ID87,
ID116).

In the following, we report the various impacts of the recounted experiences in more detail.
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Table I1.2: Absolute and relative frequencies of participants who noted a perspective change. Note that
n = 140, as these questions were optional in the survey.

Changed Perspective on Game: Changed Perspective on Self: =~ Changed Perspective on Medium:
120 (85.71%) 92 (65.71%) 61 (43.57%)

Emotional Resonance and Healing,.

In line with the above findings, participants emphasized the emotional impact of their experi-
ence, describing how it resonated for hours and days after playing (n=23): "I felt the feelings
from this game for the next day at least, as the emotions were particularly powerful." (ID194,
Dear Esther). This emotional resonance was deeply intertwined with participants” memories,
"warm(ing) my heart [...] whenever I remember the game." (ID266, Unravel Two), even "Though
I may not remember the specifics of Oxenfree, nor how it ended, I vividly recall what I felt."
(ID155, Oxenfree).

Several participants (n=14) highlighted the healing and relaxing impact of their experience,
which provided "a few moments of pure bliss" (ID627, Red Dead Redemption 2), or "affects me in
that it makes me feel better about myself" (ID348, Animal Crossing).

In these instances, participants typically praised the visuals and beauty of the game world:
"There was something very serene and beautiful about being elevated and getting to see the rest
of this particular level of the game." (ID205, Sekiro: Shadows Die Twice), and would revisit the
game "just to wander around and enjoy the atmosphere even though I've already completed
the main story " (ID321, The Legend of Zelda: Breath of the Wild). However, a few participants
emphasized healing qualities of the game narrative, such as ID367 who " kept quotes from the
game in my everyday life [...] (which) I remind myself when my mental health begins to fade."
(The Last of Us).

Thoughts on the Game and its Developers.

Several participants (n=38) reported how the experience made them ponder the meaning of the
game’s narrative or its intended message: "I think it was trying to communicate that existence,
particularly human existence as a sentient and intelligent life form, is terrifying but beautiful
nonetheless." (ID398, Disco Elysium). These interpretations of a game’s possible meanings were
often linked to it being likened to art, as in the case of one participant’s experience with Shadow
of the Colossus, where "winning does not feel like victory. I think that is exactly what the game
tries to tell to the players. And that made me feel the gaming experience like art" (ID512).
Moreover, the recounted experiences sometimes altered participants’ impression of the game

(n=38): "I started off thinking it was just an aesthetically pleasing metroidvania. Now I view it as
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a beautiful, thought-provoking piece of art." (ID75, Hollow Knight). These realizations sometimes
even shaped the participant’s playstyle: "I started off playing to destroy things, but I started
wanting to just admire those things instead, and I eventually wanted to create more of those
things, although I couldn’t, which was frustrating." (ID174, Grand Theft Auto V).

A few participants also commented how the experience made them feel a sense of connection
with the developers, "that I and the developers share something, a common viewpoint or a lived
experience or something similar." (ID87, In the Pause Between the Ringing). Others speculated on
the developers” approach to the game’s production: "I believe the developer Toby Fox had a
vision of creating a feelgood experience and being a one man developer team; was able to fulfill

this vision to an accuracy that would be difficult for teams of a larger size." (ID557, Undertale).

Changed Playstyles and Views on other Games.

Participants” art experience also colored their approach to other games (n=14), with changes in
playstyle carrying over into other games: "it helped me realise that the personal journey with a
game is the most important thing when playing it. I used to focus more on getting things right
in a game, getting the perfect ending but I've done a complete one-eighty now. I just want my
story to be mine." (ID563, Life is Strange).

This increased awareness of the artistic potential of games made participants "expect a higher
standard from the games I play." (ID222, The Witcher 3: Wild Hunt). Participants now "enjoy
being more critical and questioning of works and stories." (ID451, NieR: Automata). However,
one participant also remarked that "this game made me have higher expectations about similar

videogames, making it harden to enjoy them" (ID152, Call of Duty: Black Ops).

Views on Games as a Medium.

Many participants described how their experience changed their view on games as an artistic
medium (n=61); for instance, "open(ing) my mind to experience more games as art." (ID66, Rain).
Empbhasis often lay on how the game in question pushed the boundaries of the medium.

For instance, the storytelling of NieR: Automata was described as "extremely innovative [...]
and thus matur(ing) the entire medium." (ID451, NieR: Automata).

A participant further explained how their experience heightened their appreciation for the
craft of game development: "It opened my eyes to game developers being able to massively
influence a person’s opinion through thoroughly crafted storytelling. It’s so subtle that most
people who play the games wouldn’t even realize it." (ID389, The Elder Scrolls Online).

Yet, despite a general consensus among participants on games’ status as an artistic medium,

some participants remained skeptical of how others perceive games: "Video games aren’t treated
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as what they are, as art. People see video games as some mindless stupid thing for kids to enjoy.
But really it can be deeper than that. Which unfortunately makes us surprised more often than
not." (ID674, Portal 2).

Sparking Interest for Non-Game Topics.

Several participants explained how their experience had sparked their curiosity in topics outside
of games, but which the game had touched upon (n=12), including Chinese history, Carl Jung’s
psychological theories, science fiction stories, or "motivated me to become to read more English
works" (ID431, Photopia) when English was not their native tongue. Others became inspired
to engage in artistic activities themselves; for instance, citing the music in The Legend of Zelda:

Ocarina of Time as the reason they "[d]eveloped an interest in composition (music)" (ID584).

Better Self-Understanding.

Several participants noted how the experience lead to a better understanding of their self (n=30);
for instance, describing it as "having a mirror held up, the game was an experience to vent/explore
those feelings that I had otherwise repressed.” (ID301, Firewatch). Similarly, one participant em-
phasized how Oxenfree invited exploration of their feelings, which "helped me better understand
my emotions." (ID155) and realize that "it is about better understanding myself and how my
emotional side sees the world.".

Participants also explained how the experience made them reflect on current and past life
experiences: "Through the whole path, I was locked in a reflective state on what made me 'me’,
and what doesn’t. [...] When I walked through the door to say I was a loner, I really did pause
and think on how, despite past anguish, Id chosen that reality myself. I can’t change that, but
there are upsides to the choice." (ID537, The Secret World Legends).

Others explained how the experience brought to the fore dearly held values: "I think my
emotional experience of that game stemmed from my appreciation for continued companionship
and emotional commitment in the face of strife and danger. The game depicted the beauty of that
interdependence perfectly and gave me a sense of profound warmth and tenderness. It made
me realize just how much I appreciate those things." (ID266, Unravel Two).

Personal Transformation.

Finally, a few participants described how the experience had changed them personally in some
way (n=17). Some explained that the experience had contributed to their becoming a "better"

or more authentic version of themselves — that "for a while at least, I felt like my soul got a
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little bit cleaner." (ID512, Shadow of the Colossus). For instance, playing through Portal 2 made
ID674 realize that "the way I was before. I just masked it. [...] I became more like myself in
the end, and much like progression in video games more of me becomes open and unlocked for
more I play. I become more of who I am." (ID674, Portal 2). Others considered themselves "a
slightly softer person now, with more understanding and appreciation for myself." (ID667, Ori
and the Blind Forest), and "slightly more likely to express affection and show those close to me
that I love them." (ID206, Legend of Zelda: Breath of The Wild). For some, this heightened sense of
self-understanding also related to increased self-acceptance, when the experience "made me [...]
slightly more forgiving for my own mental health. It showed me that strength can still be found
it this "perceived weakness’." (ID393, Hellblade: Senua’s Sacrifice).

Finally, several participants explained how their experience allowed them to be more com-

fortable and accepting in the light of suffering:

"For me personally, it meant the world to me — i had just lost a close family member
and was stuck in a really dark place, pretty much having given up on any hope of
positive change. That is why i felt so connected to these characters who were stuck
in a grim and hopeless world, in an endless loop of struggle and death. When in
the end, these characters all survived, thanks to the actions of another player —in a
strictly singleplayer game with no online functionality what so ever outside of this
experience — i, too, felt that there was hope. Hope for humanity as a whole, hope
for better days. Hope for myself." (ID232, NieR: Automata).

Negative Impact.

Five participants reported how the experience had impacted them negatively in some way. For
instance, ID294 recounted that playing What Remains of Edith Finch impaired their mental health,
as they were not "mentally prepared to play" and found "the game off putting because of it".

Others reported more conflicting experiences, for example, stating that "The Last of Us 2 was
art in that it was engaging, thought-provoking, very distinct and often unenjoyable — a work of
art that I appreciate aesthetically yet also find numerous flaws with" (ID609, The Last of Us 2). The
same participant further added that they "felt indifferent after finishing it". In another example,
ID500 described how " (NieR: Automata) annoyed me overall and I didn’t quite get why so many
people recommended it so I looked up some articles/podcasts afters to try and understand this
more. Overall I found the game rather pretentious and difficult to understand". Yet "even if
I didn’t like it too much I still see it as an example art due to the amount of creativity energy
and thought that went into it — plus it attempted to do more than ‘just’ entertain". Nevertheless,
ID500 also remarked that they "might be more likely to avoid similar titles!" in the future.
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I1.5 Discussion

In the last decades many debates have revolved around whether videogames could be consid-
ered "art". These arguments are rooted in game industry visions [20], art criticism [37, 76], as well
as philosophical accounts of aesthetics [2, 69]. In contrast, PX research has to date largely over-
looked the videogame "art experience" [but see 18], despite a growing interest in games’ capacity
to afford emotionally complex and reflective experiences [e.g., 3, 29, 84]. We set out to explore
the types of game experiences that players identify as "art", the emotions that characterize them,
and how these experiences impact players. Indeed, our findings indicate that — at least when
prompted — people can easily recall and recount game experiences they consider art. As such,
our study provides the first empirical account of the videogame art experience, as encountered
by players in their everyday lives. In the following, we discuss our most notable findings and
their implications.

One feature typically ascribed to art [24] — as well as notions of games as art [49, 76] — is the
capacity to engender emotions in people. In our study, we found that prototypical aesthetic (e.g.,
feeling of beauty, fascination) and epistemic emotions (e.g., interest, intellectual challenge) were
among the most salient emotions characterizing videogame art experiences. As indicated by the
open-ended responses, participants valued games for the direct sensory pleasure they provided
[49, 76], and for intellectual engagement with a game’s meaning [76], further suggesting that
reflection can form an important part of the player experience [44, 84]. In line with previous
work on emotional gaming experiences [3, 43, 84], our findings further showcase that the feelings
afforded by the experience seem to resonate and linger with players — sometimes long after
playing.

Note that the AESTHEMOS subscale for feeling of beauty includes the item "I liked (the
experience)” (see Table I1.3). While this may be considered a potential confound of the beauty
measure, it also suggests that participants overall value videogame art experiences. Relatedly,
emotions associated with negative art experiences (i.e., abort outcomes [58]), such as ugliness,
anger, and boredom were scored low, suggesting that the reported art experiences were consid-
ered positive by most participants.

