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Abstract

Gamification is a behavioural intervention that applies game-like elements to non-game
contexts (Deterding et al., 2011) for the purpose of increasing performance of a target
behaviour within a non-game context (or task therein). Existing literature highlights a
substantial number of instances wherein Gamification is unsuccessful, such that applied
design features elicit little to no impact on a target behaviour. The field of Adaptive
Gamification seeks to improve the effectiveness of Gamification, by adopting a user-
centred design approach wherein the design features used to increase the performance

of a target behaviour are tailored or “adapted” to meet an often-unique set of user needs.

Existing methodologies which support the Adaptive Gamification approach are, however,
limited. Principally, there exists no model which can effectively measure the level of
preference an end user possesses towards a given design feature. In the context of how
research can inform Adaptive Gamification design, understanding the level of preference
a user possesses towards a given design feature is of critical importance, given that this
relationship can directly inform design of a user-centred and tailored Gamification
experience. This doctoral research project sought to develop a design feature preference
model which could be used to accurately capture the design feature preference of users
and provide insight into which design features users are likely to be more receptive to.

To this end, the doctoral research project aimed to fulfil three research aims.

The first research aim was to develop a model which could measure user design feature
preference, the fulfilment of was achieved across Study one, Study two, and Study three.
Combined across all three studies, data from 2322 players was analysed. The first of
these studies (Study one) operationalised a total of 37 design features (later increased to
47) using vignette methodology to describe the functionality and purpose of each feature.
The second of these studies (Study two) subjected the 47 design features to an
Exploratory Factor Analysis (EFA) that returned a nine-factor solution. The third of these
studies (Study three) furthered model development, by subjecting the nine-factor
solution to a Confirmatory Factor Analysis (CFA), which confirmed the nine-factor

solution (though some amendments and reallocation of items were made).

The second research aim was to identify how user characteristics could predict design

feature preference, the fulfilment of which was achieved across Study two and Study
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three. Combined across both studies, data from 2011 players was analysed. The first of
these studies (Study two) measured user design feature preference, user motivation, and
user personality. The results of this study revealed which design features were most
likely to predict variance in user engagement, as well as which motivations and
personality traits were associated with predicting variance in preference for these design
features. Using the same methodology, the second of these studies (Study three)
expanded the range of user characteristics measured in relation to design feature
preference, by measuring Gamefulness (a concept stemming from the area of
Gamification that refers to what aspects of a gaming experience the end user values).

Study three also revealed how Gamefulness could impact design feature preference.

The third research aim was to test whether any relationships between user
characteristics and design feature preference would correspond to tangible difference in
user engagement, the fulfilment of which was achieved across Study four and Study five.
Combined across both studies, data from 96 players was analysed. The first of these
studies (Study four) sought to test the relationships between design feature preference
and user engagement, when measuring user engagement via an online task-performance
experiment, wherein participants were asked to play a series of online browser games
(selected due to the design features they comprised of) while their engagement was
measured. The second of these studies (Study five) sought to improve on the
measurement of user engagement using in-game behavioural metrics, which is argued as
a more representative account of user engagement. Both studies returned non-significant
results, which were not consistent with relationships identified in Study two and Study
three, though the role of methodological limitations in these findings are extensively

discussed at the end of each study chapter.
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1. Literature review

1.1 History of play and modern gaming

Play refers to a range of voluntary, intrinsic, and recreationally motivated activities one
performs to derive enjoyment and mitigate boredom (Garvey, 1990). Play behaviour is
well recorded, with some of the earliest games such as Knucklebones and the Royal Game
of Ur being played between 4000-6000 years ago (David, 1998), across multiple regions,
such as the Mediterranean, the Middle East (Shenk, 2011), China, and Europe (Sidéra &
Vornicu, 2016).

The technological revolutions of the 20th century facilitated the development of a new
form of play that changed the way in which play behaviours are conceptualised, observed,
and understood today. The emergence of the digital computer which was eventually
adopted by universities, government bodies, and corporations, prompted the
development of the first digital computer games (Kent, 2010). From 1950-1970,
computer technology would significantly improve, eventually leading to the
commercialisation of video games, with the years that followed being characterised by a
rapidly evolving video game market. For instance, the arcade game industry experienced
a steep rise in popularity from 1978-1982, with revenues from coin-operated games
jumping from $308 million to $7.7 billion (Larsen & Rogers, 1984). Continuous
development in the industry has led to video games today being more technologically
sophisticated, more diverse, more accessible, such that there will be over 3.31 billion
worldwide players by 2024 (Yanev, 2022). At its height in popularity, video games are
now played by most age groups and genders, (Kahn et al., 2015), and are considered a
key medium of recreation (McGonical 2011) with the average household having at least
one technology solely dedicated to video gaming (Entertainment Software Association,
2015). In the context of the 2020 pandemic, gaming activity increased substantially,
further highlighting the integrity of gaming as forming a part of many daily routines (Barr
& Copeland-Steward, 2021).
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1.2 Gaming and research

Current gaming literature highlights the role of user psychology in influencing player
behaviours and preferences, examples of which can be found with the areas of user
motivation (Kardefelt-Winther, 2014), and user personality (Braun et al., 2016). For
example, the motivation a user fosters when playing videos games can mediate the games
they prefer to play (O’Brien, Gagnon, Egan, & Coulter, 2022) as well as their overall game
activity, such as how long they spend playing (Hoffman & Nadelson, 2010) and what they
do when they play (Billieux et al., 2013). Additionally, several studies highlight the traits
which comprise a user’s overall personality can also influence their game preference

(Zammitto, 2010; Quick et al., 2012) and in-game behaviours (Worth & Book, 2014).

Gaming has also been considered within clinical contexts (Kuss, 2013), with particular
focus on video gaming’s association with violence, addiction and depression (Granic et
al., 2014). More recent developments supporting the clinical recognition of adverse video
gaming outcomes include the DSM-V classifying internet gaming addiction as an area
warranting further study (Petry et al,, 2015) and in its 11t revision of the International
Classification for Diseases, the World Health Organisation recognised problematic video
gaming behaviour as a mental health disorder (Aarseth, 2017). Though there is a general
research emphasis on the problematic aspects of video gaming, Ferguson and Colwell
(2017) argue that this could be attributed to generational conflicts and a lack of video
game understanding and experience, characterised by paradigms which emerged when
gaming was not as sophisticated as it is today. Moreover, polarised perspectives on
gaming, such as being characteristically socially isolative, have been debunked by studies
that highlight the wealth of social opportunities provided by modern games (Kaye et al.,
2018).

Adopting an alternative perspective, research has also focused on the beneficial uses of
video gaming (Cade & Gates, 2017). Granic et al. (2014) suggest that video games can
provide a context within which cognitive, motivational, emotional and social benefits can
be experienced. For instance, improved visuospatial cognition (Castel et al., 2005; Green
& Bavelier, 2003; Green & Bavelier, 2007; Rosser et al., 2007), post-gaming positive mood
changes (Fleming & Rick-Wood, 2001), and likelihood of performing prosocial behaviour
(Ewoldsen et al., 2012; Greitemeyer et al., 2010). Building on the notion that the positive

outcomes created by gaming are not limited or exclusive to the systems or services from
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which they originate, researchers have also explored how the principles of gaming could
be extrapolated to real-life settings. These positive impacts can be leveraged in a way that
can lead to improved productivity (Arai et al., 2014), well-being (Jones et al.,, 2014), and
prosocial behaviour (Bang et al., 2007). Central to this discussion is the concept of
Gamification (Sailer et al., 2017), which is a behavioural intervention that applies game-
like elements to non-game contexts (Deterding et al., 2011) for the purpose of increasing
performance of a target behaviour within a non-game context (or task therein). Some
common examples of design features include Points, Badges, and Leaderboards (Codish
& Ravid, 2014), each of which serve different functions within a gamified context, but
principally aim to increase user engagement. Table 1 details the functions of these design
features and shows how they appear in the original video game context (further

illustrating how they might be applied in a gamified context).

Table 1

Functions of design features

Design feature Function Appearance Game

A measurement which
New Super Mario

Bros. U (2012,
Nintendo Wii)

quantifies progress made
Points
or level of skill achieved

by a user
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2 |

\

A (virtual) accessory

Call of Duty:
which typically
Advanced
Badge represents a user’s
Warfare (PC,
achievements, accolade,
2014)

or membership

+ GRAND MASTER PRESTIGE LEVEL

WAR JOURNAL

A scoreboard which

situates a player’s Gears of War:
Toby Campbell g

Chris1017 Ultimate Edition
NaBBeRT

T (XBOX, 2015)
Hoff 07

o The Flash o
YO BoY.ldit
Mass Murdaruh
VandalisM

Leaderboard progress or skill with
peers, often organised in

order of high to low

- 2 00NN WS

TOTAL PLAYERS 100

Hamari et al. (2014) conceptualise the Gamification process as comprising of three parts:
the first part concerns the implementation of design features; the second is the way in
which interaction with the implemented design features impacts or targets aspects of
user psychology; and the third concerns the way in which impacts on user psychology by
way of interaction with the implemented design features, can drive differences in the

target behaviour.

A conceptual flow diagram detailing the process of Gamification is illustrated in Figure 1,
taking the example of a teacher who wishes to gamify student learning. The teacher
applies design features to the classroom, and in doing so incentivises students to acquire
a higher rank and receive the reward. As the rules indicate that increasing rank is

achieved by completing target behaviours, students will perform the target behaviours,
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and indirectly improve their learning via repeat exposure and engagement when

pursuing a higher rank to receive the reward.

Figure 1 - Gamification process flow diagram

BEFORE

APPLICATION

AFTER

Average exam score: 56%
Average attendance: 65%
Average homework submission: 32%

Points design feature
(to provide reward in return for improved target behaviour)

. 10 points for every exam score higher than 65%
. 5 points for attending 90% of all weekly lessons
. 15 points for cansecutively submitting 5 pieces of homewark on time

(to track and situate number of points acquired by students after performing the
target behaviour)

. Student ranked 1-5 will get 2 weeks of extra summer holiday
. Students ranked 6-10 will get 1 week of extra summer holiday
. Students ranked 11 or below will not receive any extra summer holiday

Average exam score: 77%
Average attendance: 86%
Average homewaork submission:
91%

TARGET BEHAVIOURS

(the areas where the teacher
would like to see student
improvement)

DESIGN FEATURES AND RULES

(the design features applied to the learning environment to
motivate improvement in target behaviours)

IMPACT OF DESIGN FEATURE
ON TARGET BEHAVIOUR

(the measured impact of
applying design features to
improve target behaviours)

1.3 Gamification: current perspectives and problems

Evidence for the effectiveness of Gamification is well recorded, with studies highlighting
success in improving workplace productivity (where software technicians were 150%
more productive in identifying and removing bugs following the implementation of a
Points design feature; Arai et al., 2014), student learning (where students who were
presented with gamified tasks engaged with their project 30 times more frequently than
students who were not presented with gamified tasks following the implementation of a
Leaderboard design feature; Landers & Landers, 2014); and increased health behaviours
(where children who were presented with a storyline increased daily vegetable

consumption following the implementation of a Levels design feature; Jones et al., 2014).

By contrast, there are examples where Gamification fails to change a target behaviour and
is ineffective, such as in a learning context (where the reward of Badges for completing
tasks did not result in any significant differences in student learning between a control

and treatment group; Hakulinen et al.,, 2013) or in an occupational context (where
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window dressing aspects of games, such as Points or Leaderboards were indiscriminately
applied to a range of occupational contexts but did not produce meaningful changes in
target behaviours; Landers, 2015). According to Lopez and Tucker (2019), cases of
Gamification not being successful are often the result of researchers employing a one-
size-fits-all approach (Nacke & Deterding, 2017), which presupposes that users of a
gamified system will react and respond the same when interacting with a given design
feature (Jia et al.,, 2016; Klock et al,, 2015; Lopez & Tucker, 2019). Users of gamified
systems, however, appear to perceive, react, and respond differently when interacting
with different design features (Hamari & Tuunanen, 2014). As such, the subsequent effect
of Gamification on driving a target behaviour could vary significantly between
participants (Barata et al.,, 2017; Fitz-Walter et al., 2017). For example, the subsequent
outcomes following interaction with a given design feature might improve one user’s
performance and overall engagement, but in contrast there could be a more negative
impact on performance and level of engagement for another participant (Witt et al,,

2011).

The recognition that users are likely to respond differently when interacting with design
features has been referred to as Adaptive Gamification, which can be considered as a type
of Gamification that seeks to adapt or tailor design to meet the needs of the user (Bockle
et al,, 2017). Figure 2 provides a visual illustration of how conventional and Adaptive
Gamification differ in their fundamental approach to design. Conventional Gamification
sees the uniform application of four design features, such that all users encounter and
interact with all design features during their user experience. By contrast, Adaptive
Gamification sees a more tailored and user-specific application of the design features,
such that only some design features are interacted with and encountered by some users.
For example, in the conventional Gamification design, User C will interact with all four
design features. However, in the Adaptive Gamification design, User C will only interact

with two design features (Points and Progress Bar).
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Figure 2 - Difference in design approaches of conventional and Adaptive Gamification

Conventional Gamification Adaptive Gamification
v
. Design Design Design Design
DESIgn features feature feature feature feature

Leaderboard, Points, Rank, Progress Bar Leaderboard Points Rank Progress Bar

/\ ! ,

User A User B User C User D User A User B User C User D

The Adaptive Gamification approach draws its ontological principles from the field of
differential psychology; the psychological study of how (and why) variance in human
behaviour occurs (Stern, 1900), with the individual’s personal characteristics
constituting the core variables of measurement for psychological study (Wilpert, 2001).
A variety of dimensions (otherwise referred to as individual differences) in which
substantial subject variability occurs, have been extensively researched. Two of these
areas are user motivation (Pluymen et al., 2021) and user personality (Silvia &
Christensen, 2020). In the context of Adaptive Gamification, individual differences are of
central importance, given that the personal characteristics of the user are thought to have

a causal or moderating impact on how effective the design of Gamification can be.

For example, user motivation has been found to predict which game genre a user is likely
to prefer. For example, Ghuman and Griffiths (2012) found that those with those who are
motivated to achieve tending to prefer first-person shooters over real-time strategy,
while Bijvank et al. (2012) found user engagement and play behaviour varied between
participants who held different play motivations. In this context, the user plays a video
game to fulfil a fostered motivation. Findings also reveal how personality might mediate
design feature preference. For instance, Jia et al. (2016) report that extraverts are
particularly motivated by Points, Levels, and Leaderboard design features. Additionally,
higher levels of openness are found to correspond to greater preference for feedback
design features (Denden et al., 2017), while higher levels of extraversion correspond to
greater preference for design features which enable communication with others

(Daughenbaugh et al, 2002). In this context, the user plays a video game that
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complements existing trait tendencies. Taken together, research demonstrates the
influence of individual differences on user preference, specifically for the genres users
enjoy and the design features they prefer. As such, in the interest of maximising user
engagement, researchers may benefit from leveraging the psychological insights related
to individual differences, such that a more tailored form of Gamification which

complements, or targets user preferences could be designed.

1.4 Operational barriers to Adaptive Gamification

Despite initial research insights into how Gamification design can be adapted to maximise
user engagement, there exists an operational barrier which limits a more nuanced and
prescriptive understanding of how research can inform Gamification prospects. To
illustrate, it can be argued that to understand precisely how the design of Gamification
can be tailored to maximise user engagement, user preference for design features must
first be operationalised, such that variance in user individual differences (e.g., motivation
or personality) can be assessed in relation to user preference for a given design feature.
Such a prerequisite would provide researchers with a start point (individual difference)
and end point (preference for design feature), between which any relationship could be
identified, scrutinised, tested, and most critically, leveraged to inform more effective
Gamification design. Given the role of user needs in determining how long and how much
they interact with a given system, identifying this in the context of Gamification could
lead to more effective Gamification design, and consequently improvement in a target

behaviour (e.g., exercise or learning).

For example, if researchers were to examine how Gamification can be effectively adapted
to meet the needs of users who score high in the personality trait of conscientiousness,
there exists two key variables in need of measurement. The first, would be the user’s level
of trait conscientiousness, while the second would be the users reported level of

preference for a design feature of interest.

At present, a review of existing Gamification literature indicates that, although there are
several examples of operationalised start points, with scales that measure a broad-
spectrum of individual differences, such as (Kahn et al,, 2015) and personality (Ashton &
Lee, 2004), there are no existing operationalised measures that would capture user

design feature preference (preference for a given design feature), thus researchers do not
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possess a distinct end point against which variance in individual differences can be paired
or assessed against. The absence of an operationalised measure that captures distinct
user design feature preference might explain why the paradigm has only recently

emerged (Bockle et al., 2017).

In developing a measure that can capture user design feature preference, additional
issues present in Gamification literature can also be resolved, namely the scope of design
features which are researched. For example, Nacke and Deterding (2017) note that most
Gamification research focuses on the utility of three main design features: Points, Badges,
and Leaderboards. The excessive focus on these design features could be attributed to a
relative ease of implementation (these design features in particular are not difficult to
implement into a non-game context) or the more observable profile they possess (they
are more tangible and directly visible to a user) (da Rocha Seixas et al, 2016). In
operationalising design features, such that associated user preference can be measured,
the number of design features involved in Gamification research will inevitably increase.
Such an outcome is of particular importance to Adaptive Gamification, given the emphasis
on diversifying the design of Gamification to meet the expanding and varied needs of a
technologically evolving user base (otherwise referred to as digital natives) (Hogberg et

al, 2019).

Moreover, by expanding the range of design features available to research or implement
in Gamification design, a broader issue of meeting the evolving needs of digital users
might also be resolved. According to Hogberg et al. (2019), as the presence of game
principles and design features continue to suffuse into normal aspects of life, the existing
and coming generation of technology users are likely to possess significant familiarity
with a variety of design features. In the absence of novelty effects (the positive spike in
performance or engagement following interaction with something new; Jeno etal., 2018),
research indicates that engagement can be difficult to maintain within gaming contexts
(Merikivi et al.,, 2017). As such, the diversification of design features used within research
could provide a solution to the potential problem of increased user familiarity and meet

the rapidly evolving characteristics and needs of a more technological user base.
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1.5 Summary

Gamification is reported as an effective strategy to increase productivity and
performance across a variety of contexts. Despite these positive findings, however, there
are numerous instances where it is ineffective, which in most cases can be attributed to
researchers approaching Gamification design from a one-size-fits-all perspective (Lopez
& Tucker, 2019). The Adaptive Gamification approach provides an alternative
perspective that seeks to improve on the limitations of the one-size-fits-all viewpoint,
such that Gamification is designed by leveraging the psychological insights from the
individual needs of each user to tailor and curate a highly engaging and more receptive
user experience. Part of this process is the identification of user needs, which once
recognised must be operationally paired or matched with design features of interest, thus
providing prescriptions on how Gamification can be practically designed to meet any
identified user needs. At present, there exists many psychometrically validated measures
that capture how users score across a variety of individual differences, such as user
motivation or personality. However, there are currently no instruments which measure
user preference for design features, thus there exists an operational barrier to identifying
how the needs of users can be practically fulfilled by the design of Gamification. The case
for why a measure must be developed comprises of a focus on increasing the scope of
design features made available in research, to resolve the broader concern of how a lack
of diversity in design can limit the overall longevity of Gamification as a behaviour

modification strategy.
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2. Thesis aims

It was expected that the PhD will make practical and theoretical advances in Adaptive
Gamification, by enabling researchers to further understand the relationship between
theoretical user needs (indicated by individual differences) and practical need fulfilment
via Gamification design (indicated by design feature preference). A series of five research
studies were conducted, each of which would address the component research aims
necessary to fulfil the overarching PhD aim. A more detailed summary can be found

below, accompanied by a supplementary wireframe illustration found in Figure 3.

2.1 Overarching aim of PhD

The overarching aim of the PhD was to identify how the needs of users can be fulfilled via
the adaptive design of Gamification, central to which was the development of a research

instrument that could operationally measure user design feature preference.

2.2 Component research aims

2.2.1 Research aim one (Study one)

Develop a measure to operationalise design feature preference

The first research study focused on developing a research instrument which could
measure user design feature preference. The study employed an online survey
methodology and focused on establishing which items participants found to be most
descriptive and representative of a given design feature. The items which received
highest ratings of representativeness were compiled into a single questionnaire, referred

to as the Design Feature Preference Scale (DFPS).

2.2.2 Research aim two (Study two and three)

Identify how the individual differences of users could predict design feature preference

The second research study focused on applying the DFPS to measure user preference for
a selection of design features. Along with this, the second research study also collected
individual differences data for user motivation and personality, to identify how design

feature preference would relate to the personal characteristics of the user. Using the data,
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the second research study also included further model development of the DFPS, with the

inclusion of an EFA. The study employed an online survey methodology.

The third research study focused on further progressing the outcomes of study two.
Repeating the study design and methodologies used in study two, the DFPS was applied
to a new sample to measure user preference for a selection of design features.
Additionally, a third individual difference of Gamefulness was applied to identify how
design feature preference would relate to the personal characteristics of the user. The
data from the third research study was also used to conduct CFA as part of further DFPS

model development.

2.2.3 Research aim three (Study four and five)

Substantiate whether identified relationships would correspond to objective differences in

user engagement.