While the above findings are not unexpected, as they correspond to emotional responses
characteristic of harmonious and transformative art engagement [58], we were surprised that
negative emotions and sadness did not figure more prominently. While emotionally challenging
[5, 13, 60] and serious game experiences [43] have been linked to notions of art [5] and the avant-
garde [13], sadness or discomfort do not seem inextricably linked to videogame art experiences
[29]. Conversely, while epistemic emotions are core to Empirical Aesthetics [59, 58, 66], they
have received relatively little direct attention within PX research — but refer to [38, 65, 78] for
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investigations into curiosity, a well-established aesthetic emotion [25]. The high scores in our
study suggest that epistemic emotions may be a particularly interesting avenue for PX research,
both to gain a better understanding of the videogame art experience, and player experience
more generally. For instance, while curiosity has been linked to certain types of uncertainty [38],
intellectual challenge is likely central to games that demand active interpretation from players
[1, 14], and insight may be more indicative of transformative reflection [44, 84].

Moreover, our results suggest that videogame art experiences appear to have a pronounced
impact on players. The majority of participants reported how their experience made them re-
consider their opinion on the game, or come to a sudden realization about the game’s themes
and meaning. These instances seem to correspond to the insight experiences observed in Empir-
ical Aesthetics [56], as well as notions of dialogical and endo-transformative reflection in games
[44, 84].

Notably, while previous works on reflection and perspective-challenging moments in games
observed few instances of exo-transformative reflection [44, 84] — moments of transformative
reflection that affect players” beliefs or actions outside play [84, p. 342] — our findings suggest
that videogame art experiences appear to hold considerable transformative potential. Similar to
studies on mixed and negative emotional game experiences [3, 5, 29], our participants reported
how their experiences led them to ponder matters of identity and self-understanding, explore
their feelings, or even simply reconsider their playstyle and approach to games as a medium.
Again, these findings are in line with our expectations, as these contemplations are characteristic
of art experiences with other media [27, 68]. Of course, not all emotional experiences provoke
deep reflection, nor need reflection and insight be tied to strong emotional experiences, whether
in the traditional arts [58] or in games [5, 44, 84]. Nevertheless, together with previous work
[3, 5,29], our study suggests that the emotionality of player experience is, to some extent, linked
to videogames’ transformative potential [64]. As such, models from Empirical Aesthetics [e.g.,
59, 58] may answer calls towards a research agenda for "Empirical Game Aesthetics" [2] and
be productively applied to player-computer interaction, to identify psychological mechanisms
and facilitating circumstances in which emotions experienced during play may more effectively

support transformative reflection.

I1.5.1 Limitations and Future Work

First, the reported art experiences with videogames should not be seen as definitive or exhaus-
tive accounts. For instance, participants” accounts concerned mainly representational aspects of
videogames (i.e., audio, visual elements, and narrative). Few participants emphasized a game’s

mechanics or gameplay. This may be due to our participants’” associations with the term "art",
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in that they may have recalled experiences that resemble art experiences with other media, or
conventional notions of the art experience. Indeed, most experiences described in our study
seem to correspond to the harmonious and transformative art experiences detailed in Empirical
Aesthetics research [58]. As such, the present study was also unlikely to find purely uncomfort-
able gaming experiences, such as the ones reported by Gowler and Iacovides [29], which may
correspond to the abort outcomes discussed in Empirical Aesthetics [58].

Relatedly, our findings featured relatively many accounts of exo-transformation, compared
to previous studies on reflective and perspective-changing player experiences [44, 84]. This
may be due to the wording of our survey questions (i.e., directly asking about different im-
pacts) having rendered such instances particularly salient to participants. Conversely, given the
prominence of transformative experiences in the arts [58], exo-transformation may be partic-
ularly characteristic of videogame art experiences, especially when accompanied by epistemic
emotions [58].

Second, while our findings primarily concern representational aspects of videogames, game
scholars have pointed towards the aesthetics of agency [48] as well as the kinaesthetic pleasures
of videogame play [75, 76], "the qualities of the physical interaction with the gaming device and
the physical world it depicts" [76, p. 181]. It seems evident that kinaesthetic pleasure is often
central to players” aesthetic experiences (e.g., when navigating Link through the landscapes of
The Legend of Zelda: Breath of the Wild) and poses a promising avenue for future work.

Conversely, previous works have suggested that game rules (e.g., goals, win states) and
dexterity-based gameplay may be antagonistic or even incompatible with the art experience,
as they distract players from a game’s aesthetic qualities [13, 18]. As noted, few participants
in our study explicitly mentioned game mechanics, and one participant (ID82) even mentioned
regularly playing a game for its aesthetic qualities, despite disliking the gameplay. More work
is needed to examine how games’ unique qualities shape the art experience and players” under-
standing thereof. While Empirical Aesthetics does not provide conceptual or methodological
paradigms that readily apply to the functional properties of games, the AESTHEMOS [66] may
nevertheless prove useful to evaluate how game mechanics affect "players’ perception of a video
game’s artistic value" [18, p.3].

Third, while confusion ratings were overall low, they raise interesting questions for future
work. Silvia [70] argues that confusion is an indicator of an "unsuccessful" art experience, where
the perceiver fails to draw meaning from an ambiguous stimulus, whereas interest arises from
successful meaning-making. Likewise, Pelowski [59] argues that confusion is a sign of expe-
rienced discrepancy that can either result in an abort outcome or a transformative experience,
pending resolution or acceptance of this confusion. Consequently, the role of confusion in the

player experience could be of interest for both PX researchers and game designers looking to
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elicit transformative experiences [63, 64].

The relation between sadness and being moved poses another promising avenue for future
work. Past research has linked the two emotions for both experiences with videogames [3, 19],
and with other media [30, 82, 45]. In our data, however, participants reported all possible values
of sadness, while being moved was consistently rated highly, indicating its greater salience dur-
ing the experience (see Figure I.1). Moreover, while the mean and standard deviation of sadness
in our sample is rather unremarkable, the violin plot demonstrates its almost uniform distribu-
tion (see the OSF repository). This finding suggests that sadness and being moved are not always
equivalent in the context of videogame art experiences, as well as that for some videogame art
experiences sadness was an important factor. The concept of Kama Muta — a form of being
moved characterized by an increased sudden awareness of closeness towards or among other
beings [26] — may be instrumental to explicating the sadness-moved relation. Further studies
on the interrelation of aesthetic emotions and the game characteristics that shape them would
extend our understanding of emotionally complex player experiences [3, 29].

Fourth, our ancillary analyses showed that players with different professional backgrounds
seem to focus on different aspects when reporting their art experience. In Empirical Aesthetic,
the viewer’s expertise and interest in art-related topics and art-making play a significant role in
determining their art experiences [e.g., 74]. It remains to be seen to what extent players with dif-
fering expertise actually experience games differently, or whether their familiarity with gaming
tropes [80] primarily shapes how they describe and verbalize their art experiences with games.
Interviews might be particularly suited to gain more in-depth insights into how players of vary-
ing backgrounds articulate art experiences with games, and help clarify the role of expertise.

Fifth, given the present study’s exploratory approach, no conclusions may be drawn with
regards to whether and to what extent videogame art experiences cause changes in players’ per-
spectives, opinions, or self-understanding. Research on the socio-epistemic impact of art [see 68,
for an overview] may benefit future PX research aiming to identify potential causal mechanisms.

Finally, our dataset might yield additional insight into the player experience. We invite read-
ers to explore our data set in the supplementary material and hope that games researchers will
find the open data and materials useful for their own future works.

II.6 Conclusion

The status of videogames as art has been a point of contention. While many discussions have
revolved around why videogames should or could be thought of as art, whether players ever

experience games as art has not been empirically examined yet. In this paper, we introduce


https://osf.io/ryvt6/

150 References

Empirical Aesthetics as a paradigm to help expand our understanding of games not only as en-
tertainment products, but as an art form capable of affording the entire spectrum of aesthetic
emotions. We find that game "art experiences”, as reported by our participants, are accompa-
nied by aesthetic and epistemic emotions, which have so far not been considered in PX research.
Moreover, our findings suggest that art experiences with videogames appear to bear consider-

able transformative potential.
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Table I1.3: Full AESTHEMOS questionnaire, descriptive statistics and Cronbach’s « for each AESTHEMOS
dimension (n = 168).

Item Name Item ID M SD  Cronbach’s «
I found it distasteful Ugliness_1 1.18 0.59 54
I found it ugly Ugliness_2 148 0.98
I felt confused Confusion_1 217 1.18 .65
It was unsettling to me Confusion_2 214 1.31
It made me aggressive Anger_1 1.68 1.12 73
It made me angry Anger_2 142 0.89
I felt indifferent Boredom_1 1.21 0.54 46
It bored me Boredom_2 140 0.89
It worried me Uneasiness_1 193 1.25 .58
Felt oppressive Uneasiness_2 1.77 1.23
I felt deeply moved BeingMoved_1 3.83 129 .87
It touched me BeingMoved_2 396 1.23
It baffled me Surprise_1 247 1.36 52
It surprised me Surprise_2 376 115
I was impressed Fascination_1 432 094 .6
It fascinated me Fascination_2 423 0.96
I liked it Beauty/Liking 1 4.69 0.61 .65
I found it beautiful Beauty/Liking 2 4.54 0.87
It challenged me intellectually Int. Challenge_1 3.27 1.31 .68
Was mentally engaged Int. Challenge_ 2  4.18 1.00
I found it sublime Awe 1 396 1.11 45
I felt Awe Awe_2 3.65 1.33
Made me curious Interest_1 3.78 124 .62
Sparked my interest Interest_2 4.27 095
I felt a sudden insight Insight_1 401 126 75
I sensed a deeper meaning Insight_2 330 1.34
It motivated me to act Energy_1 296 140 .56
It energized me Energy_2 310 1.24
It spurred me on Vitality_1 311 1.35 .65
It invigorated me Vitality_2 3.07 1.28
I felt something wonderful Enchantment_1 401 117 74
I was enchanted Enchantment_2 411 1.13
It made me feel nostalgic Nostalgia_1 296 152 74
It made me feel sentimental Nostalgia_2 3.67 1.36
It calmed me Relaxation_1 3.27 1.38 .84
It relaxed me Relaxation_2 323 142
It made me sad Sadness_1 3.10 1.45 .73
It made me feel melancholic Sadness_2 296 148
It amused me Humor_1 3.11 1.38 .79
It was funny to me Humor_2 227 131
It delighted me Joy_1 3.80 1.16 8

It made me happy Joy_2 3.78 1.25
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Abstract

Empowering people through technology is a core concern of HCI, yet little is known about how players
experience empowerment or disempowerment through videogames. We surveyed 250 participants about
their dis-/fempowering videogame experiences, investigating why they felt dis-/empowered, and how these
experiences related to core player experience constructs including emotion and basic needs satisfaction.
While empowering experiences were often positive, and disempowering experiences often negative, we
found meaningful exceptions to this, and a surprising complexity in player accounts. We capture this
diversity in seven themes. These range from “heroic victories” which follow long periods of failure, to
positive experiences of disempowerment, which were appreciated for their narrative meaning. By artic-
ulating these complex experiences, and relating them to quantitative measures we provide a foundation
for understanding of the role of dis-/empowerment in player experience, and highlight avenues for future
work. Data and analyses are available at https://osf.io/zhtu8/

II1.1 Introduction

Empowerment is considered a desirable goal for HCI, with researchers and tech companies em-
ploying the term to signify their intent to improve people’s lives through technology [72, p.1].
Given the positive connotations of empowerment, and its apparently "simple inherent meaning"
[91, p.2], it is unsurprising that empowerment has been adopted by many different strands of
(HCI) research: Empowerment has been used, for example, as a synonym for having superpow-
ers [43], to explore power differentials reinforced by technology [e.g., 19] and to motivate Al
agents [40]. In HCI games research, empowerment has been used in relation to both playing
[e.g., 43,27], and making games [e.g., 6, 81]; it has been used as a lens to study participatory cul-
ture [24], and gender equality in game communities [58]; and level of empowerment has been
argued to predict player experience (PX) [31].

This plurality of uses and understandings speaks to the promise of empowerment: both as
a worthwhile goal of technology and as a fruitful research avenue. However, it also illustrates
the challenges involved in defining the term. For some time, researchers have argued that both
"empowerment", and its conceptual opposite "disempowerment" are used inconsistently [e.g.,
21,72, 19]. Some have argued that the terms seem to overlap significantly with other theoret-
ical constructs, and some forms of empowerment discussed in HCI games research [e.g., psy-
chological empowerment; 96] may share much conceptual overlap with core player experience
constructs [e.g. the PXI; 1], as well as theoretical frameworks used in HCI games research, such
as self-determination theory [84] and attribution theory [23].
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At the same time, HCI games research often seems to treat empowerment as a synonym
for broadly positive experience, or else as a vague gesture towards improvements in players’
lives. Taken together, this contributes to a lack of clarity in our engagement with the construct
of empowerment — which in turn impedes researchers’ ability to discuss these phenomena,
share findings and develop a coherent knowledge base [83]. Exacerbating this, it appears that
in HCI games research “empowerment” is usually attributed “from the outside” by authors
— rarely by the players themselves. Researchers will observe a positive player experience or
successful intervention, and then describe this as a matter of having empowered the players
[e.g., 6, 31]. It remains unclear whether players considered themselves empowered and what
their experience of empowerment entailed. This is an important issue, as some accounts of
empowerment emphasize contextual factors such as person-environment fit [96] which would
point to significant variation between people and cases [95].

In this work, we seek to address these questions around conceptualizations of empowerment
by collecting and analyzing players” own accounts of empowering and disempowering player
experiences. Specifically, we conducted an online study (n = 250) in which participants were
asked to describe an empowering or disempowering videogame experience, and to rate their
experienced in terms of need satisfaction and frustration, constructs of the Player Experience
Inventory [PXI, 1], and attribution [23].

Our contribution is three-fold: First, we present empirical evidence of the different kinds
of experiences players themselves understand as dis-/empowering. In particular, our findings
showcase how an experience may come to be dis-/empowering, going far beyond conditions
which affect players perceived or real abilities and achievements. We reflect on what these expe-
riences mean for players, designers and researchers.

Second, we differentiate dis-/empowerment from related PX concepts. This helps clarify the
concepts of dis-/empowerment as player experience, and strengthen lateral connections with
past research on failure, frustration and emotional challenge.

Third, we further understandings of how and when videogame experiences come to be enjoyed
and appreciated, irrespective of adversity and surface level emotional valence. We discuss a

number of directions for HCI games research suggested by these understandings.

II1.2 Related Work

The concept of empowerment has found wide adoption in HCI research and games discourse
alike. In their review of empowerment in HCI, Schneider et al. suggest that for both researchers

and practitioners empowering people “is an unconditionally positive mission no one would argue
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against”[72, p.1], while game designer Warren Spector recently described empowerment as the
"ultimate success criterion" [78]. However, the understanding and use of the term can differ
widely. Empowerment can mean giving differently-abled players the ability to play and com-
pete with one-another [27, 29]. In other work it can mean to simply exaggerate players” move-
ments in a mixed reality game [43] giving the in-game appearance of "super-powers". Elsewhere,
researchers have sought to empower children by providing coding-free development tools, to
consequently foster long term interest in the activity [6].

This latter goal of persistent (player) empowerment [see 72] is often emphasized by serious
games [see 50] research. A use of "empowerment” which is analogous to its use in sociology
[see 77, 63, 95, 91]. Serious games do not seek to empower players only within the game, but
rather seek to empower people in regards to certain societal and personal issues [see 86]. For
example, serious game developers seek to change the perception of mental health problems]e.g.,
32], empower players to develop emotional regulation skills [88] or sensitize them towards risk
taking behavior [30].

Another quite different understanding of empowerment can be seen in a line of work span-
ning Al and player experience [40, 41, 31]. In contrast with the life-situated work in serious
games, this line of work treats empowerment as a “context-free” [ p.1 41] universal function. Here
empowerment is the quantification of “an agent’s potential perceivable influence”[31, p.3]. While
this account is developed for Al models, the authors nonetheless argued that the drive to in-
crease this influence is a unifying theme of all beings. In line with this assumption of univer-
sality, recent work has transposed this context-free account back into humans: Guckelsberger et
al. [31] linked player experience to their awareness of the amount of potential actions they can
perform — a measure which seems closely related to what has elsewhere been called “agency”
[e.g. 36, 80].

Notably, these examples all emphasize empowerment as a sought after outcome. Little work
addresses players’ experience of empowerment, and player experience of empowerment is rarely
assessed in HCI games studies. This is despite the fact that empowerment during the play ex-
perience is considered a highly useful lens for game design [78], and seems likely to serve as
a fruitful avenue for PX research. Some papers capture user experience measures such as self-
esteem [e.g., 27], or basic need satisfaction [e.g., 43], and some interpret qualitative accounts of
player experience (such as the perceived ability to “squish others”) as markers of empowerment
[e.g., 43]. However, we have found no work which asks players directly about whether they
actually feel dis-/empowered, nor about the qualities of this feeling of dis-/empowerment.

In many conceptualizations, empowerment seems likely to make for good player experience.
Zimmerman’s "Psychological Empowerment" [96] conceptualizes empowerment as an individ-

ual, context-dependent phenomenon, grounded in intrapersonal, interactional and behavioral
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components. Le., to be empowered a person has to believe that they can change, understand,
and control their current situation [95]. This is closely related to concepts and theories already in
use by HCI games research such as SDT [68] [for an overview see 84], attribution theory [23], and
compound PX measures such as the PXI [1], which all put a premium on the player feeling like
they are in control, can act freely, and have impact. In fact, Zimmerman argues that psychologi-
cal empowerment seems to be closely related to — among others — self-efficacy, self-esteem and
competence [95, p.590]. This points to a promising direction forward for clarifying understand-
ings of empowerment experience, and one which to date has not been explored in HCI games
research. At the same time, however, this account does not capture one complex aspect of em-
powerment in positive gaming experiences: that in the right circumstances, positive experiences
can be supported by disempowerment.

The majority of videogames involve some aspect of player failure. While players generally
want to win, they also seem to like games which make them lose. Juul called this the Paradox of
Failure [35], pointing out that at least the credible threat of failure is needed to enjoy a game. This
notion has since been supported, with other works pointing out that the struggle to succeed can
lead to more highly appraised experiences [59, 25].

In extension, disesmpowerment in games can also be a subversive act, against the medium’s
usual reverence of agency and control [24]. For example, Benford et al. [7] deliberately disem-
powered players by having them surrender control to a machine or even a total stranger as a way
to induce discomfort; attempting "not to cause long term suffering or pain, but rather to underpin
positive design values related to entertainment, enlightenment and sociality" [7, p.2011].

Of course such experiences of disempowerment can have a negative impact on players:
Gowler and Iacovides [28] describe gaming experiences which players strongly disliked; not-
ing that "players become uncomfortable because they just don’t know what is going to happen
next, or if they will be able to cope" [28, p. 333]. Likewise, disempowerment can be actively
used to force players into predatory micro-transactions [38]. An important factor in this seems
to be the disempowered player’s ability to consent to the experience. For example, players of
discomforting TRPGs [52], who had consented to such experiences, and were prepared for them,
welcomed similar if not more extreme themes, and subsequent feelings of disempowerment.

In summary, prior literature points to quite a degree of conceptual uncertainty: both around
understandings of empowerment, and around its relationship to other constructs, and to players’
experiences. Itis hard to answer when and how players themselves experience dis-/empowerment
in videogames. Experiences which on the surface seem to be disempowering — such as failure
or loss — also seem to have the potential to be highly enjoyable gaming experiences. Likewise,
if struggle and failure are seen as key parts of a good gaming experience [35], then perfect em-

powerment of the player seems unlikely to be enjoyed.
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II1.3 Methods

The aim of this work is to characterize and understand better the experience of empowerment

and disempowerment in games. To this end, we examined two research questions:
(RQ1) How do players understand and describe empowering and disempowering experiences?

(RQ2) Do empowering and disempowering experiences differ on common PX measures, and if

so, how?

There is a lack of systematic prior work on experiences of empowerment in games research,
which would support hypothesis formation. As such we take an exploratory approach to our
research questions. We randomly assign participants to one of two conditions, asking them to
describe either a videogame experience in which they felt empowered or disempowered, re-
spectively. We deliberately refrained from providing any definitions of dis-/empowerment to
not prematurely constrain the types of experiences we would get. To answer RQ1, we used
open-ended questions, and analyzed responses with thematic analysis. To answer RQ2, we used
self-reported quantitative measures for which we report the descriptive results. The exact mea-
sures are described below. The de-identified raw data, analysis scripts and all research artifacts
can be found at https://osf.io/zhtu8/.

II1.3.1 Participants

We collected 264 full responses. Of these, 35 were recruited via snowball sampling and 229
via Prolific.co. The latter were pre-screened using the Prolific pre-screen options to have an
approval rating > 90, be fluent in English, count videogames as their hobbies and report playing
videogames for at least 3 hours per week on average. Participants on Prolific were paid £9/h in
accordance with Prolific’s recommendation as of August 2022.

Of the 264 full responses, we excluded 7 participants who failed one of the three attention
checks. We removed two participant whose answers were not recorded (all N/A), one partici-
pant who was not 18, one double entry, one participant who answered in Spanish and two partic-
ipants who submitted nonsensical answers. After exclusions we considered n = 250 participants
in the analysis. Among these, the participants’ median age was 26 (min = 19; mazr = 64), 191
indicated they were a man, 56 indicated they were a woman, 2 indicated they were a non binary
person and one person did not report their gender. Participants were randomly assigned to one
of two conditions, where they were either asked to describe an experience in which they felt

empowered (n = 110) or disempowered (n = 140).
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I11.3.2 Procedure

We invited participants to take part in a study about dis-/empowering gaming experiences. Af-
ter giving informed consent and confirming they were over 18, participants were asked their
age, gender and gaming habits. They were then randomly assigned to one of the two conditions.
Participants were asked to bring to mind a videogame experience in which they felt either dis-
empowered or empowered depending on condition. On the next page, we asked the participants
to describe this experience in at least 50 words, then to explain why they felt dis- or empowered
during the experience, and lastly to describe the emotions they felt during the experience. Par-
ticipants then filled out several qualitative PX questionnaires (see Chapter II1.3.3) and optionally
gave comments on their quantitative answers. Finally, we gave participants the option to give

an overall comment about the study, before they were thanked and debriefed.

I11.3.3 Player Experience Measures

Since we are interested in understanding how dis-/empowering experiences relate to common
PX concepts (RQ2), we employ several quantitative measures. All the following scales were
presented on a seven point Likert scale (-3 strongly disagree - 0 neither disagree or agree - 3
strongly agree). However, scales were internally recorded as 1 through 7 to facilitate interpre-
tation. Hence a score of 1 indicates strong disagreement, 4 indicates neither agreement, nor

disagreement, and 7 indicates strong agreement.