The fourth research study focused on examining whether the previously identified
relationships between user design feature preference and self-report measures of user
engagement would be consistent with objective measurements of user engagement. The
study employed an online experimental methodology that required participants to play a

series of online games, during which their engagement was measured.

The fifth research study also focused on examining the previously identified relationships
and whether objective variance of user engagement would be observed. However, unlike
the fourth research study, the fifth research study used in-game behaviour metrics as a
measurement of user engagement. The study employed an online survey methodology
where participants were required to source and report a variety of in-game behavioural

metrics from their game profile.

Figure 3 - Wireframe illustration of PhD research aims

Overarching PhD aim

[ Aim 1 F— Aim 2 — Aim 3 |

| Study 1 | | Study 2 and Study 3 | | Study 4 and Study 5 |
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3. Methodology

This chapter aims to comprehensively cover key aspects pertaining to the methodological
approaches employed for the subsequent research studies discussed throughout the

thesis. Broadly, this discussion comprises of six sections.

1. Study summary: an overview of the studies conducted throughout this thesis

2. Research philosophy: the epistemological and model of reasoning which underpin
the broader research approach

3. Design strategy: the design strategy of the studies conducted

4. Data collection: the methods used to collect research data for the studies
conducted

5. Sample selection: the reasoning behind sampling techniques for the studies
conducted

6. Analysis techniques: the contextual reasoning for the analysis techniques used for

the studies conducted

Throughout these sections, applicable reference is made to the studies in which

discussion points are relevant.

3.1 Study summary

Study one focused on developing a research instrument which could measure user design
feature preference, the outcome of which was the DFPS. Study two study focused on
applying the DFPS to measure user preference for a selection of design features. Along
with this, the second research study also collected individual differences data for user
motivation and personality, to identify how design feature preference would relate to the
personal characteristics of the user. Study three focused on further progressing the
outcomes of study two. Repeating the study design and methodologies used in Study two,
the DFPS was applied to a new sample to measure user preference for a selection of
design features. Additionally, a third individual difference of Gamefulness was applied to
identify how design feature preference would relate to the personal characteristics of the
user. Study four focused on substantiating whether the previously identified

relationships between user design feature preference and self-report measures of user
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engagement would be consistent with a task-performance measurement of user
engagement. Study five focused on assessing the predictive value of the DFPS, by
examining whether user design feature preference would correlate with reported in-

game behavioural metrics.

3.2 Research philosophy

3.2.1 Epistemology

The research conducted throughout this thesis has been approached using a positivist
epistemological philosophy, which is characterised by a focus on identifying and
generating explanatory associations and causal relationships (Xinping, 2002). By
understanding how two given phenomena may be associated and how they may interact,
there exists a starting foundation upon which these phenomena can be measured,
controlled, and predicted (Alharahsheh & Pius, 2020). A positivist epistemological
approach complemented the intended research outcomes of the PhD, such as identifying
the mediating role of different individual differences (user motivation, personality, and
Gamefulness) on user design feature preference. The importance of this relationship is
discussed in more depth at the start of section 1.4. By understanding the associations
between these two phenomena (individual difference and design feature preference), a
user-centred approach to Gamification design would theoretically be more engaging for
the end-user (due to an increased likelihood of user needs being fulfilled). Therefore, the
relationship between two phenomena would be measured, controlled, and ultimately
used to predict an intended outcome (improved user engagement with a gamified

system).

3.2.2 Model of reasoning

Building on the positivist epistemological philosophy, the studies conducted throughout
this PhD adopted the closely aligned hypothetico-deductive model of reasoning (Park et
al., 2020), which proposes that scientific inquiry generally follow four stages: The first is
to observe existing literature, the second is to formulate a prediction/hypothesis based
on this literature, the third is to test the prediction/hypothesis, and the fourth is to
evaluate whether testing confirms or rejects the hypothesis (Wicherts, 2017). An

adherence to the hypothetico-deductive model of reasoning can be observed throughout
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the studies conducted in this PhD. For example, based on observations from existing
research, Study two and Study three posited that the individual differences of user
motivation, personality, and Gamefulness, are likely to have a mediating role on user
design feature preference. These predictions were then tested using the appropriate
quantitative methods, after which the data was examined to assess if and how the

prediction was supported or rejected.

3.3 Design strategy

All studies were conducted remotely and online. The main benefits of conducting the
studies online include cost-effectiveness, with there being no fees incurred to design the
surveys or post them across the range of Reddits used (though to incentivise
participation, a voluntary cost was incurred for a participant-only game giveaway).
Additionally, using an online study design ensured access to a broader range of
participants, adding to the diversity of sample characteristics. While all participants were
players, the type of players who participated across all five studies differed considerably.
For instance, most participants from Study two were thought to be predominantly World
of Warcraft players, while participants from Study five were thought to be predominantly
League of Legends players. These differences in sample characteristics provide an
additional component to data interpretability, wherein conclusions drawn from the study
findings can be made considering the different gaming experience each user had prior to

participating in the study.

All five research studies were also cross-sectional, such that data measurement took
place at only one point in time, with no repeat involvement from any participant. As the
aims of the thesis were to establish relationships between individual differences and
design feature preference, and validating any identified relationships in subsequent
studies, the repeat use of a sample was believed to detract from the generalisability of
findings. Additionally, to accommodate broader analytical objectives (such as model
development using an EFA and CFA), it was necessary to use a different sample for each

study.
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3.4 Data collection methods

3.4.1 Surveys

Another set of design similarities across all studies was the use of online surveys. In each
study, participants were required to complete a range of scales, attributed to the
associated cost-effectiveness, and due to their being no other viable solutions to
measuring individual differences or design feature preference. For example, in-person
measurement was not possible when considering the range of territories participants
responded from (including users from the Europe, North America, Asia, and Africa.
Additionally, some of the studies conducted took place during the Covid-19 social
lockdowns of 2020-2021 which restricted face-to-face contact across most university

institutions. (Study three, Study four, and Study five).

3.4.2 Demographics

Across all studies, participants completed a demographics scale, which collected general
gamer characteristics, such as their country of domicile, age, gender, their favourite video

games, and their years of gaming experience.

3.4.3 Design feature preference vignettes

In Study one, participants were asked to rate how representative a collection of design
feature vignettes were of a given design features’ primary function. In all subsequent
studies, participants were asked to provide preference ratings in response to the

“representative” collection of design feature vignettes (formalised later as the DFPS).

3.4.4 Individual differences

Scales which measured individual differences were also administered, with user
motivation and user personality measures administered in Study two, and a Gamefulness
measure administered in Study three. Given the online, cross-sectional approach, the use
of surveys was appropriate in measuring these variables of interest. In addition to cost-
effectiveness and limitations associated with in-person participant measures, the
psychometric properties of measuring individual differences using a research scale is

supported by extensive literature (McCrae & Mottus, 2019).

3.4.5 Engagement metrics
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For Study one, Study two, and Study three, user engagement was measured as part of the
general gamer demographics survey, with participants asked to specify how often, and
for how long they play video games on average. In Study four, user engagement was
measured using a measure of task-performance, which was calculated by measuring how
long the participant spent playing a series of online browser games (accessed via a web
browser). In Study five, user engagement was measured via an in-game behavioural
metrics scale that had been adapted to measure game-specific activity for League of

Legends players.

3.5 Sample selection

Across all studies, participants were eligible to participate on the basis that they were at
least 18 years of age, and that they consider themselves video games. As all participants
would be asked to report their design feature preference, a degree of familiarity with
gamer terms was required, as well some foundational gaming experience, so that design
features they were to provide preference ratings for could be visualised and
contextualised. Using the online survey design, all participants across all studies were
recruited from gaming oriented Reddits. Additionally, in the first four studies, as part of
the participation incentive, participants were entered into a free game giveaway, wherein
the successful winner would be awarded a game of their choice, limited to $77 or £55 and
purchasable only from a reputable online seller (such as STEAM, Origin, or the XBOX

marketplace).

3.6 Analysis techniques

Data analysis techniques were provisionally determined by the type and extent of data
collected, as well as the overarching study objectives. All analyses were statistical in

nature.

3.6.1 Study one (ANOVA)

The aim of Study one was to identify which of three vignette variants was most
representative of a given design features’ primary function. As there were 37 design
features for which there existed a separate three vignette variants, a total of 111 vignette

ratings of representativeness were collected. To determine which of these variants were
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most representative, a series of repeated measures ANOVAs were performed, which
would determine whether there existed significant differences in representativeness
between the three variants across each of the 37 comparisons. Post-hoc pairwise
comparisons were then conducted to determine where these significant differences in
representativeness had occurred, thereby highlighting which were vignette variants

were most representative.

3.6.2 Study two (Exploratory Factor Analysis and Multiple Regression)

To fulfil the aims of Study two, two different statistical techniques were used. For the aim
of furthering the model development of the design feature preference vignettes, an EFA
was conducted which is a statistical technique used to reduce a high number of variables
into a fewer number of factors (Hashmi et al., 2020). For the aim of identifying how design
feature preference was associated with the individual differences of user motivation and
user personality, a series of multiple regressions were conducted. These multiple
regressions were first conducted between user engagement and design feature
preference (in the form of the nine-factor model generated by the EFA), to first identify
which design feature dimensions, for which preference varied, was associated with
significant differences in overall user engagement. Thereafter, multiple regressions were
conducted between user motivation and design feature preference, as well as between
user personality and design feature preference. The aim of a multiple regression is to
determine to what extent changes in a dependent variable can be attributed to changes
in the independent variable. In the context of Study two, this statistical technique would
identify how variance in user motivation and user personality would result in variance in
design feature preference, thereby revealing which design features a user is likely to

prefer based on their motivations and personality.

3.6.3 Study three (Confirmatory Factor Analysis and Multiple Regression)

To fulfil the aims of Study three, there again were two different statistical techniques
used. For the aim of further developing the DFPS, a CFA was conducted, which is a
statistical technique that verifies the factor structure of a set of variables (Brown &
Moore, 2012). The EFA factor structure generated in Study two was therefore subject to
a CFA. The suitability of performing a CFA in Study three is justified by four points. First,

a CFA less suited at the early scale development stage, as it does not indicate how well
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individual items (i.e., design feature vignettes) load onto each factor (Kelloway, 1995).
Generally, the use of CFA in an exploratory capacity is inappropriate (Brown, 2003).
Second, CFA is most suited for a new sample that was not used to generate the factor
structure it seeks to verify (Fokkema & Greiff, 2017; Willmer et al., 2019). Third, a CFA is
suitable to conduct on a sample of at least n > 200, which was far exceed in Study three (a
sample size of 1111 participants). Fourth, the existing model generated in Study two
scored above .3 for all design features, indicating that all variables possessed sufficient

common variation to retain in the factor solution (Hégberg et al., 2019).

For the aim of identifying how design feature preference was associated with the
individual differences of Gamefulness, a series of multiple regressions were conducted
between Gamefulness and the new DFPS model, verified by the CFA. In the context of
Study three, this statistical technique would identify how variance in Gamefulness would
result in variance in design feature preference, thereby revealing which design features

a user is likely to prefer based on their Gamefulness value.

3.6.4 Study four (Multiple Regression)

The aim of Study four was to validate the relationship between design feature preference
and user engagement, found in Study two. Whereas this initial relationship was
determined when user engagement was operationalised as how long and how often they
play on average, Study four was to operationalise user engagement in the form of task-
performance. Participants were asked to play a series of online browser games, during
which the time they spent playing would be measured. The time they had spent playing
(i.e., engagement) would then be compared with their design feature preference ratings

and compared with the previous relationships identified in Study two.

To determine whether the relationship between design feature preference and user
engagement would persist when using task-performance measures, a series of multiple
regressions were conducted between design feature preference and user engagement. In
the context of Study four, this statistical technique would identify how variance in design
feature preference would result in variance in user engagement, thereby revealing which

design features, if preferred, will likely increase, or decrease user engagement.
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3.6.5 Study five (Pearson Correlation)

The aim of Study five was to further validate the relationship between design feature
preference and user engagement. The original relationship between design feature
preference and user engagement was identified first in Study two, when user engagement
was operationalised as for how long and how often a user plays on average. In Study four,
user engagement was operationalised in the form of task-performance (Study four). In
Study five however, the relationship between design feature preference and user
engagement, would see user engagement operationalised as in-game behavioural
metrics, which were argued as being a more objective and natural representation of

player activity.

To determine whether the relationship between design feature preference and user
engagement would persist when using in-game behavioural metrics, A series of Pearson'’s
correlation tests were conducted between design feature preference and user responses
to the in-game behavioural metric scale, to identify how design feature preference would
relate to variances in over user engagement (operationalised as in-game behavioural
metrics). The aim of a Pearson’s correlation test is to determine whether there exists a
linear correlation between two variables, such as whether a change in the first variable
will result in a change in the second variable in the same direction (Bishara & Hittner,
2012). In the context of Study two, this statistical technique would identify whether
increases in design feature preference would be associated with increases with the in-
game behavioural metrics, thereby revealing whether the preference a user reported for
a given design feature would be evident in their interaction with the in-game metrics of
the same nature. For instance, the level of preference for a Points design feature, and the

number of in-game points a user had earned.
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4. Study One

4.1 Abstract

Adaptive Gamification builds on the notion that a one-size-fits-all approach to
Gamification design is ineffective, given that users differ in their needs. Understanding
individual differences in user needs requires an understanding of what design features
are preferred by users. However, existing methods which seek to gauge user design
feature preference are limited, specifically in how effectively they isolate a design feature,
the terminological consistency of how the design feature is discussed, the specific detail
on how a design feature takes form or is presented, the level of contextual suitability of
the design feature, and the overall number of design features used in existing research.
Study one sought to improve on these limitations by developing the DFPS. Following
consultation of existing Gamification literature, a total of 37 design features were
operationalised using vignettes. Each design feature was represented by three vignettes,
all of which differed in syntactic structure and design feature context. Using an online
cross-sectional design, a total of 311 players were asked to rate how representative each
vignette variant was of the design feature it depicted. Using multiple t-tests to compare
mean ratings of representativeness, results indicated that vignettes which were worded
in the possessive form and included more design feature context achieved a significantly
higher rating of representativeness than those worded in a non-possessive form and did
not include design feature context. The application of the DFPS in future research is
discussed, such as how it enables researchers to examine how variance in individual

differences may influence or predict variances in design feature preference.
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4.2 Introduction

Though there are several beneficial outcomes of Gamification, such as increased
engagement within a gamified tasks or non-game contexts (Muntean, 2011), there are
also instances wherein Gamification does not work (Hakulinen et al., 2013). According to
Lopez and Turner (2019), a majority of cases where Gamification does not produce
desired outcomes are a product of using a one-size-fits-all approach, which builds on the
presupposition that the target sample of Gamification can be treated as a homogenous
group that will respond alike when interacting with design features (Klock et al., 2015;

Jiaetal.,, 2016).

In contrast to this approach, a growing interest in Gamification research, referred to
“Adaptive Gamification” has focused on the role of individual differences in determining
the success of Gamification, recognising that any target sample of Gamification is likely to
comprise of users that demonstrate variances in their preference to design feature. On
this basis, the Adaptive Gamification paradigm builds on the notion that increased
preference would correspond to an increase in overall user engagement with a gamified
task and non-game context. For example, Codish and Ravid (2014) report that a Badge
design feature increased user-perceived playfulness to a greater extent for highly

agreeable personality types in comparison to low agreeable personality types.

To understand precisely how the design of Gamification could be tailored to maximise
user engagement (by “targeting” relative individual differences), design features must
first be operationalised to provide researchers a necessary point of reference. Primarily,
this prerequisite would provide researchers with a start point (individual difference) and
end point (preference for design feature), between which any relationship could be
identified, scrutinised, and tested. For example, if research was interested in whether
Gamification can be adaptively designed for users who score higher in trait
conscientiousness, a personality scale that measures levels of trait conscientiousness
would be the start point, while the end point would be the user’s preference for a design
feature. At present, there exists many examples of operationalised start points, with
several scales that measure a broad-spectrum of individual differences, such as
personality (Ashton & Lee, 2004), motivation (Kahn et al., 2015), and Gamefulness
(Hogberg et al., 2019). However, there are no existing operationalised measures that

provide researchers with the (design feature) end point.
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In the context of Adaptive Gamification, the absence of an operationalised measure for
design features not only stunts further assessment of how individual differences can
inform Gamification design but may also explain why the paradigm of Adaptive
Gamification has only recently emerged (Bockle et al., 2017). A range of operational and
conceptual barriers to operationalisation can partly explain why measures do not
currently exist. Namely, these are issues concerning design feature isolation,

terminological consistency, research specificity, contextual suitability, and limited scope.

4.2.1 Design feature isolation

Design features are often presented in complex combinations and are rarely isolated. For
example, when presented to a user, a Leaderboard design feature, which serves the
function to situate a user’s progress against the progress of other users, is often presented
together with a Points design feature and Rank design feature, both of which provide
indicators of the wuser’s progress (and comprises the information within the
Leaderboard). In the context of Adaptive Gamification, if researchers aim to identify the
extent of preference a user may possess toward a given design feature, then the first
challenge is to adequately isolate the given design feature from the accompaniment of
other design features. In doing so, researchers would be provided with a clear (and
distinguishable) end point against which user preference and the predictive value of an
individual difference, can be assessed. Failure to isolate a design feature within research
could reduce the validity of any insight that may be derived from analyses which aim to
identify how individual differences can influence user preference. In a research capacity,
if an individual difference was found to influence a user’s preference of a Leaderboard
design feature, but the Leaderboard was presented with the Points and Rank design
features as well, then it raises the question of how to determine which design feature (out
of three) the user is reporting their preference for. Indirectly, a lack of clarity would also
undermine the predictive value of any individual difference, given that it would be
unclear which of the three design features (in this example) the influence of an individual

difference relates to.
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4.2.2 Terminological inconsistency

As aresearch area, Gamification is a point of convergence for several different disciplines,
including Game studies, Psychology, Business and Economics, Human Computer
Interaction, and Education (Deterding etal., 2011). One outcome of this are the numerous
differences in classifications, definitions, and conceptual understandings that lead to
inconsistent terminology and nomenclature. One case in point is the overlapping and
interchangeable use of terms such Game Design Elements, Motivational affordances, and
Game Mechanics. For example, the Points design feature is reported as a game design
element (Barata et al., 2017), a motivational affordance (Hamari et al., 2014) and a game
mechanic (Codish & Ravid, 2014; Hsu, 2017; Orji et al,, 2014) respectively. Similarly, the
way in which design features are conceptualised also vary, with some researchers
focusing on a features’ rudimentary function, or a features’ intended purpose when
implemented into a non-game context. For instance, Sailer et al. (2017) describe Points
as being an important provider of feedback (rudimentary function), whereas Orji et al.

(2014) define the Points feature as a measurement of success for in-game actions.

These inconsistencies reduce how prescriptive some research findings are. For instance,
in the previous example, the conceptualisation of a Points design feature as a provider of
feedback could create the potential for researchers to interpret any derivable
prescription as being related to the function of serving feedback, as opposed to the Points
design feature per se (the numerical representation of progress/performance). As there
are alternatives design features which also provide feedback, such as a Progress Bar, the
exclusiveness of any finding being related to the Points design feature could be called into
question, as one could make the case that the function of feedback is of greater interest

or importance.

4.2.3 Specificity

Issues of research prescriptiveness might also be considered in view of the absence of
specificity, which can be defined as the degree of detail provided by researchers on design
features used in research. Some of the more broadly defined design features for example,
such as rewards (Jia et al., 2016), gifting, easter eggs, quests, customisation (Marczewski,
2015), personalisation, creativity tools, and social status (Tondello et al.,, 2017) lack

important detail when reported, despite the varying way in which these features could
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manifest in a non-game context. For example, the reward a user may receive in a health
context could be a virtual trophy (Kukkonen & Harjumaa, 2009) or score stars (Reynolds
et al,, 2013), but in an occupational context a reward could be something redeemable in
real life (Levy & Glimcher, 2012), such as cafeteria coupons. Moreover, in absence of
detail, it is unclear whether a design feature is implemented singularly, or if a design
feature comprises of more than one design feature. For example, the Creativity tools
design feature is not a single design feature, rather a term used to describe a selection of

singular design features, such as editing, designing, customising, and so forth.

4.2.4 Contextual suitability

More focused instances of issues relating to a lack of specificity within Gamification
literature concerns the often-insufficient level of detail provided by researchers on the
contextual suitability of a given design feature. Though existing use cases of Gamification
predominantly use electronic applications or technologies (Johnson etal., 2016), very few
distinctions are made between which design features are more effectively implemented
in digital contexts, such as in a mobile application, or non-digital contexts such as a
classroom or gymnasium. By design, some design features could be easier to implement
in different contexts. For instance, the Leaderboard, Points, and Badge design features
are easily implemented in non-digital contexts, whereas more complex design features
such as Anarchic Gameplay (a user being free to do whatever they want within the game

space) (Tondello et al., 2017) are likely to be much more difficult to implement.