Player Experience Inventory. The Player Experience Inventory (PXI) was only recently
published [1], but has since seen wide adoption [e.g., 76, 64, 26]. It utilizes Means-End the-
ory to propose that positive PX is dependent on functional and psychosocial consequences. The
former is thereby primarily derived from the attributes of the game, while the latter incorpo-
rates how players values align with the game. Each consequence contains five dimensions: The
functional consequences contain ease of control, progress feedback, audiovisual appeal, goals and rules,
and challenge; The psychosocial consequences contain mastery, curiosity, immersion, autonomy, and

meaning.

Game-Specific Attribution Questionnaire The Game-Specific Attribution Questionnaire
(GSAQ; [23]) measures how players attribute in-game success. It contains four dimensions: (1)
Internality /externality - Is the success due to a characteristic of the player, or the environment;
(2) stability — could the player repeat the success; (3) controllability — Is the player in con-

trol over what caused the success; and (4) globality — are the reasons for success applicable in
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different situations. Understanding players” attributions can be key to understanding players
experience of feeling dis- or empowered, as this feeling can hinge on the player believing the
success was their own ability or e.g. due to the game helping them [23] ([see also 27]).

Need Satisfaction and Frustration. We employ a quantitative, self-report measure for ba-
sic psychological need satisfaction and frustration. Several standardized questionnaires are in
use in HCI games research to assess need satisfaction. One often used questionnaire is the Player
Experience Need Satisfaction questionnaire [PENS, 69]. While PENS is well-established in HCI
games research [84], it is proprietary and concerns have been raised about its validity [33, 34].
Similarly the Ubisoft Perceived Experience Questionnaire [UPEQ, 3] has come into question re-
garding its factor structure [37].

Needs frustration — which may be of importance in disempowerment — is rarely measured
in HCI games research, despite need satisfaction and frustration being shown to be distinct di-
mensions [74, 46, 82]. Due to this lack of a validated questionnaire measuring need satisfaction
and frustration in gaming experiences we opted to use a compound questionnaire which fea-
tures distinct items for need satisfaction and frustration, and which has been used successfully
in a previous project. The full questionnaire and prior performance metrics can be found in the
OSF repository and an overview can be found in Table II.1. Note that we reused the PXI scales
Autonomy and Mastery as autonomy satisfaction and competence satisfaction respectively in
the SDT questionnaire. We decided to employ the scales twice to ensure participants answered

these questions in the context of the other items maintaining the psychometrics of the measures.

Appreciation and Enjoyment. To understand whether and to what extent participants re-
garded dis-/empowering videogame experiences as positive we measured appreciation and en-
joyment. We used the scale derived from Oliver et al. [54], which has been used in prior work
about mixed-affect videogame experiences [e.g., 12, 13, 57]. We chose to measure both enjoy-
ment and appreciation, as past research has shown appreciation to constitute a distinct facet of
the player’s game experience; especially so when the experience is not "fun" in the traditional
sense [12, 55].

I11.3.4 Emotions

We asked participants to report the emotions they felt during the experience they described. The
free answers were manually corrected for spelling before being classified using an R implemen-
tation [89] of the Geneva Affect Label Coder (GALC [71]). The GALC is a collection of word

stems and synonyms of 38 emotion groups. For example, "admir*", "ador*", "fascina*" etc. are
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grouped together as "Admiration/Awe", while stems like "dissapoint*", "disgruntl*", "frustrat*
etc. are grouped together as "Disappointment”. Emotion words that were not included in the
GALC - such as "excitement" - were marked and retained without further grouping.

II1.3.5 Open Questions and Thematic Analysis

There is a host of questionnaires to quantify and operationalize empowerment (mostly in med-
ical fields [e.g., 75, 44, 2, 79, 51, 61, 66, 87, 48]). However, the measurement of empowerment is
highly context dependent [p. 596 95]. As there is no extant work on dis-/empowering experience
in games, we aimed to understand how players themselves experienced dis-/empowerment to
provide a basis for future work. We therefore opted to use open questions to collect information
on the dis-/empowering experiences of players, and analyze these with thematic analysis.

We used two questions: (1) "Please describe the videogame experience which made you feel
dis-/empowered. Give as much detail as possible, so we understand what about this experience
was dis-/empowering or made you feel dis-/empowered."; and (2) In your opinion, why did
this experience make you feel dis-/empowered? Please give as much detail as you need in
order to explain this clearly.". These questions were adapted to address disempowerment or
empowerment depending on the condition participants were assigned to.

To analyze participants” written accounts, we employed reflexive thematic analysis (TA), fol-
lowing best practices described by Braun and Clarke [16, 17, 18]. The analysis was performed on
a reduced dataset only including the open questions, group membership, age, gender, emotions
and any comments the participants made.

For the analysis, the first author read all participant responses to familiarize themselves with
the data and generated an initial set of codes. During the second step, authors one, two, and four
coded the first ten participants, and discussed the generated codes to decide the granularity of
the coding process. Author one then employed a complete coding approach [17, p. 210], i.e., they
systematically worked through each participant’s answer, coding every part that was relevant to
the research question. As we did not want to make any a priori assumptions about the qualities
and properties of disempowering and empowering experiences, responses in both conditions
were coded together and could share the same codes.

In a second coding round, codes were adjusted and clustered based on similarities. Based on
these code clusters, the first author then grouped the codes and generated preliminary themes.
These themes were then again discussed and adjusted among authors one, two, and four. The
first author then completed a third complete coding round before deciding on the final themes.
Participants could be assigned to more than one theme. The final themes are reported in the

results section below. Participants” experience reports and intermediate files documenting the
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analysis process can be found in the OSF repository.

II11.4 Results

Quantitative analyses were conducted in RStudio [67], using R 4.2.1 [62] and the packages tidy-
verse [93], Cairo [85], introdataviz [53], patchwork [56], 1tm [65], readx] [94] and GALCR [89].
As this study had an exploratory aim, we only describe the data and refrain from reporting
inferential statistics.

Most experiences reported were recent, taking place less than two months ago (n = 84),
followed by experiences which took place 2-11 months ago (n = 62), 1-2 years ago (n = 46), 2-10
years ago (n = 45) and over 10 years ago (n = 13). Most participants reported experiences in
multiplayer games, with League Of Legends (n = 32) mentioned most frequently, followed by the
FIFA series (n = 12), the Dark Souls Series (n = 9), GTA (series and online: n = 9), and Counter
Strike: Global Offensive (n = 8).

III1.4.1 PX Ratings

Overall, empowering experiences scored higher on appreciation, enjoyment, need satisfaction,
as well as all the GSAQ and PXI constructs. Participants in the disesmpowered condition reported
higher levels of need frustration. Moreover, with the exception of relatedness satisfaction, all
scale ratings in the disempowerment condition exhibited greater standard deviations, indicating
a wider range of responses. Responses in the empowerment condition were comparably more
uniform (see Table II.1). We interpret the quantitative findings both with regards to the mean
score M and standard deviation S D, to assess to what extent PX ratings were distinct or common
to dis-/empowering experiences, respectively.

Empowering game experiences scored consistently high on enjoyment (M (SD) = 6.56(0.58);
see Table III.1), although disempowering experiences were characterized by moderate enjoy-
ment (M(SD) = 4.33(1.95)). Participants in the empowered condition also appreciated the
experience more (M (SD) = 4.92(1.45)).

With regards to psychological needs, participants in the empowered condition reported over-
all high autonomy and competence satisfaction, as well as low corresponding frustration. Par-
ticipants in the disempowered condition in turn reported considerably lower satisfaction and
higher — but not overly high frustration. This indicates that overall there was more of an absence
of need satisfaction than active frustration. Regarding relatedness, participants in the empow-

ered condition likewise reported low frustration, but also reported rather moderate relatedness
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Table II1.1: Descriptive results for the different PX scales overall and per group. Scales are taken from the
sources provided. * indicates an adjustment of the scale. Refer to the OSF repository for details.

Overall Empowering Disempowering
Variable Source Cronbach’sa M(SD) M(SD) M(SD)
n 250 110 140
Appreciation [54] 0.81 425(1.74) 4.92(1.46) 3.74(1.76)
Enjoyment [54] 0.95 5.29(1.89) 6.57(0.58) 4.32(1.96)
Basic Psychological Needs
Autonomy Satisfaction [1] 0.88 4.32(1.86) 5.61(1.18) 3.35(1.68)
Autonomy Frustration [20]* 0.74 3.79(1.6) 2.97(1.39) 4.42(1.47)
Competence Satisfaction [1] 091 4.77(1.89) 6.11(0.85) 3.75(1.83)
Competence Frustration [20]* 0.83 3.61(1.85) 2.35(1.3) 4.56(1.63)
Relatedness Satisfaction [3]* 0.89 4.16(1.85) 4.66(1.79) 3.78(1.81)
Relatedness Frustration [74]* 0.84 3.18(1.52) 2.22(1.11) 3.91(1.37)
PXI
Autonomy [1] 0.93 4.64(1.81) 5.72(1.18) 3.82(1.78)
Audiovisual Appeal [1] 0.86 5.84(1.26) 6.31(0.94) 5.48(1.36)
Challenge [1] 0.79 4.46(1.52) 5.1(1.09) 3.98(1.62)
Clarity of Goals [1] 0.8 5.93(1.17) 6.29(0.68) 5.66(1.37)
Curiosity [1] 0.9 5.17(1.64) 5.63(1.38) 4.81(1.73)
Ease of Control [1] 0.71 5.37(1.23) 5.84(0.89) 5.01(1.33)
Immersion [1] 0.66 5.38(1.22) 5.81(0.92) 5.05(1.32)
Meaning [1] 0.89 5.11(1.59) 5.93(0.98) 4.48(1.68)
Mastery [1] 0.92 4.81(1.86) 6.07(0.85) 3.86(1.86)
Progress Feedback [1] 0.76 5.15(1.33) 5.58(1.1) 4.82(1.39)
GSAQ
Internality [23] 0.76 4.81(1.32) 5.43(0.94) 4.35(1.36)
Stability [23] 0.71 4.46(1.33) 4.92(1.01) 4.13(1.43)
Globality [23] 0.65 3.6(1.33)  4.01(1.28) 3.29(1.28)

Controllability [23] 0.79 5.59(1.26) 5.99(0.87) 5.27(1.4)
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satisfaction. Participants in the disempowered condition in turn scored almost as high on relat-
edness satisfaction (M (SD) = 3.78(1.81)) as on frustration (M (SD) = 3.92(1.37)).

With regards to the PXI, functional consequences (i.e., ease of control, progress feedback,
audiovisual appeal, clarity of goals) were rated rather positively in both conditions, with con-
siderable overlap in-between. One exception is the challenge scale which participants in the
disempowered condition rated rather low (M (SD) = 3.89(1.62)), indicating a potential mis-
match between their skill and the obstacles in the game. More pronounced differences between
conditions can be observed in the psychosocial consequences, particularly for autonomy and
mastery, followed by meaning and curiosity. As expected, participants in the empowering con-
dition reported considerably higher mastery and autonomy scores.

Lastly, the GSAQ also showed a considerable overlap between conditions. Participants in
the disempowered condition report overall slightly less controllability, globality, and stability
(see Table III.1), with internality (M (SD) = 4.35(1.36)) showing the biggest difference to the
participants in the empowered group (M (SD) = 5.42(0.94)). On all four scales, participants
in the disempowered condition reported more widely distributed scores, featuring comparably
more mixed attribution than the empowered condition.