4.2.5 Limited scope

While not a barrier to operationalisation, a broader outcome of these issues is a reduced
degree of diversity in the design features that are used within Gamification research.
According to Nacke and Deterding (2017), most Gamification research focuses on the
utility of three main design features; Points, Badges and Leaderboards. The
implementation of these design features is relatively easier than the implementation of
more complex design features, potentially explaining their more frequent use. For
example, Sailer et al. (2017) argue that these design features are directly visible to
players, which could provide a more observable end point against which any changes in
user behaviour (following interaction) can be attributed to. The greater use case for these

design features might also be explained by the ease of experimental manipulation they
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offer (Sailer et al., 2017) and a more generalisable level of implementation to both digital
and non-digital contexts. In comparison, more complex design features, such as
Behavioural Momentum (the relative gradual increase of difficulty based on the users
performance level) and Item Degradation (the planned expiration of an acquired and
usable item) are likely to be less generalisable to digital/non-digital contexts. As such, the
scope of design feature research and the subsequent applicability of Gamification
research is limited, given that a larger portion of design features are yet to be used or

examined in relation to user preference (and individual differences).

A case can also be made that Gamification research must evolve and diversify the number
of design features researched if it is to remain a potentially effective intervention
considering the increasing scale and presence of digital technology. According to
Hogberget al. (2019), the existing and next generation of technology users are likely to be
more familiar with video game design features. Referred to as digital natives (Granic et
al., 2014; Prensky 2012; Vesa et al., 2017), these users could potentially be less effected
by Gamification due to increased desensitisation and a reduction in novelty effects, as
research has demonstrated low familiarity with features or schemata of a game can have
a significant effect on user engagement (Li et al., 2014). As such, the diversification of
design features used within research could provide a solution to the potential problem of

increased user familiarity and meet the evolving characteristics of a given user base.

4.3 Rationale

The prospects of Gamification are well reported, with the existing body of literature
suggesting it is an effective way to increase productivity and performance across a variety
of contexts. Despite these positive findings, however, several ineffective iterations of
Gamification are often reported which are understood primarily as a product of a reliance
on a one-size-fits-all approach, a model that presupposes all users will uniformly respond
to the Gamification of a non-game context (Lopez & Tucker, 2019). The existing reliance
on the one-size-fits-all approach can be explained when considering the operational and
conceptual obstacles that researchers face. Recognising this limitation, the growing area
of Adaptive Gamification offers an alternative paradigm that reorients research emphasis
to the role of user preference in determining user engagement, as well as the

psychological antecedents that could influence user preference. To research these
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aspects of Adaptive Gamification, researchers would first need to be equipped with a
methodology that is designed to measure user preference for design features and also
addresses broader issues of design feature isolation, terminological consistency,

specificity, and overall design feature scope.

4.4 Research aim

The aim of the present study was to develop an operationalised instrument that could
measure user preference for design features, which would later serve as a point of
reference against which the influence of individual differences on preference could be
assessed. Considering the role of design feature isolation and the broader literature
issues with terminological inconsistency and specificity, the developed instrument would

also need to possess high content validity and representativeness.

4.5 Methods

4.5.1 Operationalisation strategy: design feature vignettes

An effective way to operationalise design features for research is via the medium of
vignettes, with which the function of a given design feature could be textually presented.
Defined as “stimuli that selectively portray elements of reality to which participants
respond” (Given, 2008), vignettes provide researchers with a high degree of experimental
control and allow for easy design, distribution, and editing. In the context of Adaptive
Gamification, operationalised design features in the form of vignettes could be presented

to participants, in response to which participants could report their preference.

A benefit of vignettes is that they are relatively easy to interact with (Knauper et al,,
1997), which is particularly useful in the context of understanding the relationship
between individual differences and user design feature preference. To illustrate, research
which focuses on individual differences, such as personality or motivation, often employ
lengthy surveys which aim to capture a broad personality or motivational profile of the
participant. The psychometric disadvantage of this is the duration taken to complete the
survey, as well as the cognitive tax required to contemplate and reflect in response to the
questions asked. Together, these issues may impair the quality of data collected (Bogen,

1996; Galesic & Bosnjak, 2009). If in the context of Adaptive Gamification research,
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vignettes were to accompany measures of individual differences, it could be argued that

due to their simplicity, any further cognitive load on the participant could be lessened.

Vignettes are also a cost-effective solution to isolating design features, which is a key
consideration already discussed. To isolate a design feature via the medium of a vignette,
aresearcher would only need to adjust the textual content presented. The use of vignettes
are also likely to assist in increasing the scope of design features used within research,
given the high level of experimental manipulation provided and low resource
requirements. By comparison, other potential methods of isolating design features could
be more resource intensive or provide less experimental control. For instance, whereas
vignettes present a design feature textually, an alternative approach could be visual
presentation, such as in an interactive game (where a participant can directly interact
with a given design feature) or in a viewable video clip (where a participant can view the
design feature being interacted with). In the case of an interactive game, it is likely that
researchers would need to have a purpose-built game that would enable participants to
interact with isolated design features. The production of a small mobile game requires a
development team, testing, software licensing, and significant finance in place (up to
$150,000) (Starloop Studios, 2022). These costs are also likely to continuously increase
in tandem with changing research needs, such as the design feature being presented or

any development issues.

Similarly, in the case of a viewable video clip, researchers may encounter issues in design
feature isolation and experimental control. To illustrate, if a video clip from an existing
game was to demonstrate the function of a Progress Bar, it might be difficult to isolate
that design feature from the other design features or user activity that might also be
presented in the video clip. For example, a video clip demonstrating the Progress Bar
being filled as a user completes in-game tasks will present not only the Progress Bar, but
also the in-game tasks being completed. If such in-game tasks comprised of other design
features, then researchers would be presenting more than one design feature, thus failing

to achieve design feature isolation.

Being limited to conveying information textually, a key consideration in operationalising
design features via vignettes would be to also focus on describing the function each
design feature serves, which could ensure terminological consistency and specificity. In

existing literature, researchers often omit the details of what function a design feature
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serves, which prevents a more nuanced understanding of why preference is likely to vary
between users, given that detail which may explain this variance is not provided. For
example, the design feature of “Creativity Tools” (Tondello et al., 2017) could refer to the
function of being able to customise character appearance, or alternatively to customise a
profile record. While both do come under the broader term of a creativity tool,
understanding whether one form is more likely to be preferred than the other is difficult

to establish if such differences are not defined.

4.5.2 Development of design feature vignettes

During development of the design feature vignettes, there were three primary elements
that were considered. The first, was to consider the readability of each vignette; the
second was to maximise the number of design features operationalised; and the third was
to ensure that the wording of each vignette focused on the function each design feature

served.

4.5.2.1 Readability

To ensure that readers would not face difficulty in reading and understanding the
description of a given design feature, each vignette was considered for its level of
readability. For instance, all vignettes were to be limited to 17 words, which followed a
similar protocol employed by Clifford et al. (2015) who developed a standardised set of
vignettes relating to situational morality. Limiting the number of words would likely
reduce the number of characters each vignette comprised of, thereby increasing
readability. Support for this approach comes from the Flesch Reading-Ease indices
(Flesch, 1979) and the Flesch-Kincaid Grade level tests (Kincaid et al., 1975), which are
tests that assign a readability score to a text depending on the number of characters and

words used.

A higher score on the reading-ease test would suggest easier material, while lower scores
suggest more difficult material. Inversely, a higher score on the grade level test would
suggest a material is more difficult to read, whereas a lower score would suggest a
material to be easier to read. The formula (Figure 4) calculates a score for each test by
comparing the total number of words, sentences, and syllables with existing averages. For
example, sentences with more words are more likely to receive a lower readability score,

or inversely a higher-grade level. To illustrate, research has examined the readability of
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newspapers based on topic, with findings suggesting areas such as Sports, Weather, and
Fashion tend to score higher in indices of readability in comparison to more technical

areas such as Business, Science, and Politics (Flaounus et al., 2012).

Figure 4 - Flesch reading ease and grade level formula
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4.5.2.2 Number of design features operationalised

The second consideration was to increase the number of design features used within
Gamification research, which builds on the previous discussions of limited scope. A total
of 37 design features were identified as being suitable for operationalisation after
consulting existing literature (Arnab et al., 2015; da Rocha Seixa et al., 2016; Hamari &
Lehdonvirta, 2010; Lameras, 2017; Marczewski, 2015; Nacke, 2018; Orji et al., 2018;
Rocha et al.,, 2008; Sailer et al.,, 2017; Tondello et al.,, 2017; Werbach & Hunter, 2012) and
reflecting on the researcher’s gaming experience and knowledge (Table 2). The criteria
for inclusion were whether the function of each design feature could be isolated from the
function of other design features, the design feature could be conveyed via text and did
not require any visual supplement, and if the design feature could serve an
implementable function in both digital and non-digital contexts. The design features
which did not meet these criteria were excluded. For instance, if the design feature could
not be isolated, then the research objective of understanding how preference for a given

design feature is associated with variance in user engagement, would not be achievable.
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Moreover, the research objective of attributing the variance in design feature preference
to variances in individual differences would also not be achievable, given that any
associations between preference and individual difference could not be attributed to a

single design feature, as discussed in section 4.2.1.

Additionally, if design features which do not possess an implementable function were to
be included in the model, then it would be difficult to attribute variance in user
engagement following interaction to the given design feature. For instance, Arnab et al.
(2015) lists several design features which do not possess an implementable function, and
instead describe the subsequent user experience a user encounters following interaction.
Some examples can be found in Table 3. As these design features do not possess
implementable functions, it is unclear how any associations observed in research
between design feature preference and user engagement can be replicated, given the
“loose” definitions of the design features provided. An additional example can be found
in research conducted by Hall et al. (2013), who propose Social Interaction as a design
feature, which we argue is not an implementable design feature, but instead an
experience that is curated following the implementation of different socially facilitative
design features, such as, for example, a voice chat design feature, or a chat box design

feature.

Table 2

List of design features found in literature which met the inclusion criteria

Design feature Function Literature
pPVP The element of playing against other real-life players
Leaderboard (Competition) Situating player progress amid the progress of other players Sailer etal. (2017)

Necessary presence of other characters when completing task (for
Complementarity example to complete the objective the abilities of two players must be Rocha et al. (2008)
combined).

Non-exclusive goals that can be accomplished more efficiently with

Shared Goal Rocha etal. (2008)
other players
Transactions with other players in which advantages can be
Trade gained/shared (for example trading a rare item for a large sum of
money)
Text Chat Communicating through a text channel

Voice Chat Communicating through a voice channel



USER-ADAPTED GAMIFICATION

Emotes

Trophy

Badges

Medals

Tokens

Items

Depletion

Restriction

Demotion

Points

Progress Bar

Leaderboard (Feedback)

Walkthrough

Tips / Hints

Notification / Prompts

Cut Scenes

Storyline

Currency

Item Degradation

Dashboard

Communicating through avatar behaviour with the use of emotes (for
example an avatar jumping for joy)

Evidence of merit/achievement and indication of competency

Evidence of merit/achievement and indication of competency

Evidence of merit/achievement and indication of competency

Evidence of merit/achievement and indication of competency

Functional objects that can be utilised to enhance skill level

Sanction received following failure of some sort that reduces current
inventory

Sanction received following failure of some sort that restricts access to
game features/game area

Sanction received following failure of some sort that demotes status

Numerical based indication of what the player has accrued

Visual indication of what work is remaining before a milestone is
reached/task is completed

Situating player progress amid the progress of other players

Step by step guide on any matter that will help progress through the
game (for example how to perform tasks, or the rules of the game)

Less instructional than a walkthrough, but still provides advantageous
small pieces of information that can assist with the task at hand

Reminder or notification of changes

Video sequences that convey story progression

Context within which the game or characters are situated in

Accumulated spendable income

The planned expiration of items possessed or purchased

Platform where game history can be accessed (e.g., resources, points,
achievements etc)

41

Arnab etal. (2015)

Sailer et al. (2017)

da Rocha Seixas et al.
(2016)

Sailer etal. (2017)

da Rocha Seixas et al.
(2016)

Sailer etal., (2017)

Sailer etal., (2017)

Arnab etal. (2015)

Lameras (2017)

Arnab etal. (2015)
Arnab etal. (2015);
Sailer etal. (2017)
Arnab etal, (2015);
da Rocha Seixas et al.
(2016);
Hamari &

Lehdonvirta (2010)

Lameras (2017)
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Behavioural Momentum

Levels

Barriers

Game objectives

Game goals

Design / Editing /
Customisation

Decision Making

The game gradually increasing in difficulty

Sections or parts of the game that is only accessible once a previous
level is completed

Exclusion from accessing aspects/areas of the game

The end aim to complete when playing (for example in an FPS, the
game objective may be to eliminate all players)

The smaller tasks and achievements to be fulfilled during play that will
facilitate the game objective being completed

Opportunity to design, edit or customise aspects of the game

Power to make decisions that affect the course of the game/story
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Arnab etal. (2015)

Arnab etal. (2015);
da Rocha Seixas et al.
(2016); Lameras
(2017)

Arnab etal. (2015)

Avatar A virtual model/sprite/signature representation of the gamer Sailer etal. (2017)
Profile Opportunity to convey aspects of oneself to other players
Rank / Status The assignment of a rank/status to convey the players level of skill da Rocha Seixas et al.
and experience (2016)
Table 3
Examples of design feature exclusions
Design feature Reason for exclusion Literature

Fun

Challenge

Urgent Optimism

Strategy / Planning

Protégé effect

Pareto optimal

Mini-games

This is a term to characterise a user experience. It is not a design feature
that can be implemented, rather it is an outcome of interacting with
design features.

This is a term used to characterise parts of the user experience. It is not
a design feature that can be implemented, rather it is an outcome of
interacting with design features.

This is a term used to describe the user's emotional or motivational state

when playing. It is not a design feature but could be cultivated following
interaction with design features.

This is a term which refers to how a user will respond to in-game
challenges. It is not a design feature, but might be supported by the use
of other design features.

This is a term which refers to a method of knowledge acquisition. It is
not a design feature but could be facilitated with the use of other design
features.

This is a term which refers to the distribution of wealth (or in-game
wealth). It is not a Design feature, rather it refers more to a conceptual
rule.

This is a term which described segments of a game that derive from the
main game (a game within a game). It is not a design feature but could
be set up with the use of other design features.

Arnab etal, (2015)

Arnab etal, (2015)

Arnab etal, (2015)

Arnab etal,, (2015)

Arnab etal, (2015)

Arnab etal,, (2015)

Arnab etal,, (2015)
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Realism This is a term which describes a genre. It is not a design feature. Arnab etal, (2015)

This is a term used to describe the potential for something to be rapidly
Virality shared and circulated over the internet (i.e., something to go viral). It is Arnab etal, (2015)
not a design feature.

This is a term used to describe the dissemination of information. It is not
Cascading information a design feature but could be supported with the use of other design Arnab etal, (2015)
features.

This is a term which describes the voluntary adoption of in-game
Role Play character personas. It is not a design feature, rather a way in which a Arnab etal, (2015)
user chooses to interact with and immerse in the game.

This is a term which describes the sense of control a user feels when
Ownership playing the game. It is not a design feature, but it can be facilitated by Arnab etal, (2015)
other design features.

4.5.2.3 Wording focus

The third consideration was to ensure that each vignette was worded to describe the
function the design feature served. Given the subjectivity in determining the most
effective functional description of a given design feature, part of the design process
entailed the creation of vignette variants. This procedure followed similar protocols to
those found in psychometric literature, such as creating a larger pool of items from which
a smaller selection is drawn (Spada & Caselli, 2015). Three variants were created for each
design feature (Appendix A) each differing by syntactic structure (Table 4). The first
variant exclusively described the function of the design feature. The second and third
variants included more context than the first to encourage participants to visualise
themselves interacting with the design feature in its native environment. The difference
between the second and third variants focused on changes in the possessive, which has
shown to improve memory recall in related research (Shi et al., 2011).

Table 4

Differences in vignette syntactic structure

Example design Function Variant 1 Variant 2 Variant 3
feature (context excluded) (context included) (context included)

The scenario in which

Sanction received A . Having to receive a Being demoted and
) . a sanction is received . . ;
. following failure of - . sanction following a having your rank
Demotion following a failure - the . h e
some sort that : failure - the sanction reduced after failing in
sanction demotes
demotes status demotes status or rank some way

status or rank
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4.5.3 Research question

Design feature vignettes aim to describe the function a design feature serves, and in
response, participants are expected to report their level of preference. As part of the
validation process for this measure, three variants of vignette wording were created, each
differing in design and expected effectiveness at capturing user preference. Therefore,
the research question of the present study was to determine which of the three variants
were rated as most representative by participants in describing the functions of design

features.

4.5.4 Hypothesis

It was expected that there would be statistically significant differences in ratings of
representativeness between all design feature vignette variants. It was also expected that
variants which included context and were worded in a possessive for (variant 2 and 3)
would score higher in ratings of representativeness than the variant which did not

include design feature context (variant 1).

4.5.5 Design

The present study employed a within-subjects online survey methodology to determine
which of three vignette variants were most representative of the function a given design
feature serves. The functions of 37 design features were individually described across
three vignette variants. Each variant was presented to participants, who in response
provided a rating of representativeness using a visual analogue scale (0-100). The
independent variable was the vignette variant, and the dependant variable was the level

of perceived representativeness, measured by a visual analogue scale.

4.5.6 Participants

Players were recruited from the PC MasterRace Reddit, which is an online gamer
community that revolves around discussion of PC gaming and comprises of 4.8 million
subscribers. A total of 311 users participated. 86% of participants were male, 12% were
female, and 2% chose not to identify. Ages ranged from 18 to 51 (Mean age = 30.82 years;
SD = 5.91). 45% of participants were employed, 35% were students, 14% were actively

seeking employment, and 1% were unemployed. Of the total sample, 50% were from
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North America, 28% from Europe, 11% from Asia, and the remaining from South

America, Oceania, or Africa.

4.5.6.1 Eligibility criteria

Participants were only eligible to participate if they met two main criteria. The first, was
that participants must have regularly played video games for at least two hours per week,
which in previous gaming research has been regarded as the minimum time spent playing
to qualify as being a gamer (Kolo & Braun, 2004). It was expected that players possess
the prerequisite experience to understand the functional representation of Design
features, therefore ratings of representativeness would be more reliable than those given
by non-players. The second criteria were for participants to have been aged 18 years or
older. As the study exclusively employed online methodologies, there was no way for
researchers to obtain parental consent for underage participants, therefore only those of

the legal age to consent were able to participate.

4.5.6.2 Participation incentive

All participants were automatically enrolled into a free game giveaway, wherein the
successful winner would be awarded a game of their choice, limited to $77 or £55 and
purchasable only from a reputable online seller (such as STEAM, Origin, or the XBOX

marketplace).

4.5.7 Materials

4.5.7.1 Design feature Vignettes

The function of 37 design features were described across 3 types of vignette variant (see
Appendix A), totalling an overall number of 111 vignettes (Arnab et al., 2015; da Rocha
Seixa etal., 2016; Hamari & Lehdonvirta, 2010; Lameras, 2017; Marczewski, 2015; Nacke,
2018; Orjietal.,, 2018; Rochaetal., 2008; Sailer etal., 2017; Tondello et al., 2017; Werbach
& Hunter, 2012). For each of the 37 design features, three vignette variants were created.
Variant 1 was worded with no design feature context, while variants 2 and 3 were worded
with design feature context. Each variant was limited to 17 words and together all
vignette variants achieved a mean reading-ease score of 48.44 and grade level score of

9.68, suggesting that the vignette material could be easily understood by 13-14-year-
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olds, and best understood by college graduates. All variants also achieved an alpha of (a

=.977) suggesting high internal consistency.

4.5.7.2 Visual Analogue scale

Along with the presentation of Design feature vignettes, participants were also presented
with a visual analogue scale, which would be used to record perceptions of
representativeness. Participants were asked “How representative are the vignettes of a
[insert design feature name]” and asked to provide a preference rating to each of the
vignette variants for the design feature being assessed. Representativeness was
measured as a ratio variable from 1-100, as a true zero would suggest no

representativeness, while higher scores would indicate greater representativeness.

4.5.7.3 Demographics

Participants were asked to submit standard demographic data, such as age, ethnicity,
gender, education status, country of domicile, employment status and marital status. In
addition, general gaming related demographics were also be collected, such as favourite
game title, favourite game genre to play, and for how long they have played video games

(in years).

4.5.8 Procedure

Participants accessed the survey via a URL link provided in the recruitment
advertisement, after which they were presented with the study information sheet. After
providing consent and completing the demographics sheet, participants were required to
complete a trial task which introduced them to the format of the design feature rating
task. In the trial task, participants were asked to rate the representativeness of a vignette
which described a rabbit using a visual analogue scale (see Appendix B). Once completed,
the participants were presented with 37 sets of design feature vignette variants in
succession, in response to which ratings of representativeness were provided by an

accompanying visual analogue scale. Once complete, participants were debriefed.
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4.5.9 Ethics approval

Ethical approval was granted by Birmingham City University’s research ethics committee

under the Ethical Approval Code: 073.18.
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4.6 Results

A series of 37 one-way repeated measures ANOVAS were conducted across 37 vignette
variant sets to determine whether there was a statistically significant difference in ratings
of representativeness between variants that were worded with or without context.
Across all 37 repeated measures ANOVAs, there were no outliers in the data as assessed
by inspection of boxplots, and the data was normally distributed as assessed by
inspection of Q-Q plots. Descriptive statistics showing ratings of representativeness for
each design feature vignette variant, as well as indications of normality (Skewness and
Kurtosis), and the number of participants who’d provided responses is outlined in Table
5.