II1.4.2 Emotions During Empowering and Disempowering Experi-
ences

Table II1.2: Frequencies of the top ten most commonly mentioned emotions overall and per condition. Emo-
tion words were coded using the Geneva Affect Label Coder for R (GALCR; [89]), * refers to emotion words
not originally included in the GALC [71]. The full list of emotion words is available in the supplementary
material.

Overall (n=245) Empowerment (n=106) Disempowerment (n=139)
Emotion Count (%) Emotion Count (%) Emotion Count (%)
Anger 88 (35.92) Happiness 65(61.32) Anger 80 (57.55)
Sadness 77 (31.42)  Excitement* 44 (41.51) Sadness 69 (49.64)
Disappointment 68 (27.76)  Pride 27 (2547) Disappointment 65 (46.76)
Happiness 67 (27.35)  Joy 25(23.58)  Irritation 18 (12.95)
Excitement* 48 (19.59) Contentment 18 (16.98)  Boredom 16 (11.51)
Pride 27 (11.02)  Relief 14 (13.21)  Anxiety 12 (8.36)
Joy 25 (10.2) Surprise 12 (11.32)  Helplessness* 12 (8.36)
Anxiety 22 (8.98) Anxiety 10 (9.43) Desperation 12 (8.36)
Irritation 19 (7.76) Empowerment* 9 (8.49) Confusion* 10 (7.19)

Contentment 18 (7.35) Powerfulness* 9 (8.49) Hope 10 (7.19)
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Participants reported a wide range of emotions, with considerable variation between con-
ditions. Overall, participants in the disempowerment condition reported a somewhat narrower
range of emotions with n = 86 unique entries, compared to the n = 95 unique entries in the
empowerment condition. In the empowerment condition, participants reported mostly positive
emotions such as happiness (n = 65) and excitement (n = 44). Feelings of pride (n = 27) and
relief (n = 14) were also common. Some participants in the empowerment condition did re-
port negative emotions, though this was quite rare: The most commonly mentioned negative
emotions were anxiety (n = 10), sadness (n = 8), anger (n = 8), and tension/stress (n = 8).

In the disempowerment condition, participants primarily reported negative emotions —
mostly anger (n = 80), followed by sadness (n = 69) and disappointment (n = 65). Unsurpris-
ingly, positive emotions were less common (n = 16). The most frequently mentioned positive
emotions were hope (n = 10) and excitement (n = 4). This indicates a much heavier skew in
emotional valence (here towards negative valence) compared to the empowerment condition,

where mixed emotional experiences were more common.

II1.4.3 Types of Empowering and Disempowering Experiences

In the following we first present the seven themes we generated during the thematic analysis:
(1) The Joys of Control; (2) Heroic Victory; (3) Being the Worst; (4) Out of Their hands; (5) Sexist
Harassment; (6) Seeing Themselves in the Game; and (7) Understanding the Message. We then
compare them in terms of PX ratings (see also Table III.3 and Chapter A). Note that themes were
not mutually exclusive, and participant accounts could be assigned to multiple themes. Partic-
ipant quotes are reported unchanged, in their original spelling, accompanied by participant ID
(as listed in the OSF repository), age, gender and game title.

The Joys of Control

This theme centers participants’ enjoyment of having control over the game world, both at the
level of individual actions and choices, but also with regards to other players. Participants em-
phasized their own abilities and skill, and what this allowed them to do and achieve. For exam-
ple, how a game requires “knowledge, strategy, and quick thinking,” and how “[a]fter winning a hard
match I really do feel like I can do anything” (506; F; 20; League Of Legends). Despite the emphasis
on control, not all cases focused on the participants” own efficacy and skill. In some cases, the
sense of power and control was augmented by the game, for example, the sensory feedback that
accompanied player action: "My character’s [...] attacks have really nice, smooth animations with wa-
ter particles flowing here and there. I enjoy running around, using attacks that make my character move
faster, and attack enemies.” (ID 433; M; 19; Black Desert Online).
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Table II1.3: PX ratings per theme and overall. Note that numbers do not add up to N = 250, as 28 participants
were assigned two themes. Additional visualizations are available in the Appendix.

The Joys Heroic Being The Out Of Their  Sexist Seeing Understanding  Overall
Variable M(SD) Of Control  Victory Worst Hands Harassment Themselves The Message
n 37 62 36 94 8 21 20 250
From Prolific (Percent) 35 (94.59%) 55 (88.71%) 30 (83.33%) 87 (92.55%) 5 (62.5%) 16 (76.19%) 16 (80%) 219 (87.6%)
Empowered (Percent) 37 (100%) 61 (98.39%) 0 (0%) 1 (1.06%) 0 (0%) 13 (61.9%) 7 (35%) 110 (44%)
Appreciation 163(14) 467(154) 3(171) 359(1.61) 271(1.33) 498(1.77) 622(085) 125(1.75)
Enjoyment 6.61(049) 652(0.64) 3.58(1.85) 423(1.99) 362(204) 595(133) 648(07) 531 (1.88)
BPN
Autonomy Satisfaction 599(098) 546(1.2) 2.7(1.34) 3.28 (1.68) 333(186) 4.63(1.6) 4.65(1.96) 4.34(1.87)
Autonomy Frustration 258 (1.44) 3.04(1.39) 476(127) 45(141) 383(194) 337(1.66) 377(18) 3.77(1.61)
Competence Satisfaction  6.31 (0.81)  6.05(095) 232(1.62) 4(1.83) 383(175) 495(1.69) 4.93(14) 479(19)
Competence Frustration  1.89 (0.87) 2.51(144) 579(13) 441(1.65) 3.88(15) 349(17) 333(156) 3.58 (1.85)
Relatedness Satisfaction ~ 4.95(1.67) 4.09(173) 318(157) 371(186) 254(11) 513(1.69) 57(131) 416 (1.84)
Relatedness Frustration ~ 2.12(1.11) 2.12(1.09) 389(149) 379(136) 463(155) 324(146) 3.8(142) 3.18(1.52)
PXI
Autonomy 612(094) 555(125) 3.13(164) 367(175) 446(146) 494(1.64) 503(1.65) 167 (181)
Audiovisual Appeal 63(1.07) 624(09) 514(143) 537(141) 512(1.26) 625(093) 672(0.44) 5.85(1.25)
Challenge 525(1.02) 4.82(1.17) 297(154) 396(1.66) 433(098) 506(129) 52(095) 447 (151)
Clarity of Goals 645(052) 617(09) 513(176) 577(1.14) 658(058) 6.08(1.08) 593(1.05) 593 (1.17)
Curiosity 55(158) 548(127) 388(194) 468(173) 429(144) 567(144) 6.6(058) 5.18(1.63)
Ease of Control 6.02(085) 572(1) 448(143) 5.06(132) 55(11) 5.9(0.65) 5.55(0.87) 5.38(1.22)
Immersion 573(0.83) 581(097) 472(1.66) 5.06(12) 442(155) 552(144) 595(094) 539 (1.22)
Meaning 576(1.12) 589(097) 3.53(1.69) 443(1.64) 442(119) 578(129) 633(0.83) 512 (1.58)
Mastery 626(072) 602(1.02) 247(165) 4(186) 425(181) 503(155) 5.1(1.34) 4.83(1.86)
Progress Feedback 567(1.17) 553(1.16) 473(152) 493(135) 517(1.14) 557(096) 4.65(1.18) 5.16 (1.33)
GSAQ
Tnternality 549(084) b558(1.02) 4.65(124) 41(138)  444(144) 454(1.03) 52(1.08) 183(133)
Stability 492(1.05) 491(095) 37(128) 42(144)  438(17) 495(148) 458(105) 447 (132)
Globality 373(143) 405(127) 303(131) 332(129) 342(097) 438(125) 3.6(137) 3.61(132)
Controlability 614(07) 609(094) 547(13) 511(151) 575(079) 533(0.87) 582(1.04) 56(1.26)

A unifying aspect of this theme is that participants felt confident that they could deal with
any threat, describing a state of certainty and seeming invulnerability: “no matter what my friends
tried they could not win. Even when the had amazing teams and I had poor ones. I was unbeatable” (ID
460; M; 40; FIFA 20). This state of empowerment — feeling powerful, in control, having resources
or feeling in charge — enabled participants to act with impunity: “It made me feel empowered
because i was better off then the other player so i was able to kill him if i had liked” (ID 492; M; 37; DayZ).
Participants enjoyed “the amount of choice I had in the story as well as how I developed my character”
(ID 823; M; 34; Dragon Age Series) or being able to "buy whichever truck I wanted and choose the type
of cargo I want to carry (ID 443; M; 32; Euro Truck Simulator 2). Other participants emphasized
how thanks to their abilities, they felt empowered through social capital, for example, when
being approached for advice by other players — "It was the time when I started playing the game
much later than my friends but I still catch them up and [...] after some time they started to ask me for a
opinion about how to play” (ID 423; M; 31; Summoners War) — or being a preferred teammate — “i
am the best of my friends and that gives me a power that everyone wants to duo with me” (ID 515; F; 28;
League of Legends). Consequently, participants reported feeling respected, wanted, and needed:
"I'd love to have all this great power and respect in my life. It would be something out of the ordinary and
I would feel greatly empowered. I'm the leader and I'm going to save the world.” (ID 497; M; 36; Tales of
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Arise).

Heroic Victory

This theme captures experiences of success preceded by considerable struggle. Situations which
tested participants” skill and determination, but where they eventually came out on top in the
end, win the tournament, and save the day. These experiences are characterized by short, intense
bursts of stress and anxiety, leading up to a moment of success that brought sudden relief, and
celebration of their achievement by and with others.

“We were playing a competitive match [...] against one of the top teams in the scene.
We were a good team, but in comparison, we never expected to win. However, the
match was really nail biting, and I was performing well and carrying the team. In
the last and deciding round, I made some strategic calls during the round and won
a final 1v1 standoff against our opponents, securing the win for our team. Even
our opponents and people who were spectating the match congratulated me on my
performance afterwards.” (ID 465; M; 22; Mount & Blade II: Bannerlord)

These experiences could take the form of an archetypal last stand, where the player was the
underdog, outnumbered and seemingly outclassed. Yet, because of their heroic actions, they
managed to turn the experience around. A common example for this would be a "clutch" or

" ", ”

ace": "I managed to kill all 5 members of the opposite team by myself, when all of my other team members
where dead, so the responsibility (and pressure) fell on me.” (ID629; M; 37; Rainbow Six Siege).
Feeling in control was characteristic of The Joys of Control, certain and stable. In the Heroic
Victory theme, in contrast, success and control are hard-fought and at first highly uncertain.
This could be a victory against all odds as described above, or a long and arduous path towards
success — i.e., running into a boss over and over again until finally succeeding. This latter kind
of experience was characterized by a long state of frustration with little progress until the player

finally succeeded, making the struggle ultimately worthwhile:

"] died tens of times, without getting even close to defeat. I almost broke the con-
troller by hitting it on the wall. I dropped the game (that I liked) about a week
only to return and kill the [Capra Demon ...] The game proceeded to become my
favourite of all time." (ID 813; M; 39; Dark Souls)

Often in these experiences, what made the frustration bearable was the player’s awareness
that, despite failure, they continued to make progress. They remained motivated by this, “cause
its shows that my effort its paying off. those moments its what keep me gaming and playing even when
i have bad runs. are those moments that make me realize that i am geting the sense of the game” (ID
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449; M; 28; The Cycle Frontier). Once victory was achieved, however, players felt particularly
gratified. Participants repeatedly emphasized self-reliance and feelings of pride: I usually consult
tutorials so being able to do it all alone was an interesting project and really empowering (ID 540; M; 25;
Minecraft). This sometimes was accompanied by a sense of poetic justice, such as when another
player “[...] kept ramming people of the street/cutting people off. In the second to last corner I faked going
from the inside and he tried to cut me off, but I went left and he crashed. I finished 1st and he finished 4th.
I was able to use my skill and beat a dirty racer, and for that, I felt empowered” (ID 432; M; 22; Forza
Horizon 5).