Table 5

Distribution statistics and mean ratings of representativeness across vignette variants

Mean (representativeness)

Vignette Design
set feature
Variant 1 Variant 2 Variant 3
Mean SD S(l;(gv l((sug)t Mean SD S(l;‘;‘;' l((su';‘)t Mean SD S(l;(;v l((sul;-]t n

1 PVP 76.93 21.19 (-((,)ff) (géé) 81.09*  20.68 (_01.'1346) (é:gg) 68.99 26.93 ['(?_'173) ['(()’_';82) 311
2 (Lciigggzi‘z?;:] 7114 2446 (317 f) ('3'2187) 8136* 181 ('gﬁ) (gég) 8885 144 ['01“162) [3%) 311
3 Complementarity 7239 2426 ('(()"'17:) ('8'225) 74.67 2533 ('&'f:) (8;3) 75.39*%  26.29 ['01_'11% [g:gg) 311
4 Shared Goal 69.97 24.98 ('3'17‘% ('3'20:) 81.80*  20.02 ('g.'ff) (g:gg) 78.09 22.59 [01132) [éigg) 311
5 Trade 80.28 21.63 (-(}.ﬁ) ((1):2;) 83.17*  19.69 ('()1:1646) (g:gg) 79.98 22.29 ['01_'132) [(1):32) 311
6 Text Chat 85.83 17.6 ('g_'ff) (gég) 88.00*  14.98 ('g.'ff) (g:gg) 66.27 25.86 ['8‘153) ['8‘2580) 311
7 Voice Chat 84.89 18.91 ('(}"ff) (gigé) 85.71%  17.27 ('&ff) (g:gg) 77.41 23.74 ['01_'125) [g:gg) 311
8 Emotes 71.32 25.03 (.3_18;3) (g:gg) 75.04 23.56 {(}.'11:) (g:gg) 76.36* 2595 [01123) [8122) 311
9 Trophy 77.44*% 2283 ('Ol"lli) (g;g) 7417  23.58 (-01.'11:) (8:3;) 7648 2432 ('01_'125) ((1):(2);) 311
10 Badges 77.14%  22.64 ('(}_'11:) (g:zg) 74.97 23.57 ('01_'112) (8:23) 75.56 25.17 [3113) [g:g’g) 311
11 Medals 76.15%  23.89 ('Ol"llf) (g;g) 755 2268 (-Ol.lllz?) (82;) 7502 2455 ['01_'12;) [g:gg) 311
12 Tokens 72.99 23.79 ('(()’_'f‘f) ('(()’_f;) 69.49 25.61 ('g'ff) ('8'215) 77.13* 2688 [313:) [g:;g) 311
13 Items 6135 3063 07 -083 60.5 3107 996 094 oy 86¢ 2033 108 0.01 311

(0.14)  (0.28) (0.14)  (0.28) (0.14)  (0.28)
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Depletion

Restriction

Demotion

Points

Progress Bar

Leaderboard
(Feedback)

Walkthrough

Tips / Hints

Notification /
Prompts

Cut Scenes

Storyline

Currency

Item Degradation

Dashboard

Behavioural
Momentum

Levels

Barriers

Game Goal

Game Objective

Design / Editing /
Customisation

Decision Making

Avatar

Profile

Rank / Status

61.05

62.72

70.41

70.81

74.5

73.51

77.17

76.74

71.94

68.95

69.87

78.58

70.89

74.93

86.51*

79.89*

75.22%

74.61*

81.68*

81.12*

85.42*

77.58

70.08

79.73

29.02

28.03

26.01

24.82

229

23.06

23.44

22.21

2491

27.01

25.27

22.49

274

24.48

17.66

23.11

25.64

22.81

21.49

21.5

19.02

22.66

24.95

21.3

-0.40
(0.14)

-0.57
(0.14)

-0.80
(0.14)

-0.75
(0.14)

091
(0.14)

-0.95
(0.14)

122
(0.14)

-1.16
(0.14)

-0.82
(0.14)

-0.70
(0.14)

-0.83
(0.14)

-1.31
(0.14)

-0.93
(0.14)

-1.08
(0.14)

-2.04
(0.14)

-1.44
(0.14)

111
(0.14)

-1.07
(0.14)

-1.45
(0.14)

-1.45
(0.14)

-1.81
(0.14)

-1.18
(0.14)

-0.93
(0.14)

-1.44
(0.14)

1091
(0.28)

-0.67
(0.28)

-0.18
(0.28)

-0.16
(0.28)

0.22
(0.28)

0.44
(0.28)

0.86
(0.28)

0.81
(0.28)

-0.24
(0.28)

053
(0.28)

012
(0.28)

136
(0.28)

-0.04
(0.28)

0.59
(0.28)

491
(0.28)

1.65
(0.28)

0.41
(0.28)

0.77
(0.28)

1.80
(0.28)

1.87
(0.28)

333
(0.28)

1.06
(0.28)

032
(0.28)

2.16
(0.28)

65.54

66.59

70.06

77.64

80.93

77.87

78.7

79.47

77.77*

75.13

81.71*

76.5

67.26

78.48

63.36

70.82

62.07

74.14

76.85

80.53

81.24

80.58*

73.97*

80.47*

2842

28.19

25.06

21.76

20.39

20.4

21.55

19.67

22.55

24.52

20.32

24.59

27.01

21.23

269

26.35

28

23.69

21.51

21.61

20.19

21.22

225

203

-0.68
(0.14)

-0.72
(0.14)

-0.89
(0.14)

112
(0.14)

-1.35
(0.14)

-1.22
(0.14)

121
(0.14)

-1.40
(0.14)

-1.32
(0.14)

111
(0.14)

-1.62
(0.14)

-1.28
(0.14)

-0.70
(0.14)

-1.35
(0.14)

-0.56
(0.14)

-0.92
(0.14)

-0.48
(0.14)

-1.10
(0.14)

-1.05
(0.14)

-1.42
(0.14)

-1.52
(0.14)

-1.56
(0.14)

-1.16
(0.14)

-1.62
(0.14)

-0.58
(0.28)

-0.48
(0.28)

0.12
(0.28)

0.84
(0.28)

159
(0.28)

1.38
(0.28)

0.99
(0.28)

2.17
(0.28)

145
(0.28)

0.46
(0.28)

276
(0.28)

0.97
(0.28)

-0.36
(0.28)

191
(0.28)

-0.60
(0.28)

-0.03
(0.28)

-0.76
(0.28)

0.64
(0.28)

0.50
(0.28)

1.77
(0.28)

231
(0.28)

2.47
(0.28)

127
(0.28)

3.05
(0.28)

77.06*

72.31*%

81.46*

78.25*%

82.17*

86.39*

80.18*

80.38*

73.88

79.05*%

76.13

84.28*

72.25*%

81.59*

79.23

67.1

71.5

73.6

74.96

79.98

84.09

71.08

68.16

71.61

26.43

27.86

22.58

22.95

20.67

17.6

21.81

21.82

25.3

25

23.99

20.92

27.86

20.27

23.16

27.5

27.19

24.61

24.93

22.58

19.55

26.35

26.88

26.28

-1.33
(0.14)

-0.98
(0.14)

-1.48
(0.14)

-1.31
(0.14)

-1.39
(0.14)

-1.99
(0.14)

-1.38
(0.14)

-1.31
(0.14)

111
(0.14)

-1.29
(0.14)

-1.14
(0.14)

-1.76
(0.14)

-1.02
(0.14)

-1.66
(0.14)

-1.49
(0.14)

-0.65
(0.14)

-0.87
(0.14)

111
(0.14)

-1.13
(0.14)

-1.56
(0.14)

-1.82
(0.14)

-0.93
(0.14)

-0.85
(0.14)

-1.00
(0.14)

0.88
(0.28)

-0.06
(0.28)

1.63
(0.28)

1.44
(0.28)

153
(0.28)

435
(0.28)

1.63
(0.28)

1.27
(0.28)

0.61
(0.28)

0.84
(0.28)

0.68
(0.28)

2.87
(0.28)

0.03
(0.28)

3.05
(0.28)

1.95
(0.28)

-0.57
(0.28)

-0.20
(0.28)

0.58
(0.28)

051
(0.28)

2.08
(0.28)

3.50
(0.28)

0.03
(0.28)

-0.14
(0.28)

0.16
(0.28)

49

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

311

Notes: *largest mean rating of representativeness, SD = Standard deviation, Skew = Skewness, Kurt = Kurtosis, SE = Standard
error, n = Sample size.
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The assumption of sphericity was violated in most cases (32 out of 37 tests), therefore
where applicable a Greenhouse-Geisser (1959) correction was applied (see Table 6).
Table 6 also highlights where there existed statistically significant differences across all
37 tests. The results indicated that there was a statistically significant difference between
ratings of representativeness across most variant sets (shown to be in 30 out of 37 tests),
partially supporting the hypothesis that there would be statistically significant

differences in ratings of representativeness between design feature vignette variants.

Table 6

Greenhouse-Geisser corrections and significant differences within vignette variant sets

Vignette Greenhouse-
variant Design feature Mauchly $ t.CSt of Gelsst?r df F Pvalue Significant
sphericity correction
set
(g)
X2 (2) p
1 PVP 6.40 p<.050 0.98 1.96, 607 34.16 p <.001* Yes
2 Leaderboard 52.56 p <.001 0.87 173, 536 98.07  p<.001* Yes
(Competition)

3 Complementarity 5.18 p>050 2,620 1.65 p>050 No
4 Shared Goal 5.91 p> 050 2,620 28.85 p<.001* Yes
5 Trade 19.66 p<.001 0.94 1.88, 583 3.48 p <.001* Yes
6 Text Chat 45.17 p <.001 0.88 1.76, 545 144.77 p<.001* Yes
7 Voice Chat 76.18 p <.001 0.82 1.64, 508 23.7 p<.001* Yes
8 Emotes 52.34 p<.001 0.87 1.73, 536 5.4 p <.050* Yes

> 050
9 Trophy 31.60 p<.001 091 1.82, 565 2.34 P No

050
10 Badges 25.77 p <.001 0.93 1.85, 574 1.11 p= No

p> 050
11 Medals 13.43 p<.001 0.96 1.91, 594 0.28 No
12 Tokens 14.36 p <.001 0.96 1.91, 593 10.66 p <.001* Yes
13 Items 26.95 p <.001 0.92 1.84, 572 36.51 p<.001* Yes
14 Depletion 60.51 p<.001 0.85 1.69, 526 49.33 p <.001* Yes
15 Restriction 66.32 p <.001 0.84 1.67, 519 20.37 p<.001* Yes
16 Demotion 67.00 p<.001 0.84 1.67, 518 41.85 p <.001* Yes
17 Points 20.41 p<.001 0.98 1.88, 582 22.92 p <.001* Yes
18 Progress Bar 30.04 p <.001 0.87 1.83, 567 17.89 p<.001* Yes

Leaderboard *

19 (Feedback) 109.06 p<.001 1.54, 477 61.1 p <.001 Yes

20 Walkthrough 11.31 p <.050 1.91, 598 2.52 p>050 No
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21 Tips / Hints 70.77 p <.001 0.94 1.66, 514 425 p <.050* Yes
22 Notification/ 4375 p <.001 0.88 176, 547 831 p <.050* Yes
Prompts

23 Cut Scenes 6.88 p <.050 0.98 1.95, 606  19.66  p<.001* Yes

24 Storyline 21.57 p <.001 0.97 1.87, 580 2919  p<.001* Yes

25 Currency 1.01 p>.050 2,620 14.318 p<.001* Yes

26 ltem 17.33 <.001 0.95 1.89, 587  5.59 <.050* Yes
Degradation ’ p=. ) o ' p=-

27 Dashboard 117.13 p <.001 0.76 152, 471 135 p <.001* Yes

28 Behavioural 422 p>.050 2,620 12527  p<.001* Yes
Momentum

29 Levels 12.91 p <.050 0.96 1.92, 595  28.92 p <.001* Yes

30 Barriers 14.92 p <.001 0.96 191, 592 3426  p<.001* Yes

31 Game Goal 6.85 p <.050 0.98 195, 606 026 p > 050 No

32 Game Objective 35.25 p<.001 0.90 1.80, 559 12.13 p <.001* Yes

Design / Editing

33 / Customisation 22.28 p <.001 0.94 1.87, 579 0.44 p> 050 No
34 Decision Making 20.40 p <.001 0.94 1.88, 582 6.55 p <.050* Yes
35 Avatar 15.84 p <.001 0.95 1.90, 590 22.02 p <.001* Yes
36 Profile 30.73 p <.001 091 1.82, 566 10.24 p<.001* Yes
37 Rank / Status 13.96 p <.001 0.96 1.91, 593 24.68 p <.001* Yes

Notes: *largest mean rating of representativeness

Post-hoc pairwise comparisons summarised in Table 7 highlight the differences between
vignette variants for which ratings of representativeness were significantly different. The
results indicated that in most cases, ratings of representativeness were significantly
higher for vignettes which included context (variant 2 and 3) e.g., Being able to complete
an objective more effectively if you work with another player, than vignettes which did not
include context (variant 1) e.g., The scenario where the completion of an objective is more
likely if working together with another player. For example, variant 3 scored the highest
mean most frequently (for 17 design features), compared to variant 1 which scored the

lowest mean most frequently (for 15 design features).
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Table 7

Post-hoc pairwise comparisons between vignette variants for each design feature

52

Significant differences

Vignette Design feature
set Variant 1 and 2 Variant 1 and 3 Variant 2 and 3
1 PVP p <.050 p<.001 p<.001
2 Leaderboard (Competition) p<.001 p <.001 p <.001
3 Complementarity p>.050 p>.050 p>.050
4 Shared Goal p<.001 p<.001 p<.050
5 Trade p <.050 p>.050 p <.050
6 Text Chat p>.050 p <.001 p <.001
7 Voice Chat p>.050 p<.001 p<.001
8 Emotes p <.050 p <.050 p>.050
9 Trophy p<.050 p>.050 p>.050
10 Badges p>.050 p>.050 p>.050
11 Medals p>.050 p>.050 p>.050
12 Tokens p <.050 p <.050 p <.001
13 Items p>.050 p<.001 p<.001
14 Depletion p<.001 p <.001 p <.001
15 Restriction p<.001 p<.001 p <.001
16 Demotion p>.050 p <.001 p <.001
17 Points p<.001 p<.001 p >.050
18 Progress Bar p<.001 p <.001 p >.050
19 Leaderboard (Feedback) p<.001 p<.001 p<.001
20 Walkthrough p>.050 p <.050 p>.050
21 Tips / Hints p <.050 p <.050 p>.050
22 Notification / Prompts p<.001 p>.050 p <.050
23 Cut Scenes p<.001 p<.001 p <.050
24 Storyline p<.001 p <.001 p <.001
25 Currency p>.050 p<.001 p <.001
26 Item Degradation p <.050 p>.050 p<.001
27 Dashboard p <.050 p<.001 p <.001
28 Behavioural Momentum p<.001 p <.001 p <.001
29 Levels p<.001 p<.001 p <.050
30 Barriers p<.001 p <.050 p <.001
31 Game Goal p>.050 p>.050 p>.050
32 Game Objective p<.001 p<.001 p>.050
33 Design / Editing / Customisation p>.050 p>.050 p>.050
34 Decision Making p<.001 p>.050 p <.050
35 Avatar p<.050 p<.001 p<.001
36 Profile p<.001 p>.050 p <.001
37 Rank / Status p>.050 p<.001 p<.001
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The final selection of vignette variants for all 37 design features can be found in Table 8.

Additionally, readability scores for the 37 final vignettes (assessed by the Flesch-reading

ease test and the Flesch-Kincaid grade level tests) are described in Table 9. For the

reading ease test, the average score was 51.26, suggesting that the vignettes would be

easily understood by 13-15-year-olds and best understood by college graduates. For the

grade level test, the average score of 9.23, indicating that the vignettes would be easily

read by 13-14-year-olds.

Table 8

Final selection of 37 vignette variants

Vignette

Vignette

Mechanic . Vignette
set variant
1 PVP 2 Being able to compete against other players
Being able to see how your score and rank compare with other
2 Leaderboard (Competition) 3
players
Being required to complete an objective or task only with the help and
3 Complementarity 3
abilities of another player
Being able to complete an objective more effectively if you work with
4 Shared Goal 2
another player
Being able to trade inventory items/currency with other players in
5 Trade 2
exchange for items/currency
6 Text Chat 2 Being able to communicate with other players via text chat
7 Voice Chat 2 Being able to communicate with other players via voice chat
Being able to express your emotion and feelings through your avatar
8 Emotes 3
behaviour (such as jumping or dancing)
The scenario in which a trophy is received after completing an
9 Trophy 1
achievement or milestone
The scenario in which a badge is received after completing an
10 Badges 1
achievement or milestone
The scenario in which a medal is received after completing an
11 Medals 1
achievement or milestone
Being able to earn tokens after completing challenges, that can be
12 Tokens 3
used to buy game content
13 Items 3 Being able to receive items after completing challenges or tasks
14 Depletion 3 Having to lose points, items or currency after failing in some way
Having to lose access to some aspects of the game after failing in some
15 Restriction 3
way
Being demoted and having your rank reduced after failing in some
16 Demotion 3
way
17 Points 3 Being able to see your progression in a number format



USER-ADAPTED GAMIFICATION

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Table 9

Readability scores for 37 design feature vignettes

Progress Bar

Leaderboard (Feedback)

Walkthrough

Tips / Hints

Notification / Prompts

Cut Scenes

Storyline

Currency

Item Degradation

Dashboard

Behavioural Momentum

Levels

Barriers

Game Goal

Game Objective

Design / Editing /

Customisation

Decision Making

Avatar

Profile

Rank / Status

54

Being able to see how close you are to reaching a milestone in a bar
format
Being able to see how your score and rank compare with other
players
Having the option to receive a step-by-step guide on how to complete

tasks or play the game

Being able to receive tips and hints when playing

Being able to receive key notifications and updates when playing

Being able to see how the story progresses through cutscenes

Having a central theme and story that the game revolves around

Being able to spend your in-game money/currency on game content

Knowing that you must use some items/game content sooner rather
than later due to time expiration
Being able to access game information, such as your game history,

resources, profile, friends list, achievements etc
The gradual increase in difficulty as the game goes on

Sections or parts of the game that are only accessible once a

previous/existing level is completed
The exclusion from accessing specific aspects or parts of the game

The smaller and more immediate goals that once completed, will

assist in fulfilling the game objective
The overarching goal when playing a game mode

The option to edit or design aspects of the game (e.g., avatar,
environment, inventory)
The power to make decisions that significantly alter the course of the

game/story

Being able to represent yourself via a virtual model/sprite/signature

Being able to immediately convey aspects of yourself to other players

Being assigned a category and rank that reflects your ability, score

and/or experience

Readability test Number of Design features Mean Std. Deviation
Flesch-reading ease score 37 51.26 22.10
Flesch-Kincaid grade level score 37 9.23 3.15
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4.7 Discussion

The aim of the present study was to develop a research instrument that could measure
user preference for design features. 37 design features were individually operationalised
across three vignette variants, each of which differed by wording and degree of context
included. It was hypothesised that there would be statistically significant differences
between the three vignette variants for each design feature that was operationalised. The
results revealed significant differences in ratings of representativeness between the
three vignette variants in most cases, therefore partially supporting the hypothesis. It
was also hypothesised that vignette variants which were worded in a possessive form
and included more design feature context would score higher in ratings of
representativeness, than variants which were not worded in a possessive form and did
not include design feature context. The results supported this hypothesis, with variant 2
and 3 respectively scoring higher in ratings of representativeness than variant 1. The
most representative items were then compiled into a scale that would measure user

design feature preference, referred to at the DFPS.

Out of 37 comparisons, there were 27 instances where the vignette variant worded in a
possessive form were rated as more representative by participants than those which
were not. This could be explained by a possessive-benefactive connection (Litchenberk,
2002). The possessive-benefactive is a polysemy (co-existing meanings for a word of
phrase) which suggests that the possessive form can often be closely associated with the
process of becoming a beneficiary or recipient of something. In the context of this study,
vignettes worded in the possessive form (e.g., being able to see how your score and rank
compare with other players) were rated as more representative by participants. It could
be argued that more positive appraisals of representativeness were provided by
participants in response to reading possessive form vignettes, due to the possessive-
benefactive connection, such that participants were primed to view the design feature as
areward or benefit, therefore provided higher ratings. In support, researchers have also
found that participant perceptions on their preference for a given stimuli was strongly
influenced by whether the stimuli (e.g., a cup or piece of bread) was presented in the
possessive form (e.g., my cup), with possessive pronouns being more frequently
associated with more positive appraisals of preference (Shi, Zhou, Han, Zhang, and Liu,

2011).
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4.7.1 Study Improvement suggestions

A limitation of the present study was the number of design features that were
operationalised. In total, the DFPS comprised of 37 design feature vignettes. It could be
argued that this does not encapsulate all design features that can be operationalised and
applied in Gamification research. For example, shortly after the present study was
conducted, published research highlighted additional design features which could be
included in the DFPS, such as the Punish design feature (being able to punish an opponent
once you have defeated them) and the Vote design feature (having the opportunity to
vote on something (e.g., map, weapon, rules) (Ferro, 2018). Given the rapidly evolving
area of Gamification (Koivisto & Hamari, 2019), such advances can quickly emerge,
therefore a future direction from this study would be to revise the DFPS and potentially

expand the overall number of items included.

Future research might also benefit from recognising the readability scores achieved by
the design feature vignettes. The present study adopted the approach that the readability
of the vignettes could be defined in terms of general reading ability of age groups.
Findings identified that the design feature vignettes were suitable for readers above the
age of 13, which indicates that individuals with the reading ability of the average 13-year-
old would not face any difficulty in understanding the content of the design feature
vignette. However, readers below the age of 13, who would not be expected to possess
that level of reading ability may find the design feature vignettes difficult to interpret,
therefore the application the DFPS might not be suitable for younger participants. Age
has been found to play a significant role in shaping the game preferences of players, as
well as how receptive users are to different game design strategies or interventions (Birk
et al,, 2016; Blocker et al., 2014). It is also likely that design feature preference, which is
the metric measured by the DFPS, might also be influenced to some extent by user age.
Given the unsuitability of using the DFPS with younger users, future research could revisit
the wording of the DFPS and seek to improve the readability of the vignettes, such that
they are more applicable with younger users (though this is outside of the scope of the

PhD).

To make the vignettes more accessible to users, researchers might also consider
developing context-specific iterations of DFPS. Studies indicate that familiarity with a

given stimuli or context can promote better recall and visualisation, especially in the
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context of video game stimuli (Marti-Parrefio et al., 2017). In the case of the DFPS, if
readers are supported in their recall or visualisation of a given vignette, it could be argued
that any corresponding rating of preference provided would be more representative of
the users’ preference, as a clearer picture of the design feature is generated from the
participant’s perspective. One suggestion of a context specific DFPS might be to
contextualise the vignettes to a given game. As an example, a World of Warcraft DFPS
would include specific references to aspects of the game. Some suggestions are provided
in Table 10. Notably, the inclusion of more game specific information could increase the
number of words the vignettes comprise of, thus considerations must be made on how
this would impact overall user readability.

Table 10

Context specific suggestions of the DFPS: World of Warcraft

Design - . e *
feature Original vignette Context specific vignette (WoW)
Being assigned a category and rank that Being assigned a category and rank that reflects your ability, score
Rank / Status reflects your ability, score and/or and/or experience, e.g., reaching the highest-level cap in the

experience current expansion (currently Shadowlands) such as level 60

Having to lose access to some aspects of the game after failing in
Having to lose access to some aspects of
Restriction some way e.g., when you die you lose access to the game for 6
the game after failing in some way

minutes
. Knowing that you must use some Knowing that you must use some items/game content sooner
tem
b d items/game content sooner rather than rather than later due to time expiration e.g., only being able to
egradation
later due to time expiration use the Chromatic Sword for 10 days after you acquire it
Being able to trade inventory Being able to trade inventory items/currency with other players in
Trade items/currency with other players in exchange for items/currency e.g., trading spell stones,
exchange for items/currency firestones, or devices with other players

Notes: *text in the Context specific (WoW) column that is highlighted in bold is where the design feature vignette

A further improvement might also be to have included participants from more than one
gaming community. The present study recruited all participants from the
/t/PCMASTERRACE, which is an online gaming community that orients discussion on PC
gaming, often via comparisons to the “inferior” mode of platform gaming (such as those
on dedicated sytems such as XBOX, Playstation and Nintendo) (Hartup, 2015). Although

the community does not focus on a specific title or genre, one could argue that most users
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from the community (and therefore most participants in the present study) play PC
games. Research has highlighted differences in users’ perception, preference, and
experience of gaming based on the platform on which they play (Omar et al., 2011), with
significant differences in how the game operates, and the user experience it can provide.
For example, playing games on a PC tends to offer greater graphic capabilities, when
compared with that which is offered by console or mobile games. However, PC systems
capable of playing games can often be expensive, and do not offer the degree of play
flexibility and freedom that can be experienced with mobile games, such as not requiring
a power source. Similarly, console systems often require additional equipment, such as a
monitor or joystick / controller, and almost exclusively function as a games console,
whereas the use case for mobile or PC platforms often extend beyond that of playing video
games (Geraldus, 2015). Research has also highlighted that differences in these aspects,
such as game graphics, can influence the user experience, with higher end graphics
supporting a more immersive experience (McMahan, 2013). Given these differences, it
could be argued that focusing on a gaming community which almost exclusively plays on
one gaming platform might have skewed results, such that corresponding insights might
not be as applicable to they might not be applicable to users who primarily play other

platforms (such as mobile games, or console games).

4.7.2 Summary

The primary outcome of the present study was an operationalised scale (the DFPS) that
could measure design feature preference and enable further investigation on how it
might be related to individual differences. Extensive attention has focused on how
individual differences, such as user motivation (Przybylski et al., 2010) and personality
(Zammitto, 2010) could influence player behaviour and game preference. In the context
of Gamification, the DFPS enables the investigation of how design feature preference
relates to individual differences, such that the design of Gamification can be tailored or
adapted to the individual needs of the user. Thus, the DFPS offers a novel contribution to
the field of Adaptive Gamification by providing measures with which user needs can be
better understood to inform Gamification design. As part of further psychometric
development, the DFPS would benefit from potential expansion, such that other design
features which were not measured at this time are included. Additionally, the application

of the DFPS in further studies is critical in its assessment of validity and reliability.
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5. Study Two

5.1 Abstract

A fundamental objective of the Adaptive Gamification approach is to tailor design to meet
the varying needs of the end user, such that the user experience is more suited to the user
and likely to increase engagement. Two areas of particular importance are user
motivation and user personality, which existing gaming research indicates possess a
strong influence on user engagement and game preference. Study two sought to
understand how user motivation and user personality would predict variance in design
feature preference, thereby providing guidance on how user needs can be more
effectively fulfilled by design. Using an online cross-sectional design, a total of 900 players
completed the DFPS, along with the Trojan Player Typology Gaming Motivation Scale
(Kahn et al., 2015), and the HEXACO-60 (Ashton & Lee, 2009) personality test. The DFPS
was subject to an EFA, which returned a nine-factor solution, sorting all design features
into nine factors: Difficulty, Competition, Reward, Accessibility, Loss, Expression,
Cooperation, Improvement, and Narrative design. Multiple regression analysis
highlighted a significant association between user motivation and user personality on
design feature preference; specifically, the motivation of Story-driven, Socialisers, and
Escapist, and the personality traits of Extraversion, Agreeableness, and Emotionality. The
implications of this study are discussed, such as how the DFPS would benefit from further

model development in the form of a CFA.
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5.2 Introduction

The previous study aimed to operationalise design features to enable more detailed
assessment of how Gamification could be adapted to meet the needs of the user, as per
their design feature preference. Central to this aim was the development of the DFPS,
which is a research instrument that can measure how much a user prefers a given design
feature (thus indicating which design features are best suited to maximise engagement
for each user). The present study sought to further validate the DFPS model, by applying
it to the field of individual differences, such that user preference could be assessed in
relation to the users’ personal characteristics, which has broadly been found to influence
the way in which users interact with games or gamified systems (Figure 5). Two areas of
individual differences which are strongly supported within gaming literature as

influencing user engagement are motivation and personality.

5.2.1 Motivation

Heller (2012) suggests that variance in how users engage with video games can be
attributed to why they play. Though research in this area is extensive (Bartle, 1996;
Dmetrovics et al, 2011; Sherry et al.,, 2006; Wan & Chiou, 2007; Yee et al., 2012), there
appears to be two main perspectives which emerge both of which differ by underlying
epistemology. The first, is general motivation theory which suggests that video games are
one (of many) contexts within which general motivations can be fulfilled (e.g., Wan &
Chiou, 2007; Lafreniere et al., 2012). The second, is gaming motivation theory, which
suggests that videos games provide the only context within which game-related
motivations can emerge, develop, and be fulfilled (e.g., Bartle, 1996; Lee et al,, 2012; Yee
et al., 2012). In other words, general motivation can be fulfilled within a video game
context, whereas gaming motivations can only be fulfilled within a video game context.
Given these differences, understanding the characteristics of each approach could help
inform how motivation can be considered when adapting Gamification to the needs of the

user.

5.2.1.1 General motivation theory

General motivation theories are applied to understand human behaviour in various

domains and areas within psychology, and are developed independent to the behaviour
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of players or behaviour observed within game contexts. For example, self-determination
theory (Deci & Ryan, 1980) has been used to explain alcohol use (Knee & Neighbors,
2002), healthy eating (De Man et al,, 2020), and learning (Jang et al.,, 2016). Given the
wide-ranging areas of application, self-determination theory can therefore be regarded
as a more generalisable motivation theory applicable to several areas of human
behaviour, one of which is video gaming. To illustrate, aspects of extrinsic motivation
have been used to understand gamer behaviour, such as Integrated regulation (where a
behaviour is performed out of necessity) that is demonstrated by some players’ tendency
to play games that align with career goals (such as game design). Similarly, Introjected
regulation (behaviour performed to supress internal pressures) is demonstrated by
individuals playing games to supress frustration or restlessness (Lafreniere et al., 2012).
Wan and Chiou (2006) adopted a humanistic needs perspective and concluded that
players who reported higher levels of video game engagement also reported stronger
motives of belongingness and self-esteem, whereas lower levels of video game
engagement corresponded to users who reported stronger motivations to self-actualise

(reaching one’s full potential; Collins, 2007).

Though various theoretical perspectives have been used to explain the motivations of
users, given the unique features, degree of interactivity, and potential for immersion
afforded by video games (Wang et al., 2009), it could be argued that a deductive approach
to explain user motivation within a gaming context is unsuitable. Indeed, applying
general motivation theory to interpret the motivational needs of users could prevent a
nuanced understanding of gaming motivation. Take for example the Killer motive (Bartle,
1996), which is defined as the motivation to ruin the play experience of other players.
One could argue that this type of motive, which is context-dependant to video games,
could be misinterpreted or inaccurately defined if it was to be understood from a general
motivation perspective. For instance, the motive to ruin the play experience of others
could be misconstrued as a user demonstrating psychopathic traits, such as a lack of
empathy or desire to inflict pain to others (White, 2014). Thus, general motivation
theories lack a degree of nuance and ethnography needed to accurately represent the
motives of players. In the context of understanding the relationship between user design
feature preference and the individual difference of motivation, general motivation theory
may be limited in the scope of insight it provides to understand the nuanced aspects of

motivations present in gaming contexts.
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5.2.1.2 Gaming motivation theory

In contrast to general motivation theory, gaming motivation theory adopts an inductive
approach, wherein the motivations that drive user behaviour are derived from within the
game context, such that they are more game-specific and less generalisable to non-game
contexts (Khan et al, 2015). Bartle (1996) first introduced the concept of gaming
motivation theory by taxonomising users into player types based on their in-game
behaviour and play preferences (what they like to do and the features they make the most
use of) which were thought to be underpinned by their motives to play. To illustrate,
Bartle’s (1996) player taxonomy comprised of four player types, each characterised by
distinct objectives (or motivations); Achievers, Explorers, Killers, and Socialisers (see

Table 11).

Other key gaming motivation theories include that posed by Sherry (2006), who
proposed six dimensions of gaming motives; Competition, Challenge, Social interaction,
Diversion, Fantasy, and Arousal, based on focus groups and questionnaire data from over
1300 US students. One of the most cited contributions to gaming motivation theory comes
from the seminal work of Yee, Ducheneaut and Nelson (2012), who introduced the
Motivations for Online Play taxonomy. Building on previous work (Yee, 2006), the
updated model draws on cross-cultural data from over 3000 World of Warcraft players
and proposes that player motivation can be categorised into three overarching
motivations, each of which comprising of sub-component motivations (see Table 12). Yee
et al. (2012) suggest that players do not exclusively foster one motivation or the other,
such that one player can exhibit motivational tendencies of more than one motivation at
any given time (much like the fluid nature of other individual differences, such as

personality; Harris et al., 2016).

Table 11
Bartle’s MUD player types (Bartle, 1996)

Socialisers Explorers Achievers Killers

Motivated to build Motivated to explore the Motivated to achieve in-game Motivation to impose and
relationships with others virtual world goals and accumulate ruin the experience of others
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Table 12

Yee’s MMORPG gaming motivations and sub-component motivations (Yee et al, 2012)

Achievement

Social

Immersion

Advancement

Progress, Power, Accumulation, Status

Mechanics

Numbers, Optimisation, Templating,
Analysis

Competition

Challenging others, Provocation,
Domination

Socialising

Casual chat, Helping Others, Making
friends

Relationship

Personal, Self-Disclosure, Find and give
support

Teamwork

Collaboration, Groups, Group
achievement

Discovery

Exploration, Lore, Finding hidden items

Role-Playing

Story line, Character history, Roles,
Fantasy

Customisation

Appearances, Accessories, Style, Colour
schemes

Escapism

Relax, Escape, and avoid real life
problems

Many of these models are, however, limited in applicability, primarily because they are
derived from research that focused exclusively on one game genre. For example, Bartle’s
(1996) taxonomy was based on players exclusively from a multi-user dungeon (MUD)
genre, while the Yee et al. (2012) model was based on players exclusively from the
massively multiplayer online role-playing game (MMORPG) genre. MUDs offer a real-
time, textually based world, where individuals can play against others in the context of a
virtual and fictional context, and within these worlds’ players can compete against one
another, explore their environment, and complete quests. MMORPGs can be regarded as
somewhat similar but often with many more features available to the player, such as
advanced graphics, story themes, and customisability (Paik & Shi, 2013). MUDs are often
text-based where all interactions are performed via written commands, whereas
MMORPGs are usually in third person and interactions are performed through a keyboard
and mouse, or control pad control scheme. These differences are likely to lead to different
user experiences when playing each genre given the presence (or absence) of some
design features over others. As such, the motivations that are likely to emerge within each
game space will likely be more internally unified but externally differ from other game
spaces, and although each model will possess a strong capacity to explain the
motivational tendencies of players of their respective genres, they are limited in their

comprehensiveness to explain gaming motivations for other genres.
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These differences highlight that game genres often comprise of unique and relative
design features, which can lead to differences in how the gamer interacts with the game
(Griffiths & Nuyens, 2017). To illustrate, Ghman and Griffiths (2012) report that game
genre is likely to mediate player motivation and level of game engagement, with those
who play first-person shooters being more motivated by achievement than those who
play real time strategy, and that those who play genres which offer extensive role-play
opportunities reporting greater engagement than those who play first-person shooters
or real time strategy genres. As such, one can expect variance in player motivation and
the degree of engagement they direct toward a video game as being influenced in some

capacity by the game they are playing (Dieris-Hirche et al., 2020).

On the basis that a given game genre will facilitate players to foster some gaming
motivations over others, and that the variance in motivations fostered between players
of different genres can also determine their level of game engagement, understanding
how genres differ becomes increasingly important. One suggestion is the design features
a given genre comprises of. For example, studies suggest that that Massively Multiplayer
Online Role-Playing Games (MMOPRGs) are considered most addictive genre of games
due to the design features they emphasis (Scott and Porter-Armstrong, 2013). To
illustrate, most MMORPGs strongly encourage social interaction with other players (i.e.,
being able to play in guilds, and having to complete in-game objectives with other
players) which are design features understood to significantly increases user retention
and engagement (Kuss, 2013). Similarly, MMORPGs also facilitate an extensive level of
customisation or role-play, which are design features closely associated with the
achievement of user immersion and increased user engagement (Bowman, 2018;
Ducheneaut et al., 2007). Taken into consideration, if each genre differs in-part by the
design features with which it is comprised, then the logical extension of this would be to
regard motivation findings from studies that focus only on one game genre sample as
being less applicable than those which focus on more than one game genre group. To
support, Rigby (2004) argues that Bartle’s taxonomy only reflects the MUD genre’s
structure, dynamics and content, while Kahn et al. (2015) states that MMORPGs do not
represent all games. This position closely coincides with the fundamental position of the
Adaptive Gamification approach; the recognition that not all players are the same (Yee,
2006). As such, in the context of understanding the relationship between user design

preference and the individual difference of motivation, the usage of models or
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frameworks that do not focus exclusively on one genre is a more appropriate application

of gaming motivation theory.

One such example of this is the Trojan Player Typology (Kahn et al., 2015), which is a
gaming motivation model based on two popular game genres: Massively multiplayer
online games (MMO), and Multiplayer online battle arenas (MOBA). MMOs are a genre of
games which facilitate many players to play simultaneously much like a MMORPGs.
However, games of this genre are not exclusively focused on providing a role-play
experience. MOBAs are a strategy game in which two opposing teams compete against
each other in a predefined battlefield/arena. Both genres are widely regarded as two of
the most popular genres played. For example, the active monthly player base for the
MOBA, League of Legends, was 80 million monthly players (27 million daily players),
while the MOBA PlayerUnknown Battlegrounds (known by the acronym PUBG) reported
the second highest player account of all time, at 804 million players (Chapple, 2020). The
model proposes six dimensions of gaming motivation described through a player

typology, with each category defining the primary motives for play (see Table 13).

Unlike other gaming motivation models, the Trojan typology benefits from being derived
from more than one game genre (MMOs and MOBAs), thereby increasing its
generalisability to more than one gamer population. Moreover, the model was cross-
culturally validated with eastern participants from China and western participants from
North America and was developed using data from over 41000 players which potentially
improved the extent of coverage for variance in player motivation. The model was also
behaviourally validated, such that self-reported motivational tendencies of players were
cross-referenced with their in-game behaviour. For example, players who reported
strong socialiser motives would also be assessed by how many players they would play
with (average team size), with expectations that stronger socialiser tendency would

correspond to larger team size than those with weaker socialiser tendencies.

Table 13

Kahn et al. (2015) Trojan Player Typology

Socialisers Completionists Competitors Escapists Story-driven Smarty-pants
. Play f
Play to complete Plav to escape Interested in the inteallli C?ljal
Play to socialise  every aspect of the Play to succeed y P game ) )
from real life . stimulation and
game story/narrative

challenge
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5.2.2 Personality

In the case of personality, most work has approached the relationship between user
personality and game engagement from a big five perspective (Graham and Gosling,
2013), which proposes five dominant personality trait dimensions; neuroticism,
extraversion, openness to experience, agreeableness, and conscientiousness. Several
studies report variance in game engagement tends to correlate with higher or lower

scores in some of these personality dimensions.

For example, Neuroticism, which is the trait concerned with tendencies towards negative
feelings (e.g., anxiety and self-doubt) is often found to be associated with higher levels of
user engagement (Lehenbauer-Baum et al, 2015; Walther et al, 2012). One
interpretation of this is that those who are more inclined to experience negative feelings
may pursue video game experiences as a form of real-life escapism (de Hesselle et al,,

2021).

Levels of Extraversion, which is the trait concerned with tendencies for social interaction,
is also understood to also predict variance user engagement, with those who are lower in
Extraversion tending to demonstrate higher levels of user engagement (de Hesselle et al,,
2021; Miiller et al., 2014). Similarly, lower levels of Agreeableness (the trait concerned
with prosociality and social harmony), Conscientiousness (the trait concerned with
individual diligence), and Openness (the trait concerned with open-mindedness and
creativity), all predict higher levels of user engagement (de Hesselle et al., 2021; Wang et
al, 2014). In the context of Gamification, the relevance of these findings and how each
trait may predict variance in user engagement relates to whether the trait tendencies of

users can be leveraged to adapt and curate a more engaging experience.

5.2.2.1 HEXACO model of personality

Though the big five perspective has provided a stable and widely used measure for user
personality, a criticism often wagered is that the model is restrictive in not including
other nuanced personality dimensions (Boyle, 2008). In the context of gaming and
understanding user design preference, other models may prove more effective in
application (Zeigler-Hill & Monica, 2015). One such example is the HEXACO model of
personality (Ashton & Lee, 2009), which builds on the existing big five model (comprising

the aforementioned traits) but also proposes an additional sixth trait dimension of
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honest/humility (see Table 14), which to date has not received much empirical attention
in the context of video games. An explanation for why the sixth dimension is not a feature
of the conventional big five perspective is related to the lexical hypothesis that underpins
the big five perspective; that is, that major dimensions of personality are encoded in
human language (Goldberg, 1993). However, more recent lexical studies have found
support for a 6t factor in the Honesty-Humility dimension (Ashton & Lee, 2001).
Importantly, the acknowledgement of the Honesty-Humility factor is not a new addition
to the big five model per se, but rather is a repartitioning of existing factors (namely,
variance between neuroticism and agreeableness). As such, Anglim and O’Connor (2019)
recommend that from a predictive validity perspective, it is more appropriate to proceed

with the inclusion of an addition factor (Honesty-Humility) than to not.