However, despite this emphasis on self-reliance, heroic victories were not entirely individ-
ualistic experiences. In fact, almost all these accounts include mention of shared celebration,
whether being celebrated by others — "everyone in my team was congratulating with me for my won-
derful performance, writing "you rock” [...]” (ID 456; F; 29; Smite) — or sharing the victory with
friends, creating an important event for the group: “"Whole match was going pretty good for us but
we wasnt sure if we can win [...] we literally destroyed enemy team and we won. We felt like gods that
moment. I wont forget about that night ever.” (ID 510; M; 20; League of Legends).

Lastly, in some instances participants reported that their achievements not only felt good
in the moment, but that they led to positive real-life consequences. For example, the sense of
improvement and achievement “helped with my mental health and my confidence in real life too.” (ID
462; F; 26; Dark Souls 3).

Being the Worst

When not succeeding in the game, many participants saw themselves at fault. In particular, this
theme focuses on players’ perceived lack of proficiency to succeed and consequently finding
themselves outclassed by or embarrassed in front of their peers: "I tried to play a famous e-sports
shooter with my brother. [... It] was hard to master at my novice level. I always bottom fragged, i.e, i was
always the bottom one in the scoreboard” (ID 484; M; 32; Counter Strike: Global Offensive).

Participant descriptions frequently referred to feelings of inferiority, inadequacy, and lack of
efficacy. Their actions had no tangible effect on the world, leaving them feeling that "[i]f i were
to leave in the last 20 minutes of game there would be no change in the outcome." (ID 487; M;
20; League of Legends). One participant described feeling “completely useless and powerless, not
being able to do anything meaningful and I practically just end up watching everyone else play the game
around me” (ID 840; M; 21; League Of Legends).

The feeling that one’s actions had no tangible impact was especially disheartening in multi-
player gaming. One participant reported wanting “to participate and be a relevant member of the
team. If i can’t shoot the enemies, i can’t help the team win games”(ID 484; M; 32; CS:GO). Another
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reported:

"It was me being the reason why we were loosing, [it] felt horrible to make those
mistakes and then being blamed for them by my team, especially because this time
it was my fault. I felt that I had no impact on the game or maybe even was helping

the enemy team more than our team [...]" (ID 519; M; 20; League Of Legends)

Participants in this theme saw themselves at fault for their bad performance, where some
directly blamed their own inattentiveness — “The character I played was objectively powerful, but
a simple mistake still managed to ruin everything I worked for. (ID 507; M; 24; The Elder Scrolls V:
Skyrim) — or skill — "[I]t was clear that my skill level was below what it takes to complete certain parts
of the game and made me feel discouraged to play at all.” (ID 810; F; 27; Ori and the Will of the Wisps).
Notably, although participants reported failing at a task, or not contributing value, they retained
the feeling that they could overcome and — in principle — succeed: "The boss was unbeatable. I
know it wasn’t impossible as the game is pretty popular, so I knew it was my fault. Did I miss something?
[...]1 Am I just bad at this game? Why can I not get past this boss?” (ID 61; M; 19; Borderlands 2).

As participants felt to blame, some reported a loss of confidence: “"I'm decent at most videogames.
And seen so many people completing this game, but I wasn't able to.” (ID 436; M; 28; Hollow Knight).
As a consequence, participants started “to doubt myself as I regarded myself as a very good player.”
(ID 768; M; 50; Gran Turismo) or considered themselves “not "worthy” to play with those team-
mates” (ID 414; M; 40; Overwatch 2). Confronted with the fact that "[e]very time I would try to
do an action I would be punished or otherwise not able to get through." (ID 36; M; 27; Dark Souls
3), several participants reported quitting the game: “[it] got me feeling like a looser [...] I decided to
pause a bit on it and focus on other interesting video games. Then I started playing other videogames.”
(ID 403; M; 23; God of War).

Out of Their Hands

This theme relates to participants describing experiences in which they did their best, but still
failed for reasons that were “out of their hands’, i.e., participants felt disheartened, treated un-
fairly, and had no chance to turn the situation in their favor. "[It] was simply unfair and I had no
control over the situation." (ID 805; M; 21; Escape From Tarkov). At the core of this theme was a
feeling of not being in control of the situation. In this sense, these experiences pose a counter-
point to the Joys of Control theme.

One participant, for example, reported feeling hopeless in situations in which "no matter how
much I would try to replay the match, the game was already set that for that game I have to lose” (ID 692;
M; 26; FIFA 16). Likewise, participants disliked having to rely on others, as "You cannot control
what other players do” (ID 818; M; 30, Lost Ark).
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Oftentimes, these experiences left participants feeling let down. As one participant noted,
"1 felt really disempowered because all of my choices, which this game is literally made of, didn’t really
matter” (ID791; F; 32; Life is Strange). In other cases, participants felt disappointed as the game
did not provide the experience they had hoped for or felt they had been promised. After looking
forward to a game’s release, one participant found that “the game was full of bugs and it didntbwork
properly. 1 felt cheated. So much so i returned it. All that excitement for nothing” (ID 808; M; 24;
Cyberpunk 2077). Another participant reported feeling let down by a game that turned out to
be more difficult than expected, leading them to conclude that “[...] this was designed very badly in
my opinion. I was interested in the story but I wanted to enjoy the game, not suffering” (ID 764; M; 31;
Mortal Shell).

Another important distinction between themes is that the Joys of Control were about players
attributing the success internally, whereas "Out of Their Hands" experiences usually centered
external causes. In some cases, frustration stemmed from participants believing that they had
played well, and should have won, if only — for example — other players had pulled their
weight: ” [...] you give your maximum, you try as hard as possible, you look through different guides
to get better, but that might only be you" (ID 535; M; 19; League of Legends). One participant felt
disempowered when other players ignored their advice, feeling they would have won if only

they had received the respect and compliance they expected:

"I may not be the best player but I feel like im a really good one and can direct other
players into doing good strategies to win over multiplayer competitive games, but
If they dont want to listen, thats not up to me." (ID 440; M; 23; Apex Legends)

Participants also felt that the situation was ‘Out of their hands’, when they were confronted
with abusive language or sabotaging behavior (griefing), but felt they had no recourse against

the harassment:

"The enemies being toxic exacerbated the negative experience as it felt like they were
rubbing in our faces that we were worse even though we didn’t even do anything
to incite such toxicity. It felt as if someone was damaging my ego but I couldn’t do

anything to them because they were anonymous." (ID 480; M; 32; Valorant)

The perpetrators of such behavior were not only opponents, but often teammates. One par-
ticipant described how “people in game were saying I was bad, almost insult someone they don’t know
just because they felt superior [...]” (ID 583; F; 28;). Especially when a game disincentivized players
from leaving early, participants felt forced to endure the abuse: “I couldn’t enjoy the game, yet I
had to stay and play the game to avoid punishment” (ID 841; M; 23; League Of Legends). Crucially,
participants believed the developers to be at fault, lameting, for example, that teammates “[...]
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do whatever they want without any consequences cuz the game devs don’t give an actual shit about the
players” (ID 526; M; 25; League of Legends).

Some participants also blamed developers for sacrificing gameplay in favor of monetization.
As one participant wrote, "everything was setup against me and to abuse my enjoyment of the game
for the monetary gain of the company and that alone. everything was just so blatantly exploitative [...]"
(ID 839; M; 25; YuGiOh Duel Links). Other participants noted that "the game currently feels like
it wasn’t made for us to have fun anymore just feels like it is just to make money”(ID 815; M; 22; FIFA
22). Other participant noted that bugs and glitches rendered the game unplayable unless the
developers fix them:"I can’t take any actions fixing what is wrong with it or getting someone from the
programmers of the game to do something about it” (ID 819; F; 27; FIFA 22).

Sexist Harassment

This theme captures the experiences of participants who suffered griefing, insults and harass-

ment, because they had been identified as women.

"I have a feminine username and play female characters and roles a lot and some-
times there’s people who notice and call me names because of it. So there was this
guy who kept laughing at me in chat every time I made mistakes, calling me all sorts
of derogatory names and telling me things like ‘go back to the kitchen’. I muted him
but it still hurt a lot and made me feel like I can never be a part of this community

unless I pretend I'm not a woman." (ID 481; F; 25; League of Legend)

While other themes also featured instances of griefing and harassment, accounts in this
theme were about participants becoming aware that they were targeted based on their gender.
Several participants described that the harassment started as soon as they had been identified as
women: “Someone in the voicechat noticed that I'm a woman and startet berating and attacking me pre
and during the game” (ID 49; F; 27; Overwatch). Moreover, one participant emphasized that she
was harassed specifically “[blecause I was female doing well and the other team felt the need to gang up
on me because of that and not let me play properly” (ID 775; F; 29; Call of Duty).

As aresult of the targeted attacks, several participants noted that they largely withdrew from
online spaces or had to hide their gender identity. One participant wrote: "I rarely turn on my mic
because of that, and after each experience with horrible, sexist people leaves me feeling disempowered and
disqusted. "[...] I do not deserve to be treated this way only because I do not have a penis” (ID 43; F; 25;
Valorant). Another wrote "I can never be a part of this community unless I pretend I'm not a woman”
(ID 481; F; 25; League Of Legends).
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Seeing Themselves in the Game

This theme relates to experiences in which participants could relate their personal experiences to
the game narrative, or saw something in the game as representative of aspects of their identity.
As noted in the previous theme (Sexist Harassment), women repeatedly reported that they did
not feel welcome in gaming spaces — facing harassment and exclusion. Against this backdrop,
some women described feeling empowered by gaming environments that were more welcoming

to them. One reported:

"Having been harrassed, cajoled, disrespected and discounted because of my gen-
der, to have a game where I could not only enjoy the story, the game play and the
world building, but also not feel like, once again, I was immersed in a man’s hobby

was incredibly empowering." (ID 81; F; 35; Dragon Age: Origins)

Some participants said they specifically enjoyed in-game opportunities to break gender stereo-
types which they felt subjected to in everyday life, for example “women tend to be portrayed in the
real world as frail, thin and dumb human beings. They play the role of damselle in distress. [... This game]
makes me feel powerful, strong and capable every time I solve a puzzle and reach a new level that was
super hard” (ID 797; F; 31; Tomb Raider).