Table 14
Ashton and Lee (2004) HEXACO model of personality

Honesty- Openness to

Humility Emotionality Extraversion Agreeableness Conscientiousness Experience
H E X A C (o]
Sincerity Fearfu.lness, Social self- Forgivingness Organisation Aesth.etl.c
Anxiety esteem appreciation
Fairness Anxiety Social boldness Gentleness Diligence Inquisitiveness
Greed - - I .
Avoidance Dependence Sociability Flexibility Perfectionism Creativity
Modesty Sentimentality Liveliness Patience Prudence Unconventionality

The use of the HEXACO model is, however, contested in personality psychology, with
some evidence that it does not replicate the underpinning model of the big five factor
structure, especially when applied to other cultures (De Raad et al., 2010). Moreover,
there is contention on whether any sixth component to the big five factor structure will
likely correlate highly with one of the five factors, thereby becoming redundant (Saucier
& Ostendorf, 1999). In the context of video games, the HEXACO model may prove a more
effective measure of gamer personality due to the addition of the Honesty-Humility
dimension. Studies have indicated that prosocial behaviour, such as cooperation and
honesty, can emerge in video games (Greitemeyer & Osswald, 2009), indicating that the

Honesty-Humility dimension can provide an additional and relevant point of personality
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analysis, particularly in the context of gaming. Furthermore, prosocial gaming behaviour
has been found to correlate with variance in user engagement (Gentile et al., 2009), which
in the context of Gamification and its primary focus on improving user engagement,
makes the HEXACO model and the sixth component it offers of arguably greater relevance

when measuring gamer personality.

In relation to Gamification, the Honesty-Humility trait may also be highly useful. Given
that Gamification is the application of design features to real-life contexts, it is reasonable
to assume that users who are interacting within the gamified space will often be working
closely with familiar users, such as colleagues in a workplace, students in a classroom, or
members of a gym. As the Honesty-Humility dimension comprises of sub-components of
fairness, sincerity, and greed avoidance, measuring how a user scores in these sub-traits
could inform whether they are better suited or more receptive to forms of Gamification

that require teamwork, or emphasise individual efforts.

As a domain of individual differences, personality more generally is likely to also
influence user design preference, with research indicating that variance in trait
dimensions is associated with variance in genre preference (or more specifically, design
feature preference). To illustrate, Allam (2017) found that action games were more
preferred by players with high trait neuroticism and low trait agreeableness, while
genres which offer social and musical party features were more preferred by players with
high trait extraversion (Peever et al., 2012). As such, personality provides another factor
that can inform how Gamification can be better adapted to meet the needs of the end user

and potentially increase engagement.
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5.3 Rationale

The overarching aim of this PhD is to understand how user engagement with gamified
systems/context can be tailored to meet the needs of the end user, by focusing on how
individual differences, such as motivation and personality relate to user design
preference. It is argued that by identifying how these individual differences can predict
user design preference, Gamification can be effectively adapted to meet the needs of the
user, thereby potentially maximising user engagement with the gamified context/system

(in line with the primary purpose of Gamification).

Given that any identified relationships between individual differences and design feature
preference will primarily inform how user engagement can be maximised via the design
of Gamification, a preceding step in this study was to identify which design features, for
which preference might vary, would predict changes in user engagement. For example, if
an identified relationship between an individual difference and preference for a design
feature would not predict variance in user engagement, in the context of informing
Gamification design, such a relationship would not be useful, given that there is no
indication that curating an experience based on the relationship would not necessarily
result in a genuine increase of user engagement. As such, identifying which design

features would predict variances in engagement was a key preliminary step.

Taking into consideration how the objectives of this study are situated within the
broader, wider context of the overall project aims, Figure 5 illustrates the flow diagram.
In summary, there are three elements of interest, all of which are related. The first is the
individual difference of a user (such as their personality or motivation). The second is
user design feature preference, which is expected to vary depending on the user’s
individual difference. Third is user engagement, which is expected to vary depending on

the design feature preference the user possesses.

Figure 5 - Flow diagram illustrating role of individual differences

Individual difference User design preference > User engagement

Several areas of improvement identified in the previous study were also addressed in the
present study. In summary, there were four key considerations. The first, was to diversify

the participant sample. In the previous study, players from only one gaming community
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provided ratings of representativeness. According to Yee (2006), players are not a
monolithic group, evident in the diversity of user motivation and personality, and the
array of unique user experiences provided by a variety of game genres. The present study
sought to include a broader spectrum of players by recruiting participants from multiple
gaming communities. The second, was to increase the number of design feature vignettes
from the original 37, given that further reviews revealed more design features that were
suitable for inclusion into gamified contexts (e.g., a Punish design feature which provides

users the ability to punish an opponent once you have defeated them).

The third, was to subject all design feature vignettes (from the previous study and the
new additions in the present study) to a factor structure, such that the individual design
feature vignettes could be more manageably categorised. For example, in assessing how
design feature preference might relate to user motivation or personality, in its current
form (of 37 design features) a quantitative approach to analysing any relationships might
require multiple individual statistical tests (increasing a Type I error). In stratifying and
effectively “reducing” the number of items into broader categories, such statistical

obstacles can be avoided, as well as achieving model parsimony.

Notably, the objective to achieve model parsimony and a factor structure did not conflict
with the broader objective to improve on issues of specificity outlined in section 4.2.3. A
key component of the specificity issue concerns replicability of findings, such that future
research can build accurately upon the design features used and tested in previous work.
By reducing the number of design features into broader categories, this aspect of
specificity is not compromised, given that broader factor categories and the individual
design features with which the category is comprised, can still be clearly reported.
Furthermore, researchers can be made aware via a style of reporting and classification
that each factor should be regarded as an umbrella, under which the smaller,
implementable design features have been operationalised and used within a given

research study.
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5.4 Research aim

The primary aim for the present study was to apply the DFPS to understand how user
design preference related to dimensions of user motivation and personality, as measured
by the Trojan Player Typology motivation scale (Kahn et al,, 2015), and the HEXACO 60-
item personality scale (Ashton & Lee, 2009). The secondary aims for the present study
were to increase the variance in sample characteristics by recruiting from a greater
number of gaming communities, expand the number of design features that comprise the
DFPS from the existing 37, and to achieve a broader categorisation of the design features

which comprise the DFPS.

5.5 Methods

5.5.1 Design

The present study employed a within-subjects cross-sectional online survey
methodology to identify how motivation and personality relate to user design preference.
Participants were asked to complete a user engagement scale, a motivation scale and
personality scale, and provide preference ratings for a series of design feature vignettes.
As such there were four variables of interest: reported user engagement as measured by
play duration and play frequency questions; responses to the Trojan Player Typology
motivation scale (Kahn et al., 2015) which measured user motivation; responses to the
HEXACO-60 personality scale (Ashton & Lee, 2009) which measured user personality;

and responses to the DFPS, which measured user preference for 47 design features.

5.5.2 Participants

Players were recruited from various gaming Reddits; /r/GameCollecting, /r/Games,
/r/Gaming, /r/GoW, /r/Guildwars, /r/MachineLearning, /r/PCMR, /r/Rainbow6, r/Red
Dead, /r/Rocket League, /r/Steam, /r/True Gaming, /r/Witcher, and /r/WoW. A total of
900 players participated (Reddit breakdown is detailed in Table 15), with 90% male, 7%
female, and 3% not identifying. Ages ranged from 18 to 54 (Mean age = 25.55 years; SD =
5.32). The average level of gaming experience for the sample was 17 years (SD = 6.28).
56% of participants were employed, 29% were students, 10% were actively seeking
employment, and 5% were unemployed. Of the total sample, 51% were from North

America, 36% from Europe, 6% from Asia, and the remaining from South America,
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Oceania, or Africa. 92% of participants reported most use of a PC platform to play video
games, followed by consoles (XBOX, Playstation, Nintendo) at 7%, and mobiles and
tablets at 1%. Most participants reported World of Warcraft as their favourite game
(n=256), followed by DOTA 2 (n=22), the Final Fantasy series (n=21), the HALO series
(n=20), and Rocket League (n=20).

Table 15

Reddit sample distribution (largest to smallest)

Reddit (n)
WoW 500
Steam 123
PCMR 113
True Gaming 46
Witcher 34
Rocket League 30
Gaming 17
Red Dead 10
Rainbow 6 10
Game Collecting 8
GoW (Gears of War) 5
Games 2
Guildwars 1
Machine Learning 1

5.5.2.1 Eligibility criteria

Participants were only eligible to participate if they met two main criteria. The first, was
that participants must have regularly played video games for at least two hours per week,
which in previous gaming research has been regarded as the minimum time spent playing
to qualify as being a gamer (Kolo & Braun, 2004). It was expected that players possess
the prerequisite experience to understand the functional representation of Design
features, therefore ratings of representativeness would be more reliable than those given
by non-players. The second criteria were for participants to have been aged 18 years or
older. As the study exclusively employed online methodologies, there was no way for
researchers to obtain parental consent for underage participants, therefore only those of

the legal age to consent were able to participate.
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5.5.2.2 Participation incentive

All participants were automatically enrolled into a free game giveaway, wherein the
successful winner would be awarded a game of their choice, limited to $77 or £55 and
purchasable only from a reputable online seller (such as STEAM, Origin, or the XBOX

marketplace).

5.5.3 Materials

5.5.3.1 Design feature preference

Participants were required to complete the DFPS, which required participants to report
to what extent they found a given design feature fun, motivating, useful, and preferable
(Lopez & Tucker, 2019). A total of 47 design features were functionally represented via
vignettes (an increase of 10 from the previous study), each of which had been generated
from a literature review (Arnab et al, 2015; da Rocha Seixa et al., 2016; Hamari &
Lehdonvirta, 2010; Lameras, 2017; Marczewski, 2015; Nacke, 2018; Orji et al., 2018;
Rocha et al., 2008; Sailer et al,, 2017; Tondello et al.,, 2017; Werbach & Hunter, 2012), and

previous study validation (see Table 16).

The additional 10 design features that were added to the previous 37 design features
followed the same wording format as that which was found to be most representative in
the previous study i.e., defining the design feature by wording using the possessive form.
Repeated measures were also applied, such as each vignette being limited to 17 words
and achieving an average Flesch reading ease score of 53.31 and a Flesch-Kincaid grade
level test score of 8.85, suggesting that the vignettes could be easily read by 13-14-year-
olds. Together, all design features achieved an alpha of (a =.934) suggesting high internal
consistency. Ratings were made via a 5-point Likert scale (1 - strongly unfavourable, 5 -
strongly favourable) that was designed to emulate a conventional star rating system to
induce participants to consider their ratings in a more meaningful capacity (see Appendix
C). Example vignettes include examples include the Complementarity design feature
(being required to complete an objective or task only with the help and abilities of
another player), and the Demotion design feature (being demoted and having your rank

reduced after failing in some way).
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5.5.3.2 User engagement

User engagement was measured by play duration (how long a typical play session lasts)
and play frequency (how often a participant plays in a week), as has been used in previous
gaming research (Brunborg et al, 2014). The conceptualisation of behavioural
engagement in this study diverges from more technical understandings of behavioural
engagement, which usually comprise of concepts such as Immersion, Presence, Flow,
Psychological absorption, and Dissociation (Brockmyer et al, 2009). While these
concepts can provide an insight into how engaged a user may be when playing video

games, in the context of Gamification, they may not be appropriate.

For example, according to Brown and Cairns (2004), immersion is defined as a
"psychological state in which a person's awareness of the physical self is diminished or
lost due to being surrounded in an engrossing total environment” (p. 94). Given the “real-
life” aspect of Gamification, it is highly unlikely that a loss of personal awareness due to
environmental engrossment would be achievable, given the emphasis of being presently
aware within the gamified context, and interacting with design features in a real-life
setting. As such, determining which design features are most engaging using this metric

is arguably inappropriate.

5.5.3.3 Motivation

Motivation was measured by the Trojan Player Typology Gaming Motivation Scale (Kahn
et al, 2015), which requires participants to rate the extent to which they agree or
disagree with 15 motivation related statements via a five-point likert scale (1- strongly
disagree, 5 - strongly agree). The scale measures six dimensions of gaming motivation;
Socialisers (players who play to socialise), Completionists (players who play to complete
every aspect of the game), Competitors (players who play to succeed), Escapists (players
who play to escape from real life), Story-driven (players who primarily are interested in
the game story), and Smarty-pants (players who seek intellectual stimulation and
challenge). Example statements include “I like to chat with my friends while playing a
video game” and “It is important to me to be the fastest and most skilled person playing

the game”.
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5.5.3.4 Personality

Personality was measured by the HEXACO-60 (Ashton & Lee, 2009) personality test,
which requires participants to rate the extent to which they agree with 60 statements, via
a 5-point Likert scale (1- strongly disagree, 5 - strongly agree). The scale measures six
dimensions of personality (10 items per dimension): Honesty-Humility (comprising of
sub-traits such as sincerity, fairness, greed avoidance, and modesty), Emotionality
(comprising of sub-traits such as fearfulness, anxiety, dependence, and sentimentality),
Extraversion (comprising of sub-traits such as social self-esteem, social boldness,
sociability, and liveliness), Agreeableness (comprising of sub-traits such as forgivingness,
gentleness, flexibility, and patience), Conscientiousness (comprising of sub-traits such as
organisation, diligence, perfectionism, and prudence), and Openness (comprising of sub-
traits such as aesthetic appreciation, inquisitiveness, creativity, and unconventionality).
Example statements include “People sometimes tell me that I am too critical of others”

and “My attitude toward people who have treated me badly is “forgive and forget”.

5.5.3.5 Demographics

Participants were asked to submit standard demographic data, such as age, ethnicity,
gender, education status, country of domicile, employment status and marital status. In
addition, general gaming related demographics will also be collected, such as favourite
game title, favourite game genre to play, most used gaming platform, and for how long

they have played video games (in years).

Table 16
All 47 design feature vignettes

Design feature Vignette
PVP Being able to compete against other players
Leaderboard (Competition) Being able to see how your score and rank compare with other players
Punish Being able to punish an opponent once you have defeated them
Complementarity Being required to complete an objective or task only with the help and abilities of another
player

Shared Goal Being able to complete an objective more effectively if you work with another player

Trade Being able to trade inventory items/currency with other players in exchange for
items/currency
Friend Invite Having the option to invite friends to play with you

Text Chat Being able to communicate with other players via text chat
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Voice Chat

Emotes

Communal discovery

Trophy

Badges

Medal

Tokens

Item Power-up

Bonnus

Lottery

Depletion

Restriction

Demotion

Points

Progress Bar

Leaderboard

Scarlett letter

Performance graphs

Walkthrough

Tips / Hints

Notification / Prompts

Cut Scenes

Storyline

Currency

Item Degradation

Dashboard

Behavioural Momentum

Levels

Barriers / Access

Being able to communicate with other players via voice chat

Being able to express your emotion and feelings through your avatar behaviour (such as
jumping or dancing)

Being able to complete tasks and learn new things as a community

The scenario in which a trophy is received after completing an achievement or milestone

The scenario in which a badge is received after completing an achievement or milestone

The scenario in which a medal is received after completing an achievement or milestone

Being able to earn tokens after completing challenges, that can be used to buy game content

Being able to receive beneficial items / power ups after completing challenges or tasks

The scenario in which an unexpected or additional reward is received

The scenario in which you receive a reward by luck

Having to lose points, items or currency after failing in some way

Having to lose access to some aspects of the game after failing in some way

Being demoted and having your rank reduced after failing in some way

Being able to see your progression in a number format

Being able to see how close you are to reaching a milestone in a bar format

Being able to see how your score and rank compare with other players

The element where other players are made aware of when you are stuck/failing

Being able to view your performance level in a graph

Having the option to receive a step-by-step guide on how to complete tasks or play the game

Being able to receive tips and hints when playing

Being able to receive key notifications and updates when playing

Being able to see how the story progresses through cutscenes

Having a central theme and story that the game revolves around

Being able to spend your in-game money/currency on game content

Knowing that you must use some items/game content sooner rather than later due to time
expiration

Being able to access game information, such as your game history, resources, profile, friends
list, achievements etc.

The gradual increase in difficulty as the game goes on

Sections or parts of the game that are only accessible once a previous/existing level is
completed

The exclusion from accessing specific aspects or parts of the game
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The smaller and more immediate goals that once completed, will assist in fulfilling the game

Game Goal objective
Game Objective The overarching goal when playing a game mode
Boss Battles Overcoming an enemy/task at the end of a level that has increased significantly in difficulty
Beginners luck Help in achieving a high rate of success when completing the first few tasks

Design / Editing /

Customisation The option to edit or design aspects of the game (e.g., avatar, environment, inventory)

Decision Making The power to make decisions that significantly alter the course of the game/story
Vote Having the opportunity to vote on something (e.g., map, weapon, rules)
Avatar Being able to represent yourself via a virtual model/sprite/signature
Profile Being able to immediately convey several aspects of yourself to other players
Rank / Status Being assigned a category and rank that reflects your ability, score and/or experience

5.5.4 Procedure

Participants access the survey via a URL link provided in the recruitment advertisement,
after which they were presented with the study information sheet. After providing
consent and completing the demographics sheet, participants were required to report
their level of engagement, followed by the completion of the Trojan motivation scale and
the HEXACO personality scale. Thereafter, participants completed the design feature

preference rating task, and were finally debriefed.

5.5.5 Ethics approval

Ethical approval was granted by Birmingham City University’s research ethics committee

under the reference code Lally/2024/R(A)/2019/Mar/BLSS.
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5.6 Results

The analytical approach to data analysis for part one was spread across four analyses, in
line with the research aims of the overall study. The first analysis was to stratify the 47
design feature vignettes, such that a more simplified and parsimonious model of design
features could be reached. The second analysis was to identify which design features
were predictive of variance in user engagement (play duration and play frequency) as
based on user design feature preference. Analysis three and four were to focus on the role
of individual differences in predicting user preference for significant design features, as

per the path diagram below (Figure 5).

Figure 5 - Flow diagram illustrating role of individual differences

Individual difference }—+ User design preference }——+ User engagement

Specifically, analysis three focused on how user motivation predicted design feature

preference, while analysis four focused on how user personality predicted design feature
preference. Descriptive statistics showing mean scores for user engagement, user
motivation, user personality, and design feature preference, as well as indications of
normality (Skewness and Kurtosis), and the number of participants that provided

responses is outlined in Table 34.

Table 34

Distribution statistics and mean scores for user engagement, user motivation, user personality, and design feature preference

. k Kur
Variable Mean SD S(S%V [SuE)t n
User engagement
Play duration 25.15 15.76 1.34 (.082) 2.45 (.163) 900
Play frequency 7.74 4.70 3.49 (.082) 20.11 (.163) 900
Motivation (Trojan Player Typology)
Social motivation 11.28 2.97 -0.91 (.082) 0.26 (.163) 900
Completionist motivation 11.74 2.37 -0.71 (.082) 0.50 (.163) 900
Competitor motivation 9.37 3.04 -0.09 (.082) -0.70 (.163) 900
Story motivation 5.28 1.93 0.23 (.082) -0.33 (.163) 900
Smarty motivation 6.55 1.87 -0.22 (.082) -0.18 (.163) 900
Escape motivation 7.32 1.88 -0.61 (.082) 0.00 (.163) 900
Personality (HEXACO)
Honesty-Humility 34.05 6.17 -0.30 (.082) 0.36 (.163) 900
Emotionality 29.61 6.53 0.13 (.082) -0.17 (.163) 900

Extraversion 2831 7.55 -0.03 (.082) -0.36 (.163) 900
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Agreeableness
Conscientiousness

Openness
Design features preference

PVP
Leaderboard (Competition)
Punish
Complementarity
Shared Goal
Trade
Friend Invite
Text Chat
Voice Chat
Emotes
Communal discovery
Trophy
Badges
Medal
Tokens
Item Power-up
Bonus
Lottery
Depletion
Restriction
Demotion
Points
Progress Bar
Leaderboard (Feedback)
Scarlett letter
Performance graphs
Walkthrough
Tips / Hints
Notification / Prompts
Cut Scenes
Storyline
Currency
Item Degradation
Dashboard
Behavioural Momentum
Levels
Barriers / Access
Game Goal
Game Objective
Boss Battles

Beginners luck

Design / Editing / Customisation

31.22
34.13

35.17

12.38
13.45
7.44
10.44
13.98
14.43
17.13
14.67
13.74
10.53
14.18
13.82
12.65
12.29
14.08
14.77
14.23
6.07

8.02

14.86
15.34
13.71
8.01
13.73
10.08

11.23

14.76
16.35
15.27
6.87
14.78
16.23
13.80
7.96
14.51
15.83
16.77
8.86

15.31

6.08

6.44

4.84

4.92

4.67
4.49
3.96
4.14

4.82

4.78
4.88
5.20

5.32

4.84
4.54
4.32
4.76
4.25
4.90
4.16

4.04

5.03
5.01
442
430
4.60
4.62
413
454
4.50
437
410
455
4.94

4.01

4.88

4.68

-0.20 (.082)
-0.27 (.082)

-0.40 (.082)

-0.34 (.082)
-0.54 (.082)
0.67 (.082)
0.04 (.082)
-0.63 (.082)
-0.75 (.082)
-1.93 (.082)
-0.87 (.082)
-0.62 (.082)
-0.03 (.082)
-0.79 (.082)
-0.67 (.082)
-0.39 (.082)
-0.33 (.082)
-0.79 (.082)
-0.95 (.082)
-0.68 (.082)
0.89 (.082)
0.35 (.082)
1.03 (.082)
0.30 (.082)
-0.96 (.082)
-1.05 (.082)
-0.66 (.082)
0.37 (.082)
-0.73 (.082)
0.05 (.082)
-0.23 (.082)
0.12 (.082)
-0.75 (.082)
-1.36 (.082)
-0.98 (.082)
0.59 (.082)
-0.78 (.082)
-1.34 (.082)
-0.65 (.082)
0.35 (.082)
-0.71 (.082)
-1.17 (.082)
-1.59 (.082)
0.20 (.082)

-1.04 (.082)

0.40 (.163)
-0.09 (.163)

-0.03 (.163)

-0.66 (.163)
-0.53 (.163)
-0.22 (.163)
-0.96 (.163)
-0.33 (.163)
0.15 (.163)
3.89 (.163)
0.74 (.163)
-0.35(.163)
-0.84 (.163)
0.00 (.163)
-0.27 (.163)
-0.75 (.163)
-0.79 (.163)
-0.19 (.163)
0.36 (.163)
-0.01 (.163)
0.75 (.163)
-0.68 (.163)
0.96 (.163)
-0.71 (.163)
0.75 (.163)
0.91 (.163)
-0.29 (.163)
-0.63 (.163)
-0.12 (.163)
-0.34(.163)
-0.26 (.163)
-0.55 (.163)
-0.06 (.163)
1.70 (.163)
0.38 (.163)
-0.11 (.163)
0.10 (.163)
1.68 (.163)
0.02 (.163)
-0.61 (.163)
0.39 (.163)
1.71 (.163)
2.91(.163)
-0.61 (.163)

0.59 (.163)

900

900

900

900

900

900

900

900

900

900

900

900

900

900
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Decision Making 16.16 4.25 -1.37 (.082) 1.71 (.163) 900
Vote 12.61 4.84 -0.47 (.082) -0.27 (.163) 900
Avatar 14.08 5.07 -0.68 (.082) -0.27 (.163) 900
Profile 12.26 5.23 -0.35 (.082) -0.59 (.163) 900
Rank / Status 14.08 4.79 -0.73 (.082) 0.00 (.163) 900

Notes: SD = Standard deviation, Skew = Skewness, Kurt = Kurtosis, SE = Standard error, n = Sample size.