While noting that representation in videogames has improved, participants still considered

the variety of women characters limited, and appreciated instances of positive representation:

"[W]hile nowadays there is a fair share of female protagonists and people have come
to make complex and strong female characters and so on, it’s so rare to see women
in video games that actually look as strong as they seem to be. Seeing strong mus-
cular women in media always sends a rush of power through me, and that’s what I
understand by ‘empowerment”." (ID 860; F; 27; The Last Of Us: Part 2)

However, for some participants recognizing aspects of themselves in the game was not a
positive experience. One participant described feeling disempowered when they recognized
themselves in an in-game character, only to be forced by the game to refer to the character as

"weird" or a "pervert":

"I didn’t want to pick either of those options. I don’t think he’s weird or a pervert,
he’s just a bit different. I'm autistic and so it felt like I was being insulted by the
developers, like if they met me would they think I was a weird pervert?" (ID 41;
NB; 38; Persona 5)

Other participants found it disempowering to perceive aspects of themselves in the game
which they associated with personal difficulties and fears. One participant reported that they

regularly felt disempowered by games that offered rigid and limited character customization
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options, as this left them looking at a body which “reminds me of my dysphoria and that I'm stuck
in a body that's not mine. I hate it.” (ID 96; M; 30; Any game with a limited character creator). Yet
other participants reported discomfort over being confronted with their aging process, which
prompted fears that “I wouldnt be able to keep up the pace I was used & maybe start not enjoying
games so much” (ID 466; M; 41; Ninja Gaiden). Similarly, one participant considered their game

experience as:

"an allegory for real life, ie I couldn’t expect to compete with younger people in
terms of stamina, reactions and also in the job market. It also made me felt that
I didn’t b elong any more in the world of online gaming, because I wasn’t good
enough anymore." (ID 477; M; 54; Call Of Duty: Black Ops 3)

Understanding the Message

This theme focuses on experiences where participants interpreted and related what they per-
ceived as the intended message of the game. At its most basic, “understanding the message”
could involve a moment of epiphany, where players came to appreciate the craft or elegance
involved in a game’s design. When describing a puzzle in Baba is You, for example, one partici-
pant mentioned: “[it] was really clever and yet simple at the same time so finding that solution was very
rewarding, because of ‘ohhhhh now I understand, that’s cool” moment.” (ID 850; 39; M; Baba is You).
Several accounts focused on narrative or character elements, where players described a sense
of closeness and shared experience with the player-character, or personally related to existential

questions raised in the game. One participant wrote:

"[I] really liked to start as a robot, trying to play as if I were a robot and what I would
do, until a point I felt the need to take more emotional decisions in the game, and
noticed myself unconsciously starting to make more human decisions pretty much
until the end where I noticed I was kinda wanting the robot to succeed and live a
normal human life" (ID 395; M; 26; Detroit: Become Human)

Even emotionally difficult choices could lead to a feeling of empowerment, as players expe-

rienced the opportunity to act as the character and support them in their journey:

"During an emotionally driven part of the story, there was the choice of either [...]
sparing the innocent guards and scientists, or going forward with violence which
based on the rest of the story would have been justified in the eyes of the protag-
onist. Having the ability to make this emotionally driven decision made me feel
empowered." (ID 488; M; 23; The Last of Us)
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Not all such moments of understanding were reported in the empowerment condition, how-
ever. Some instances were reported in the disempowerment conditions, where players came to
appreciate the experience if they understood the underlying reasons for why the game made
them feel disempowered. For instance, when the player-character encountered plot-dictated
hardships and the player realized that "Fighting back is useless, and eventually you'll be captured
[...1]t feels disempowering because it contributes to the theme of being captured, cutting you off from the
game temporarily” (ID 767; M; 21; Far Cry 5). This appreciation for disempowerement could also
follow from game mechanics and skillful elements, if they were perceived to support the themes
of the game. In such cases even repeated failure could be appreciated, insofar as it “helped me
understand the message that the game was trying to tell me, and improved the experience when I finally
defeated the thing” (ID 451; M; 25; Elden Ring).

Likewise, participants appreciated restrictions on their freedom and ability to act, if they
understood the underlying directorial intentions and felt they were consistent with the themes
of the game:

“The game [...] limits your ability to traverse easily and quickly. In most games, this
would be considered a shortcoming. However, the game justifies this by making it
the game’s main point, mechanically and thematically. [...] I played it at the begin-
ning of the covid pandemic lockdowns. It hit home, as the game is about connecting
isolated people in a world that just ended.” (ID 155; M; 36; Death Stranding)

In some of these experiences, players felt that the game forced them into bad decisions. In
this respect they can be directly and meaningfully contrasted with experiences grouped under
Out of Their Hands. Both themes involve a lack of (good) choices. However, in Out of Their
Hands, this was almost always perceived negatively. In Understanding the Message, by contrast,
participants were able to understand and appreciate the hard choices or bad situations as potent
aspects of the game: "I felt disempowered and many more feelings certainly because the game was so well

made [...] enough to make me feel what they wanted to make me feel” (ID 494; M; 33; Disco Elysium).

II1.4.4 PX Patterns among Themes

Differences on PX measures between themes offer further information on the different aspects of
dis-/empowerment experienced by participants. A numerical overview is provided in Table III.3
and visualizations are provided in Chapter A. Note that these findings are purely descriptive,
and do not allow for causal inferences.

As noted above, empowering experiences tended to be need-satisfying overall, while dis-
empowering experiences were less so. Within the thematic groupings, this pattern held for
Joys of Control and Heroic Victory (both > 98% empowering), Being the Worst, and Out of Their
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Hands (both > 98% disempowering), with Being the Worst showing the highest need frustration
of any thematic group (Table III.3). Notably, while the Understanding the Message theme also oc-
curred among disempowering experiences, these experiences were associated with the highest
relatedness-satisfaction: perhaps indicating a felt connection to the in-game characters, empathy
towards non-player characters or appreciation of the developers and writers. However, in inter-
preting results it should be noted that the Relatedness scale asked about other "characters", not
other people, which might have resulted in the questions being more meaningful for the type of
single-player experiences found in the Understanding The Message theme (see section IIL.5.3).
Turning to the PXI, scores for all groups were above the middle of the scale, indicating that
the experience was meaningful, supported mastery, etc.. A notable exception to this was the
challenge scale, with the Being the Worst theme exhibiting particularly low scores (M (SD) =
2.47(1.65)), indicating that these participants experienced a notable mismatch between their skill
and the challenge the game posed. This was consistent with players” descriptive accounts of their
poor performance. Lastly, there was generally medium to high agreement across all four dimen-
sions of the Game Specific Attribution Questionnaire, with globality (whether the cause of the
experience applies across multiple situations or circumstances) scoring the lowest (Empowered:
M (SD) = 4(1.27); Disempowered: M (SD) = 3.3(1.28)). The exception to this was the Seeing
Themselves in the Game theme, which scored notably higher on globality (M (SD) = 4.38(1.25)),
suggesting that these kind of experiences involve extrapolation from the gaming experience to a

wider context.

II1.5 Discussion

While empowerment has been considered an important issue in HCI and HCI games research,
previous work on empowerment in these fields has not addressed the experience of dis-/empowerment,
and data on players’ own experiences of these phenomena are lacking. Our goal in this study
was to provide an foundation for understanding dis-/empowerment in terms of actual player
experiences.

Previous accounts of empowerment, both in industry and HCI research, give the impres-
sion that empowerment in games is uncomplicatedly positive. Schneider et. al’s suggestion
that empowering users is almost always treated as an "unconditionally positive mission" [72],
and Warren Spector recent description of empowerment as "the ultimate success criterion" [78].
This might leave us with the impression that disempowerment, in turn, must be unconditionally
negative. Our results, however, reveal a more varied picture. Overall, empowering experiences

were experienced more positively than disempowering experiences. In some themes this pat-
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tern was particularly strong, such as in the straightforwardly empowering Joys of Control theme,
where PX measures showed high enjoyment and needs satisfaction. The two most consistently
disempowering themes — (Sexist Harassment, and Being the Worst) — were characterized by low
PX scores, and high needs frustration. However, this is only part of the picture. Consistently
empowering themes like Joys of Control did not score highest for appreciation. Both Understand-
ing the Message and Seeing Themselves in the Game contained large proportions of disempowering
experiences, but were associated with positive PX. Average scores for relatedness satisfaction,
meaning, appreciation and enjoyment in these groups were among the highest theme-averages,
higher than averages for empowering experiences overall. Context mattered considerably in
how dis-/empowerment was perceived, and how it contributed to player experience.

We also found that dis-/empowering experiences were surprisingly diverse. Previous work
has suggested that empowerment has a "simple inherent meaning" [91, p. 2], yet we found that
empowerment could mean quite different things in different contexts. While previous work
has focused on empowerment in terms of players’ in-game abilities, or efficacy, we found that
players” own accounts of both empowering and disempowering experiences often focused other
issues: factors such as identification, understanding, and social inclusion or exclusion.

Our results suggest that the goal of empowering the player must be more carefully unpacked.
Straightforward empowerment in terms of maximizing player efficacy should not always be
considered the highest goal. Nor should empowerment be narrowly associated with in-game
abilities, nor even with power and achievement more generally. In the following, we articu-
late which factors were important in differentiating experiences of dis-/empowerment in our
results. We then discuss the open questions raised by these results, and how they relate to prior
work in psychology and PX research, supporting future work on the player experience of dis-

/empowerment.

III.5.1 Beyond Efficacy: Ownership, Social Factors, and Understand-

ing

Many accounts of empowerment in HCI games research concern in-game efficacy [e.g., 31, 43]:
success, influence and control. Other work focused on supporting perceived efficacy by balanc-
ing competition between players [27, 29]. Our results did not contradict the idea that in-game
efficacy could be an important aspect of empowerment experience, but they also showcased
that it is not forcibly the definitive factor which influenced experiences of empowerment: Player
accounts often placed more emphasis on contextual factors. Our results suggest that experi-
ences and outcomes of dis-/empowerment were distinguished by players’ sense of ownership
of the outcome (or the perceived source of efficacy), social and inter-personal factors around
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the play-experience, and players” understanding of the game and its meaning. Participants” PX
ratings lend further credence to the importance of contextual factors over efficacy: First, scores
for controllability on the Game Specific Attribution Questionnaire were very high across groups
(Table III.1), even for the disempowering Out of Their Hands theme, which focused on the lack
of control. Second, results on the PXI (which focuses on the grounding of high-level player
experiences in low-level player actions in game) were not strongly differentiated between em-
powering and disempowering experiences. This suggests that dis-/empowerment experience
may be more related to to higher-level experiences [1], than low-level player actions.

Some of our themes did show a strong association between efficacy and dis-/empowerment
— The Joys of Control theme was defined by positive experiences of control, and the disempow-
ering Being the Worst theme focused on perceived failure and lack of ability. However, even in
these cases we found that it was not only the degree of efficacy which was important in charac-
terizing experiences of dis-/empowerment, but also the perceived source of efficacy. Meanwhile,
Being the Worst and Out of Their Hands both contained high percentages of disempowering ex-
periences, and both themes centered on lack of efficacy. However, they were also differentiated
by other factors. Being the Worst focused on perception of internal efficacy, with players ascribing
the failure or lack of control to themselves, while Out of Their Hands players ascribed problems
and failures to external factors beyond their control. This difference seems to have impacted on
needs satisfaction also, with the two groups having quite different scores for competence satis-
faction and frustration. These results are notable, as previous work has tended to focus on the
efficacy of designers to empower the user [27, 29] — an external source of efficacy, and not on
players’ own involvement in empowerment. Future work might further explore the impact of

internal and external sources of efficacy in dis-/empowerment experience.