5.6.1 Analysis One — Exploratory Factor Analysis of design features

An EFA using a Principle-Axis Factor (PFA) extraction was conducted to identify the
internal factor structure of 900 participant preference ratings to the 47 design feature
vignettes that comprised the DFPS. The suitability of PAF was first assessed prior to
analysis. Inspection of the correlation matrix showed that all variables had at least one
correlational coefficient greater than 0.3 (Appendix D), highlighting that all variables
(design features) are adequately correlated with each other. The overall Kaiser-Meyer-
Olkin (KMO) measure was .919, with individual KMO measures all greater than 0.8
(Appendix E), further highlighting the linearity of relationships between each variable
(design feature) and suitability for conducting the PAF (measures over .08 are considered
highly suitable for factor analyses; Kaiser, 1974). Bartlett's Test of Sphericity was also
statistically significant [x2 (1081) = 19814.30, p<0.01], indicating that the correlation
matrix did not suffer from multicollinearity - too high or too low correlations among all

variables.

The PAF revealed nine components that had eigenvalues greater than 1 and which
explained 24.9%, 5.7%, 4.3%, 3.7%, 3.1%, 2.6%, 2.4% 1.8% and 1.3% of the total
variance, respectively. Visual inspection of the scree plot and identification of the
inflection point indicated that nine components should be retained (Catell, 1966). In
addition, a nine-component solution met the interpretability criterion, therefore nine
components were retained. The nine-component solution explained 49.8% of the total
variance. A Direct Oblimin Oblique rotation was used as factors (and constituent
variables) were expected to be correlated (as per suitability tests discussed above). The
rotated solution exhibited ‘simple structure’ (Thurstone, 1947). A coefficient suppression
of 0.3 was desired (Tabachnick & Fidell, 2014), and factors which remained after this
coefficient suppression were to have at least comprised of three loadings, each of which

being greater than 0.4 (Samuels, 2016).
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The interpretation of data was consistent with expectations of how each design feature
would load onto factors, based on the similarity of each design feature function. For
example, design features which served a function of creating, managing, or moderating
the level of difficulty a user encounters loaded onto the first factor, referred to as the
Difficulty factor (comprising of the design features; Behavioural Momentum (the gradual
increase in difficulty as the game goes on), Levels (sections or parts of the game that are
only accessible once a previous/existing level is completed), Game Goal (the smaller and
more immediate goals that once completed will assist in fulfilling the game objective)
Game Objective (the overarching goal when playing a game mode), and Boss Battle
(overcoming an enemy/task at the end of a level that has increased significantly in
difficulty). Similarly, Competition design features loaded onto Factor 2, Reward design
features loaded onto Factor 3, Accessibility design features loaded onto Factor 4, Loss
design features loaded onto Factor 5, Expression design features loaded onto Factor 6,
Cooperation design features loaded onto Factor 7, Improvement design features loaded
onto Factor 8, and Narrative design features loaded onto Factor 9. A detailed summary of

which design feature each factor was comprised of can be found in Figure 6.

Figure 6 - Factor loadings from EFA

Design feature dimension

Difficulty (1) Competition (2) Reward (3) Accessibility (4)
Design feature
Promote increases in . . Design features which ~ Design features which
o Design features which
the level of difficulty - promote the role of promote user
. promote competition - o
experienced by the b rewards available to accessibility to the
etween users
user users game

Behavioural momentum 0.510
Levels 0.477
Game Goal 0.453
Game Objective 0.428
Boss Battle 0.420

Leaderboard (feedback) 0.683

Leaderboard (Competition) 0.641

Rank 0.584

PVP 0.472

Points 0.370

Performance Graph 0.355

Dashboard 0.342

Badges -1.002

Medal -0.966
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Trophy
Tips / Hints
Walkthrough

Beginners Luck

Notifications

-0.839

Design feature dimension (continued)

82

0.759
0.715
0.527
0.521

Loss (5)

Expression (6)

Cooperation (7)

Improvement (8)

Narrative (9)

Design feature
Design features
which promote
reminders of loss
or failure to users

Restriction -0.768
Depletion -0.693
Demotion -0.561
Scarlett -0.408
Item Degradation -0.394
Barriers -0.393
Lottery -0.336
Punish -0.313
Avatar
Design / Editing /
Customisation
Profile
Vote
Emotes
Shared Goal
Complementarity

Communal Discovery
Voice Chat
Friend Invite
Text Chat
Item Power-up
Currency
Tokens
Trade
Progress Bar
Storyline
Cut Scenes
Decision Making

Bonus

Design features
which promote
users to engage in
personal
expression

0.825
0.659

0.609
0.307
0.302

Design features
which promote
cooperative play
between users

-0.764
-0.649
-0.520
-0.420
-0.408
-0.394

Design features
which promote
users to improve
in-game skills or
abilities

0.603
0.564
0.538
0.506
0.344

Design features
which promote
users to engage
in story design
and narrative

0.882
0.606
0.506
0.465
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5.6.2 Analysis Two - Design feature preference and user engagement

5.6.2.1 Play duration

A multiple regression was conducted to assess how the identified nine dimensions of
design feature preference predicted variance in play duration. There was linearity as
assessed by partial regression plots and a plot of studentized residuals against predicted
values. There was independence of residuals as assessed by a Durbin-Watson statistic of
1.785. There was homoscedasticity as assessed by visual inspection of a plot of
studentized residuals versus unstandardized predicted values (Figure 7). There was no
evidence of multicollinearity, as assessed by tolerance values greater than 0.1 (Hair etal,,
2014), indicating that the independent variables (design feature dimensions) were not

highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than +3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met, as
assessed by visual inspection of a Q-Q Plot (Appendix F). The multiple regression model
significantly predicted play duration, F (9, 863) = 5.966, p <.001, adj. R? =.05. Only three
of the nine design feature dimensions significantly predicted play duration: Accessibility
Design features (B = -.17, p <.001), Expression Design features (B = .09, p <.050), and
Improvement Design features (B = .10, p < .050). Whereas increases in preference for
Expression and Improvement Design features correlated with an increase in play
duration, preference for Accessibility Design features correlated with a decrease in play
duration. The nonsignificant associations between the remaining six design feature

dimensions and play duration can be found in Appendix X).
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Figure 7 - Plot of play duration studentized residuals
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5.6.2.2 Play frequency

A multiple regression was conducted to assess how nine dimensions of design feature
preference predicted variance in play frequency. There was linearity as assessed by
partial regression plots and a plot of studentized residuals against predicted values.
There was independence of residuals as assessed by a Durbin-Watson statistic of 1.991.
There was homoscedasticity as assessed by visual inspection of a plot of studentized
residuals versus unstandardized predicted values (Figure 8). There was no evidence of
multicollinearity, as assessed by tolerance values greater than 0.1 (Hair et al,, 2014),
indicating that the independent variables (design feature dimensions) were not highly

correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than +3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met, as
assessed by visual inspection of a Q-Q Plot (Appendix G). The multiple regression model
significantly predicted play frequency, F (9, 843) = 1.869, P <.050, adj. R? =.02. Only one
of nine design feature dimensions significantly predicted play frequency: Expression

design features (B =.02, p <.050). Specifically, higher reported preference for Expression
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design features corelated with increases in play frequency. The nonsignificant
associations between the remaining eight design feature dimensions and play frequency

can be found in Appendix X).

Figure 8 - Plot of play frequency studentized residuals
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5.6.3 Analysis Three — User motivation and design feature preference

After determining which design features significantly predicted variance in user
engagement (Expression, Improvement, and Accessibility design features) (EIA), analysis
three focused on identifying how user motivation might predict variance in reported

preference for EIA design features.

To ensure a Type I error did not occur due to the same test being conducted multiple
times on the same data set, a Bonferroni correction was applied, such that the significance
level for each of the succeeding analyses was made smaller (VanderWeele & Mathur,
2019). As per guidance from Napierala (2012), the significance level of 0.05 was reduced
to a significance level of 0.006, using the Bonferroni formula of dividing the original a-

value by the number of analyses on the dependent variable (0.05/8 = 0.006).
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5.6.3.1 Expression design features

A multiple regression was conducted to assess how motivation dimensions from the
Trojan Player Typology predicted variance in Expression design feature preference.
There was linearity as assessed by partial regression plots and a plot of studentized
residuals against predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 1.968. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 6). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al., 2014), indicating that the independent variables (motivation

dimensions) were not highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than +3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met, as
assessed by visual inspection of a Q-Q Plot (Appendix H). Using the Bonferroni adjusted
significance level, the multiple regression model significantly predicted user design
preference, F (6, 879) = 30.646, P <.001, adj. R* = .17. Preference for Expression design
features was significantly predicted by the Socialiser motivation (B = 1.14, p < .001),
Story-driven motivation (B = 1.66, p <.001), and Escapist motivation (B = 2.31, p <.001).
Specifically, scoring higher in Socialiser, Story-driven, and Escapist motivations
correlated with increases in preference for Expression Design features. The
nonsignificant associations between the remaining three motivations and Expression

design features can be found in Appendix Y).
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Figure 9 - Plot of Expression design feature preference and motivation studentized residuals
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5.6.3.2 Improvement design features

A multiple regression was conducted to assess how motivation dimensions from the
Trojan Player Typology predicted variance in Improvement design feature preference.
There was linearity as assessed by partial regression plots and a plot of studentized
residuals against predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 1.968. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 10). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al., 2014), indicating that the independent variables (motivation

dimensions) were not highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than *3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met, as
assessed by visual inspection of a Q-Q Plot (Appendix I). Using the Bonferroni adjusted
significance level, the multiple regression model significantly predicted user design
preference, F (6,877) = 18.364, P <.001, adj. R? =.11. Preference for Improvement design
features was significantly predicted by the Socialiser motivation (B = 1.24, p <.001),
Story-driven motivation (B = 1.26, p <.001), and Escapist motivation (B = .80, p <.050).
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Specifically, scoring higher in Socialiser, Story-driven, and Escapist motivations
correlated with increases in preference for Improvement design features. The
nonsignificant associations between the remaining three motivations and Improvement

design features can be found in Appendix Y).

Figure 10 - Plot of Improvement design feature preference and motivation studentized residuals

3.00000-

2.00000-

1.00000-

00000—

Studentized Residual

-1.00000-

-2.00000+

-3.00000 T T T T T
50.00000 60.00000 70.00000 8000000 90.00000

Unstandardized Predicted Value

5.6.3.3 Accessibility design features

A multiple regression was conducted to assess how motivation dimensions from the
Trojan Player Typology predicted variance in Accessibility design feature preference.
There was linearity as assessed by partial regression plots and a plot of studentized
residuals against predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 2.072. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 8). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al,, 2014), indicating that the independent variables (motivation

dimensions) were not highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than +3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2

(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met,

as assessed by visual inspection of a Q-Q Plot (Appendix I). Using the Bonferroni
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adjusted significance level, the multiple regression model significantly predicted user
design preference, F (6,881) = 7.193, p <.001, adj. R* =.04. Preference for Accessibility
design features was significantly predicted by the Story-driven motivation (B =.77,p <
.050), and Escapist motivation (B =.83, p <.050). Specifically, scoring higher in Story-
driven and Escapist motivations correlated with increases in preference for
Accessibility design features. The nonsignificant associations between the remaining

four motivations and Accessibility design features can be found in Appendix Y).

Figure 11 - Plot of Accessibility design feature preference and motivation studentized residuals
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5.6.4 Analysis Four — User personality and design feature preference

Analysis four follows analysis three, by focusing on how preference for EIA design
features could be predicted by the individual difference of personality. As was the case
for tests conducted in the previous section (5.6.3) on user motivation and design feature
preference, all tests were subject to the Bonferroni adjusted significance level of 0.006,

so as to reduce the occurrence of a Type [ error.
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5.6.4.1 Expression design features

A multiple regression was conducted to assess how personality dimensions from the
HEXACO personality model predicted variance in Expression design feature preference.
There was linearity as assessed by partial regression plots and a plot of studentized
residuals against predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 1.825. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 12). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair etal,, 2014), indicating that the independent variables (personality

dimensions) were not highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than +3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met, as
assessed by visual inspection of a Q-Q Plot (Appendix K). Using the Bonferroni adjusted
significance level, the multiple regression model significantly predicted user design
preference, F (6, 877) = 8.486, p < .001, adj. R? = .05. Preference for Expression design
features was significantly predicted by personality dimensions of Emotionality (B =.188,
p < .001), Agreeableness (B = .084, p < .050), and Openness (B = .092, p < .050).
Specifically, scoring higher in personality dimensions of Emotionality, Agreeableness,
and Openness correlated with increases in preference for Expression design features. The
nonsignificant associations between the remaining three personality traits and

Expression design features can be found in Appendix Z).
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Figure 12 - Plot of Expression design feature preference and personality studentized residuals
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5.6.4.2 Improvement design features

A multiple regression was conducted to assess how personality dimensions from the
HEXACO personality model predicted variance in Improvement design feature
preference. There was linearity as assessed by partial regression plots and a plot of
studentized residuals against predicted values. There was independence of residuals as
assessed by a Durbin-Watson statistic of 1.963. There was homoscedasticity as assessed
by visual inspection of a plot of studentized residuals versus unstandardized predicted
values (Figure 13). There was no evidence of multicollinearity, as assessed by tolerance
values greater than 0.1 (Hair et al, 2014), indicating that the independent variables

(personality dimensions) were not highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than #3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),
indicating no outliers were present in the data. The assumption of normality was met, as
assessed by visual inspection of a Q-Q Plot (Appendix L). Using the Bonferroni adjusted
significance level, the multiple regression model significantly predicted user design

preference, F (6, 881) = 4.166, p <.001, adj. R? =.02. Preference for Improvement design
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features was significantly predicted by personality dimensions of Extraversion (B =.118,
p <.050) and Emotionality (B =.097, p <.050). Specifically, scoring higher in personality
dimensions of Extraversion and Emotionality correlated with increases in preference for
Improvement design features. The nonsignificant associations between the remaining

four personality traits and Improvement design features can be found in Appendix Z).

Figure 13 - Plot of Improvement design feature preference and personality studentized residuals
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5.6.4.3 Accessibility design features

A multiple regression was conducted to assess how personality dimensions from the
HEXACO personality model predicted variance in Accessibility design feature preference.
There was linearity as assessed by partial regression plots and a plot of studentized
residuals against predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 2.051. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 14). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al,, 2014), indicating that the independent variables (personality

dimensions) were not highly correlated with each other.

Measures to detect outliers revealed no studentized deleted residuals greater than +3
standard deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2
(Huber, 1981), or values (influential points) for Cook's distance above 1 (Cook, 1977),

indicating no outliers were present in the data. The assumption of normality was met, as
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assessed by visual inspection of a Q-Q Plot (Appendix M). Using the Bonferroni adjusted
significance level, the multiple regression model significantly predicted user design
preference, F (8, 892) = 5.837, p <.001, adj. R* = .03. Preference for Accessibility design
features was significantly predicted by personality dimensions of Agreeableness (B =
.079, p <.050), Emotionality (B =.160, p <.001), Extraversion (B =.087, p <.050), and
Honesty-Humility (B = -.093, p < .050). Specifically, scoring higher in the personality
dimensions of Agreeableness, Emotionality, and Extraversion correlated with increases
in preference for Accessibility design features, whereas higher scores in Honesty-
Humility corresponded to decreases in preference for Accessibility design features. The
nonsignificant associations between the remaining two personality traits and

Accessibility design features can be found in Appendix Z).

Figure 14 - Plot of Accessibility design feature preference and personality studentized residuals
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5.7 Discussion

The primary aim of the present study was to understand how design feature preference,
as measured by the DFPS, related to user engagement, and how variances in user
engagement and design feature preference could be predicted by the individual
differences of motivation and personality. This aim was fulfilled, with the findings first
indicating that variance in user engagement could be predicted by preference for
Expression (positive association), Improvement (positive association), and Accessibility
(negative association) design feature dimensions. As such, the subsequent analyses on
how design feature preference related to user motivation and user personality, were
focused on these dimensions. User engagement was not predicted by preference for the
Difficulty, Competition, Reward, Loss, Cooperation, and Narrative design feature

dimensions, each of which returned a non-significant association (Appendix X).

In examining how variance in design feature preference could be predicted by the
individual difference of motivation, results indicated that the Trojan motivations of
Socialiser, Story-driven, and Escapist predicted variance in preference for the EIA design
features, whereas the motives of Completionist, Competitors, and Smarty-pants did not
predict variances in preference for the EIA design features (Appendix Y). Specifically,
preference for Expression design features was predicted by variance in the motivations
of Socialiser, Story-driven, and Escapist; preference for Improvement design features was
predicted by variance in the motivations of Socialiser, Story-driven, and Escapist; and
preference for Accessibility design features was predicted by variance in the motivations

of the Story-driven and Escapist.

In examining how variance in design feature preference could be predicted by the
individual difference of personality, results indicated that the HEXACO personality traits
of Agreeableness, Emotionality, Honest/Humility, Extraversion, and Openness to
Experience, predicted variance in preference for EIA design features, whereas the
personality trait of Conscientiousness did not predict preference for EIA design features
(Appendix Z). Specifically, preference for Expression design features was predicted by
variance in the personality dimensions of Emotionality, Agreeableness, and Openness to
Experience; preference for Improvement design features was predicted by variance in

the personality dimensions of Extraversion and Emotionality; and preference for
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Accessibility design features was predicted by variance in the personality dimensions of

Honesty-Humility, Emotionality, Extraversion and Agreeableness

Secondary aims of the present study were to expand the number of design features that
comprise the DFPS, to subject the DFPS to factor structuring, and to diversify the
participant sample. These aims were fulfilled, with the number of design features that
comprise the DFPS increasing from 37 to 47. Additionally, the data collected from the
DFPS was subject to factor structuring via an EFA, which revealed a nine-component
factor structure, comprising of the design feature dimensions of Difficulty (1)
Competition (2) Reward (3) Accessibility (4) Loss (5) Expression (6) Cooperation (7)
Improvement (8), and Narrative (9). The DFPS structure is a novel contribution to the
field of Adaptive Gamification and enables further model development. A more diverse
participant sample was also used in the present study, with data collected from a total of
14 gaming communities (compared with the single gaming community used in the

previous study).

5.7.1 User engagement and design feature preference

Before assessing the relationship between user design preference and individual
differences, it was first necessary to identify how user design preference was related to
engagement. As engagement is the primary aspect of the user experience that
Gamification seeks to increase, it was necessary to focus on the design features for which
variance in user preference was associated with variance in user engagement. In
reference to the flow diagram illustrated earlier in this chapter, the focus on user design

feature preference and engagement focuses on the latter part of the diagram (Figure 15).