III.5.2 What conditions foster and shape experiences of dis-/empowerment

Our findings indicate that increases or decreases in players’ in-game efficacy may not always,
by themselves, be a reliable guide to whether an experience will be perceived as empowering
or disempowering. Further, whether an experience is empowering, or disempowering, may not
always by itself be a reliable guide to whether it will be experienced positively, or negatively.
This complex landscape of experiences raises several questions for PX research: when and how
designers should seek to empower players? Should designers sometimes seek to disempower
players — when is this acceptable, and how can it be achieved in a positive way? Since our work
represents the first groundwork on players’ dis-/empowerment experiences we can only offer
provisional answers to these questions. However, our results point to avenues for future inves-

tigation, and to resources in prior research which might ground and guide this investigation.
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We found that empowerment experiences centered on the sense of achievement, ability and
were associated with enjoyment, though only moderate appreciation. This indicates that, at least
for certain kinds of play experiences, the goal of empowering players, and the approach of in-
creasing perception of in-game efficacy, remain valid. Our results suggest that such experiences
can be amplified by opportunities for players to celebrate each other.

However, such approaches for supporting experiences of empowerment seem likely to feel
a little "one-note". In our results, less direct routes to empowerment outcomes were described
and enjoyed by a large number of players, as evidenced by instances of comparably high scores
for enjoyment and appreciation where success and a sense of achievement followed a period
of struggle, or even frustration and doubt (Heroic victories). This theme most closely resembles
Juul’s paradox of failure [35] and Frommel et al’s notion of temporary failure [25]. Apprecia-
tion of struggle — sometimes without much focus on a final success — was also found in the
largely positive, but both dis- and empowering experiences in Understanding the Message. This
raises the question: how are such experiences of struggle and frustration differentiated from the
largely negative and disempowering experiences described in Being the Worst and Out of Their
Hands. Various factors may be at play here, including whether players feel they are themselves
responsible for outcomes and to what extent their sense of disempowerment aligns with their
understanding of the game’s themes and narrative. However, details of how these factors inter-
act, and how they can be effectively fostered remains an open question for future work.

Our study also addressed experiences of disesmpowerment — both negative and positive.
First, it seems obvious that designers will wish to minimize straightforward forms of negative
disempowerment that are due to permanent in-game failure [25], or abuse by others. Such issues
and their potential solutions are well documented in previous research [15, 9, 42, 4, 39].

Moreover, our results complement Frommel et al’s [25] findings on failure experiences, which
were characterized by lower enjoyment, competence, and more likely to be attributed to external
and uncontrollable causes. These experiences share some semblance with our Out of Their Hands
theme, which likewise was characterized by player feelings of helplessness due to external cir-
cumstances such as other players. The Being the Worst theme, in contrast, centered on failures
where participants not only felt a lack of competence, but where they considered themselves
responsible for the negative outcome.

That said, our results also indicate that there may be value in supporting positive experiences
of disesmpowerment. In player descriptions, such experiences were associated with a sense of
meaning, connection to characters, and reflection on the game and their wider life. PX scores
for such experiences showed high levels of appreciation, enjoyment, immersion and needs satis-
faction — in particular relatedness-satisfaction was considerably higher than averages for most

other themes. Our findings around positive disempowerment further resonate with previous
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research on positive experiences of negative emotion [12, 49, 13], where reflectiveness, and the
relation to personal memories can positively influence the appreciation of negative emotional
experiences in games [12, 14]. This aligns with our own finding that it was insight and under-
standing that often seemed to distinguish positive experiences of disesmpowerment from neg-
ative. Beyond this agreement, however, our results highlights open questions for research on
positive response to adverse or negative game-experiences. For example, what is the relevant
content of such insight and understanding: Should it concern particular aspects of the game?
The context around play? Issues in the player’s wider life, and their relation to the game? All
of these showed up in our player descriptions, but it is unclear which were most influential, and
under what circumstances. Previous work also leaves open other questions: what conditions
foster such understanding, or make space for players to arrive at it by themselves [see also 22]?

One line of research responding to such questions is suggested by recent work by Ballou
and Deterding [5]. They argue that the enjoyment of need-frustrating experiences depended on
players’ expectations: frustration which exceeds levels anticipated by the players will result in
needs frustration and negative experience. This resonates with our observation that players ap-
preciated struggle which was congruent with their perceived design intention. A potentially im-
portant subtlety here is that Ballou et al. emphasize expectation. This suggests that users should
arrive at this understanding ahead of the experience. Understanding may function differently if
it arises in reflection, after the fact. Future work might investigate how experiential outcomes
are influenced both by player expectations going into disempowering videogame experiences,
and by understandings arrived at after the fact.

Elsewhere Bopp et al. have suggested that there might be skill in facing emotional challenge
[13], which concerns the capacity to reflect and create meaning, and that this might support pos-
itive responses to adverse gaming experiences. This perspective must be applied carefully to
issues of disempowerment: it is clear that some experiences described by our participants —
for example those of harassment — were serious and likely systemic. Focusing on emotional
“skill” in such cases would be trivializing and beside the point. But in less serious and per-
sonal cases, future research may investigate whether aspects of “emotional skill” may explain
differences in player responses to negative experiences in games. This may influence whether
experiences are perceived as disempowering, and in turn whether this disempowerment is ex-
perienced positively or negatively. Experimental work might operationalize emotional skill in
terms of psychological constructs such as affective clarity [45, 10], and goal self-concordance [73].
Such work might inform future research on therapeutic games and research on risk factors for

negative well-being outcomes in videogame play [47, 60].
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II1.5.3 Limitations and Future Work

This study sought to explore empowering and disempowering experiences in videogames, mak-
ing use of thematic analysis alongside descriptive statistics. Thematic analysis offers a structured
approach to inductive analysis that does not require prior hypotheses. It can contribute to un-
derstanding in many ways, one of which is to provide structure for exploratory work address-
ing new questions. However, insofar as it involves a process of active interpretation by the
researchers it does not support causal claims. As such the relation of our themes to quantitative
PX measures must be read with caution. Since both systematic investigation and conceptualiza-
tion of dis-/empowerment experiences is lacking at present, hypothesis testing would not have
been appropriate, and descriptive ground work is called for [70]. Rather than providing evi-
dence for strong claims, the findings described here serve as a preliminary map for coordinating
future work, a source of potential hypotheses, and (following prior work on similarly complex
experiential concepts) a frame for clarifying commonalities and divergences between different
accounts of dis-/empowerment [8]

Secondly, most reported experiences concerned multiplayer games — a contrast with similar
prior work [e.g., 11, 92]. Separating by our data sources (Reddit and Prolific) indicated that
participants who took part out of interest were more likely to describe single player games. No
other noteworthy differences were found between the groups (see data in our OSF repository).
Future studies might consider the impact of data sources, since type of game and player may
influence the kind of experiences represented. Interested parties might utilize our shared data
for further analyses.

Third, caution is also required when interpreting the scales for relatedness satisfaction and
frustration. Questions for these referred to "characters" (e.g. "I felt close to a character."). Given
the prevalence of multiplayer games, and reports which did not reference in-game characters,
these questions were less relevant to the experiences of some participants. Future studies should
be careful in selecting relatedness scales based on expected experiences.

Fourth, our work addresses single episodes of play, and not dis-/empowerment over longer
time scales. It is an open question whether dis-/empowerment experience might express itself
differently over longer periods. For example long experiences of being over-powered, or lacking
credible threat might become boring and even disempowering [see 35]. Equally, constant success
may alienate players from peers who regularly lose, leading to a different kind of disempower-
ment. These are open questions for future research. Answering them could provide valuable
insight into factors that support longer term engagement.

Finally the only form of targeted identity-based harassment reported in our dataset was
gender-based, against women (see Sexist Harassment). This is not evidence that sexism is the
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only form of identity-based harassment in videogame spaces. One participant in our dataset did
mention racial slurs but their description indicated that this was not related to their own identity
(ID 480). Other forms of identity-based harassment were not reported. One explanation for this
might follow from the larger number of multi-player games in our dataset. Voice-chat commu-
nication in these games may result in gender being more easily identifiable than other identity
factors. Future work might address how identity group membership impacts on experiences of

dis-/empowerment.

II1.6 Conclusion

Although empowerment is considered a desirable design goal in HCI and games research, lit-
tle is known about what constitutes dis-/empowering player experiences. Our analysis of 250
player accounts revealed that experiences of empowerment take in states of high power, tran-
sient experiences of celebration after long stretches of struggle, and even moments of under-
standing of narrative or design intent. We found that disempowerment in gaming is a familiar
experience for players, as often related to the actions of other players as to in-game events. Inter-
estingly, disempowerment of the player was not always associated with negative experiences:
in the right circumstances it could result in experiences that were as much enjoyed, and even
more appreciated, than some empowering experiences. We found that both kinds of experience
could be related meaningfully to prior work on emotional challenge and frustration, while also
pointing to gaps in such work, and new ways forward. As such, our work offers HCI games
research a player-centered starting point to develop dis-/empowerment as a dimension of the
player experience: providing a more nuanced view of the concept and how it relates to past

works.
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A Appendix: Figures

A1 PXmeasures per Theme

B
Enjoyment Appreciation

E= the joys of control EH being the worst B sexist harassment EH understanding the message

MainThemes
E= heroic victory BEH out of their hands Bl seeing themselves

Fig. IIL.1: Boxplot for Enjoyment (A) and Appreciation (B) separated by theme (color). The red and blue
lines represent the mean of the empowered and disempowered group respectively. Particularly notable is
the high appreciation of "Understanding the Message", which mostly consists of disempowered experiences.
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Fig. IIL.2: Boxplots for need satisfaction (A,B,C) and frustration (D,E,F), separated by themes. The red and
blue lines represent the mean of the empowered and disempowered group respectively. Satisfaction fol-
lows a somewhat clear trend with empowering experiences scoring high, and disempowering experiences
scoring low. However, there is relatively little need frustration. Only competence seemed to be particularly
frustrated in the "Being the Worst" theme and relatedness was somewhat frustrated in the "Sexist Harass-
ment" group.
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B
Audiovisual Appeal Challenge

Clarity of Goals Ease Of Control

MainThemes

E3 the joys of control

B3 heroic victory

EH being the worst

B3 out of their hands

BEH sexist harassment

Ed seeing themselves

- understanding the message

Fig. I11.3: Boxplots for the functional consequences of the PXI, separated by themes. The red and blue lines
represent the mean of the empowered and disempowered group respectively. It is notable, that all themes
score very high on these dimensions. The primary outlier is the challenge scale on which particularly the
"Out Of Their Hands" theme scored lower than the others.
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B
Autonomy Curiosity

Immersion Meaning

Mastery

MainThemes

E= the joys of control

B3 heroic victory

B3 being the worst

BEH out of their hands

BEH sexist harassment

B3 seeing themselves

- understanding the message

Fig. II1.4: Boxplots for the psychosocial consequences of the PXI, separated by themes. The red and blue
lines represent the mean of the empowered and disempowered group respectively. Compared to the func-
tional consequences the differences between themes are more pronounced, with particularly curiosity and
meaning scoring rather high in the mixed themes ("Seeing Themselves in the Game" and "Understanding
the Message").
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B
Internality Stability

1 ® ° 1 °
c Globality b Controlability
6
5
4
3
2

B3 the joys of control EH being the worst B sexist harassment EH understanding the message
B3 heroic victory E= out of their hands EF seeing themselves

MainThemes

Fig. IIL5: Boxplots for the GSAQ, separated by themes. The red and blue lines represent the mean of the
empowered and disempowered group respectively. It is noteworthy, that controllability was rated quite
high, even for the "Out of Their Hands" theme. Moreover, Globality was the lowest scored dimension overall,
with only "Exemplar" rating considerably higher than the other themes.
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