Figure 15 - Flow diagram illustrating focus of analysis

Individual difference User design preference > User engagement

Results indicated that EIA design features (detailed in Table 17) were found to predict
variance in user engagement. Specifically, increased preference for Expression design
features corresponded to both increased play duration and play frequency, and increased
preference for Improvement design features corresponded to increased play duration. In
contrast, increased preference for Accessibility design features corresponded to an

overall decrease in play duration.
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Table 17

Design feature dimensions that predicted variance in user engagement

96

Accessibility Expression Improvement
Tips / Hints Avatar Item Power-up

Being able to receive tips and hints
when playing

Walkthrough

Having the option to receive a step-by-
step guide on how to complete tasks or
play the game

Beginners Luck

Help in achieving a high rate of success
when completing the first few tasks

Notifications

Being able to receive key notifications
and updates when playing

Being able to represent yourself via a
virtual model/sprite/signature

Design / Editing / Customisation

The option to edit or design aspects of
the game (e.g, avatar, environment,
inventory)

Profile

Being able to immediately convey
several aspects of yourself to other
players

Vote

Having the opportunity to vote on
something (e.g., map, weapon, rules)

Emotes

Being able to express your emotion and
feelings through your avatar behaviour
(such as jumping or dancing)

Being able to receive beneficial items /
power ups after completing challenges
or tasks

Currency

Being able to spend your in-game
money/currency on game content

Tokens

Being able to earn tokens after
completing challenges, that can be used
to buy game content

Trade

Being able to trade inventory
items/currency with other players in
exchange for items/currency

Progress Bar

Being able to see how close you are to
reaching a milestone in a bar format

The overall metric of engagement comprised of play frequency (how often a participant
plays in a week) and play duration (how long a typical play session lasts). Similar
measures have been employed in previous gaming research (Brunborg et al., 2014), and
provide a more objective (quantified) metric than more sophisticated concepts of
engagement (such as flow, immersion, presence, psychological absorption, and
dissociation; Brockmyer et al., 2009) that rely on more subjective self-report data that
focus on user experience (e.g., “I felt involved in this shopping task” or “This shopping
experience was fun”; O’Brien, 2010). As such, the use of this metric was thought to be well

suited to the aims of the study.

5.7.1.1 Expression dimension preference and engagement

The positive relationship between preference and wuser engagement

(duration/frequency) could be explained by the nature of Expression design features. For

example, the Avatar and Design / Editing / Customisation design features have what
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could be described as significant replay value (i.e., they are features that maintain
interactivity despite repeated user exposure or interaction). As these features facilitate
and encourage user creativity and self-expression, it could be argued that a greater
preference for these design features could indicate a greater desire on behalf of the user
to create and express, therefore leading to increases in user engagement. Existing
research also supports this position, with studies indicating that the ability to customise
and edit can often lead to heightened user engagement (Leigh et al., 2018). Moreover, the
role played by game publishers could also explain why increased preference
corresponded to increased engagement. Modern games can often make available
expansion packs, in-game purchases, and lootboxes, all of which can provide users with
additional points of customisation, such as more character skins or game maps. On the
basis that a greater range of customisation could lend itself to increases in user
engagement (Macey & Hamari, 2018; Shibuya et al., 2019), it could be interpreted that

greater customisability can lead to increased user engagement.

Additionally, Expression design features more broadly serve the function of creating an
online (or in-game) identity. Take for instance MMORPGs, which offer a strong
component of role-play. Excessive engagement (in the form of internet gaming addiction)
is often observed in users of these games due to the facility to escape, roleplay and
reinvent oneself (Kuss, 2013). Therefore, the notion of experimenting or reconstructing
one’s identity, across the way in which they appear to other users (Avatar), the way they
interact with other users (Emotes) and the way in which they make decisions (Votes)
draw attention to a form of identity fluidity that Expression design features facilitate,

which could also explain why increased preference predicted increased engagement.

5.7.1.2 Improvement dimension preference and engagement

Mutual increases between preference for Improvement design features and user
engagement (specifically play duration) also emerged. Play duration may increase along
with preference for the design feature of Iltems / Powerups, as users could extend their
time spent playing to make use of a newly acquired ability. For example, in a racing game,
after receiving car enhancements, a user may spend longer playing the game to “try out”
their new abilities. According to Denisova and Cook (2019), users who acquire

enhancements tend to feel more immersed in a game; and as high immersion is a strong
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predictor of increased user engagement (Seah & Cairns, 2008), it could be expected that

the acquisition of such enhancements can lead to users increasing play duration.

Moreover, if a game requires users to spend in-game points or tokens to purchase
enhancements, then a preference for the Currency design feature might also explain
increased play duration, given that users will need to complete more in-game tasks as a
way to accrue more currency (that can be spent on enhancements). Supporting studies
also highlight the role of in-game transactions as spurring increased engagement (King
et al, 2019; Nenad, 2017). Other Improvement design features, such as the Progress Bar
design feature could also provide insight into why a mutual increase between preference
and engagement was observed. The Progress Bar design feature serves the function of
users being able to visually see how close they are to fulfilling a milestone. If interacting
with this design feature, users may increase overall play duration to fulfil the Progress
Bar and achieve the represented milestone, thereby an increased preference of the

Progress Bar design feature could lead to increased user engagement.

5.7.1.3 Accessibility dimension preference and engagement

Unlike Expression and Improvement design features, the results indicated that increased
preference for Accessibility design features corresponded to a decrease in user
engagement. The direction of this relationship might be explained by how Accessibility
design features are presented in-game. Take for example the Walkthrough and Beginners
Luck design features, both of which aim to equip new users with the knowledge on how
to perform actions and complete in-game tasks as part of a game’s onboarding process.
As a user progresses through initial tutorials and demonstrates a level of competence, the
game will gradually reduce the presence and availability of these design features as the
underlying function they serve (i.e., to “train” players) has been fulfilled and is no longer
necessary (White, 2014). If a user prefers these design features, but the game gradually
restricts or reduces the extent to which a user can interact with these design features,

then a decrease in play duration would be expected.

Beyond the function of Accessibility design features, the inverse relationship found in the
present study might also be explained by game-specific factors. For example, Andersen
et al. (2012) note that the perceived usefulness of game tutorials from a player

perspective depends largely on game complexity. That is, tutorials for games that are
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more sophisticated and cognitively demanding are more favourably perceived than
tutorials for games that are simpler. One explanation for this might be that users require
a greater level of support in learning how to operate the game if the game is more
complex. In line with the previous point about the rate at which a user becomes familiar
with a game, tutorials for more complex games may be interacted with for longer periods
given the function they serve is not as readily fulfilled as would be the case for less
complex games. Support for this perspective comes with research indicating that
tutorials of a more complex nature increase play time to a much greater extent than

tutorials of less complex games (Andersen et al., 2012).

As such, if user engagement with Accessibility design features is based upon their
perceived value or usefulness, and if perceived value or usefulness is largely influenced
by the complexity of the video game (with tutorials of more complex games being more
useful), then the observed relationship could be explained by the participants own
gaming experience. That is, their experience with interacting with Accessibility design
features might be characterised by either tutorials for games that were not complex, or
for games where the user was already familiar and did not require the tutorial (thus a

lower perceived usefulness of the tutorials), hence a lower reported play duration.

5.7.2 Individual differences and design feature preference

The next stage of analysis was to identify how individual differences of user motivation
and personality could predict preference for the EIA design features. The focus on
motivation, personality, and user design preference focuses on the former part of Figure

16.

Figure 16 - Flow diagram illustrating focus of analysis

Individual difference User design preference > User engagement

5.7.2.1 Motivation and Expression dimension preference

Preference for Expression design features (Table 17) was predicted by the Socialiser,
Story-driven, and Escapist (Table 13) motives, with increased motivation corresponding
to increased preference. According to Kahn et al. (2015), users who foster a Socialiser

motivation would be expected to have more in-game social relationships, which
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complement an increased preference for design features that require a social context,
such as the Emotes design feature. Similarly, Escapist motives, which are characterised
by user’s being drawn to fantasy and in-game power, complement an increased
preference for characterised by users’ being drawn to fantasy (Sherry et al., 2006)
complement an increased preference for the Avatar, Design / Editing / Customisation,
and Profile design features, all off which facilitate the user to role-play and virtualise

aspects of themselves (and in many cases changes those aspects).

Table 13
Kahn et al. (2015) Trojan Player Typology

Socialisers Completionists Competitors Escapists Story-driven Smarty-pants

Play to complete Play t Interested in the . ilel‘ly f(t)r 1
Play to socialise  every aspect of the Play to succeed ay to escape game Jmtefiectua
from real life . stimulation and
game story/narrative
challenge
Table 17
Design feature dimensions that predicted variance in user engagement
Accessibility Expression Improvement
Tips / Hints Avatar Item Power-up

Being able to receive tips and hints
when playing

Walkthrough

Having the option to receive a step-by-
step guide on how to complete tasks or
play the game

Beginners Luck

Help in achieving a high rate of success
when completing the first few tasks

Notifications

Being able to receive key notifications
and updates when playing

Being able to represent yourself via a
virtual model/sprite/signature

Design / Editing / Customisation

The option to edit or design aspects of
the game (e.g., avatar, environment,
inventory)

Profile

Being able to immediately convey
several aspects of yourself to other
players

Vote

Having the opportunity to vote on
something (e.g., map, weapon, rules)

Emotes

Being able to express your emotion and
feelings through your avatar behaviour
(such as jumping or dancing)

Being able to receive beneficial items /
power ups after completing challenges
or tasks

Currency

Being able to spend your in-game
money/currency on game content

Tokens

Being able to earn tokens after
completing challenges, that can be used
to buy game content

Trade

Being able to trade inventory
items/currency with other players in
exchange for items/currency

Progress Bar

Being able to see how close you are to
reaching a milestone in a bar format
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5.7.2.2 Motivation and Improvement dimension preference

Preference for Improvement design features (Table 17) was predicted by the Socialiser,
Story-driven, and Escapist motives (Table 13), with increased motivation corresponding
to increased preference. According to Chang et al. (2018), Escapist motives can be
characterised by a desire to disconnect from real life, with an orientation towards
achieving states of immersion and engaging in fantasy. Research has demonstrated that
the achievement of such states is often accompanied by prolonged periods of play,
meaning that to become immersed and escape the trials of real life, play duration
increases (Michailidis et al., 2018). As such, a motive to disengage with reality and engage
with aspects of fantasy could consist with a preference for Improvement design features
which enable or are related to aspects of fantasy. For example, the Item Power-up design
feature serves the function of providing users with character enhancements. The motive
of fantasy in video games has been described as the ability to do things you cannot do in
real life (Sherry et al., 2006) and stepping out of one’s usual identity to adopt or try a new
identity (Dmetrovics et al., 2011), thus design features which can provide enhancement
of fantasy characters or identities would likely be preferred by those who are motivated
to Escape. Moreover, design features which enable continuous development of such
fantasy characters and identities might also be expected to be preferred by users who
express Escape motives. For instance, the Improvement design features of Trade and
Currency can be used to acquire content that can be applied to fantasy characters and

identities (such as character skins; Macey & Hamari, 2018).

5.7.2.3 Motivation and Accessibility dimension preference

Preference for Accessibility design features (Table 17) was predicted by the Story-driven
and Escapist motives (Table 13), with increased motivation corresponding to increased
preference. As the Story-driven motive is characterised by an interest in the game
narrative, the relationship could be explained when considering that the Walkthrough
design feature might fulfil the motives of users who are Story-driven. To illustrate, as part
of introductory tutorials and onboarding processes, game designers often imbed task
completion and learning within the story narrative or game context (White, 2014), such
that the user becomes familiar with the game controls and instructions, as well as
understanding the world within which their activity will take place. Thus, it could be

interpreted that a Walkthrough design feature might possess a sufficient degree of
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narrative and game story and provide an environment in which the Story-driven motive
is fulfilled. Additionally, the Tips / Hints design feature might also provide a user with
exposure to the game narrative and story. For example, game tips and hints can often be
conveyed during a loading screen (a small delay that occurs while a new level or segment
of a game loads in the background, much like how online videos may buffer before being
played). Often, the content included in loading screens can contain important information
ranging from game lore and narrative to technical tips on how to operate more effectively

in the game.

Escapist motives also consist with a preference for Accessibility design features. As
discussed, Escapist motives are closely related to the notion of user immersion and flow
(Kahn et al,, 2015) wherein user attention and awareness is fully absorbed into the game
world. A key facilitator to achieving the psychological state of immersion or flow is when
a user reached an optimal balance of demand and competence, such that the task or
obstacle they face is met with a level of ability and skill. In the context of users who foster
an Escapist motive, honing their in-game ability and skill is likely to be supported by the
Accessibility design features. For instance, the Tips / Hints design features could provide
users with an understanding of how to optimise their skill development or overcome an
obstacle. Additionally, the Walkthrough design feature would likely assist users in
becoming familiar and accustomed to the game world, further supporting the
development of their skill and ability. As such, the preference of Accessibility design
features being associated with a motive of Escapism can be understood from the
perspective that Accessibility design features support the development of one’s

competence to overcome in-game obstacles.

5.7.2.4 Personality and Expression dimension preference

Preference for Expression design features (Table 17) was predicted by the personality
dimensions of Emotionality, Agreeableness, and Openness to Experience (Table 14).
These findings can be explained by how the functions the Expression design feature serve
can complement the trait tendencies of the personality dimensions. For instance, those
who score highly in Emotionality are likely to experience anxiety in response to life stress,
and fear danger (Ashton & Lee, 2004). In the context of preferring Expression design
features, a high susceptibility to anxiety and sensitivity to danger could prompt a user to

seek a safer context in the virtual world. This tendency is supported by the Preference for
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Online Social Interaction theory, which posits that users, often those who experience
social anxiety (Marino et al., 2020), believe that one is safer, more confident, and more
comfortable when interacting virtually than when interacting in traditional social
activities (Caplan, 2003). On this basis, it would appear consistent for variance in
Emotionality to predict preference for Expression design features, particularly those that
enable users to express themselves via an online identity (Besseiere et al., 2007), and
facilitate a reinvention of oneself online, such as the Avatar design feature. For example,
research highlights that an Avatar serves as a virtual representation of oneself (Gaetan et
al,, 2012) that can embody several aspects of the user’s real and artificial self (Craipeau

& Seys, 2005).

Table 14
Ashton and Lee (2004) HEXACO model of personality

Honesty- . . . . Openness to

. ty Emotionality Extraversion Agreeableness Conscientiousness P .
Humility Experience

H E X A C 0
Sincerity Fearfu.lness, Social self- Forgivingness Organisation Aesth.etl.c

Anxiety esteem appreciation
Fairness Anxiety Social boldness Gentleness Diligence Inquisitiveness
Greed i . o o

Avoidance Dependence Sociability Flexibility Perfectionism Creativity
Modesty Sentimentality Liveliness Patience Prudence Unconventionality

In the case of Openness, users who score high in this personality dimension possess
strong interest in art, nature, and make frequent use of their imagination (Ashton & Lee,
2004). In relation to user design preference, one could consider Expression design
features, particularly the Avatar, Design / Editing / Customisation, and Emotes design
features to be intuitive extensions and suitable features with which high Openness can
be complemented and nurtured (San-Martin et al., 2020). For example, the Avatar design
feature serves the function of allowing users to create a visual representation of oneself,
while the Design / Editing / Customisation design features serves the function of
providing users with a degree of control over how the virtual world can be changed. In
both cases, the free use of imagination is well facilitated, therefore a user who scores high

in Openness would be expected to prefer such design features.
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Those who score high in Agreeableness are likely to be more accepting and lenient in the
judgement of others, less competitive, and instead seek more cooperative play (Ferguson
etal.,, 2020; Ross et al., 2002). As Expression design features tend to be more present and
emphasised in game genres which also aim to provide more cooperative and collective
user experiences, such as MMORPGs (e.g., World of Warcraft, Guild Wars, Elder Scrolls:
Skyrim), users who score high in Agreeableness may prefer design features that are
characteristic of these genres. One such example is the Expression design feature of
Design / Editing / Customisation, and Avatar. In addition, as users who score high in
Agreeableness are less likely to judge others, one could also expect Expression design
features as being more preferable, given that the perceived judgement by others can

inhibit self-expression (Bailey et al., 2020).

Building on this argument, the role of gender may also provide some explanation as to
why increased Agreeableness predicted increased preference for Expression design
features. Several studies indicate that gender differences exist in personality and
temperament, with high Agreeableness observed in females more than males
(Braakmann, 2009; Chapman et al., 2007; Mueller and Plug, 2006; Nyhus & Pons, 2012;
Weisberg et al,, 2011;). In the present study, of the 7% of females who participated (n =
66), 50 % (n = 30) reported a MMORPG as being their favourite game, further highlighting
that increased Agreeableness can be associated with increased preference for game
genres or worlds wherein there is an increased emphasis and presence of Expression

design features.

5.7.2.5 Personality and Improvement dimension preference

Preference for Improvement design features (Table 17) was predicted by the personality
dimensions of Extraversion and Emotionality (Table 14). As described previously, users
who score high in Emotionality are likely to find the artificial nature of the virtual world
as a safer hedge to manage their high sensitivity to danger and anxiety. In the context of
these individuals preferring Improvement design features, it could be argued that the
pursuit of a goal-directed activity, such as improving one’s in-game competence, would
be a safer arena in which difficulty can be faced, as opposed to pursuing such forms of
improvement in real life. To elaborate, take for example the Tokens design feature, which
serves the function of enabling users to earn tokens after completing challenging that can

be used to buy game content. Though challenges can vary in the way they materialise, it
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would be reasonable to assume that the level of difficulty intrinsic to each challenge will
increase along with the reward that the user will receive if the challenge is completed. A
user who scores high in Emotionality may perceive the process of facing difficulty to
acquire the means to make purchases as a risk, but arguably a safer risk than to pursue

the same endeavour in real life.

Related research indicates that the online and virtual world can often provide users with
a sense of “online invincibility” (McCarthy, 2019), characterised by a change in attitudes
toward risk perception and performing risky behaviour (similar to the online
disinhibition effect; Suler, 2004). As such, one could expect the online or virtual world to
provide users high in Emotionality to pursue forms of improvement that they would not
in the offline world. Furthermore, in the context of gaming specifically, research also
highlights that conditions of online anonymity can often boost gamer performance
(Hénaff et al., 2015), therefore to a user high in Emotionality, the protective property of
the online world (combined with anonymity) could support their preference for design

features which lead to player development and enhancement.

In the case of high Extraversion predicting preference for Improvement design features,
studies have indicated that Extraversion is correlated to strong motivations to learn and
develop (Major et al., 2006). The tendency to learn and develop would complement the
preference for design features which enable users to enhance or develop their
performance. For example, the Item Power-up design feature serves the function of
assisting users in acquiring enhancements that can improve their performance or
character abilities. In the case of user with high Extraversion, this design feature would
complement their preference and trait-disposition to wanting to improve and develop.
Moreover, as high Extraversion is associated with increased self-awareness (Ben-Artzi &
Hambuger, 2001), Extraverts would be expected to be interested in their own
development, via a recognition of where improvements can be made, further
complementing an increased preference for Improvement design features. A Progress
Bar design feature, which visually illustrates to what extent progress has been made to
achieving a milestone, would provide users high in Extraversion insight into how close

they are to reaching a stage of improvement.

Extraverts are also expected to thrive in social surroundings wherein social interactions

take place (Eid et al., 2003), which may explain why the Trade design feature would be
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highly preferable. For example, the Trade design feature possess an implicit/intrinsic
social component (i.e., the necessary counterparty when buying or selling), which users
might (unconsciously) factor into their preference rating. In the context of high
extraversion, it is reasonable to also expect that a design feature which is fundamentally

operational based on social interaction would also be of increased preference.

5.7.2.6 Personality and Accessibility dimension preference

Preference for Improvement design features (Table 17) was predicted by the personality
dimensions of Honesty-Humility, Emotionality, Extraversion and Agreeableness (Table
14), with higher scores of Agreeableness, Emotionality, and Extraversion correlating with
increased preference for Accessibility design features, while higher scores of Honesty-
Humility corresponding to decreased preference for Accessibility design features. As
described previously, users who score high in Agreeableness are likely to be more
accepting and cooperative (Ferguson et al., 2020), while users who score high in
Extraversion are highly sociable and often pursue positions of leadership (Campbell et
al., 2003). Given these trait dispositions, users may seek out and prefer Accessibility
design features, given the functions they serve at providing guidance and likely detail on
how to make use of design features that are of more dispositional interest. For example,
how to perform cooperative functions such as reviving a teammate (in the case for high
Agreeableness), or how to become a team captain and issue commands (in the case for
high Extraversion). Similarly, in the case of high Emotionality, which is characterised as
an increased sensitivity to life stress and anxiousness to danger (Ashton & Lee, 2004),
Accessibility design features would provide users with the information on how to best
prepare for adversity within the virtual world, and in this sense a user with high
Emotionality would find Accessibility design features, particularly Walkthrough and
Beginners luck, highly preferable.

Of the four personality dimensions which predicted preference for Accessibility design
features, the Honesty-Humility dimension was negatively correlated, such that higher
levels corresponded to decreased preference. According to Ashton and Lee (2004), high
scores of Honest-Humility would be characterised by rule adherence, and the absence of
the manipulation of others and entitlement. Thus, one would expect that a user who

scores high in this personality dimension to report an increased preference for
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Accessibility design features, given that in addition to providing familiarity with the

virtual world it is often the case that game rules are also conveyed to a user.

The results could be explained by genre-specific experiences of Accessibility features,
wherein behaviours which a high Honesty-Humility user may be averse to performing
(Weller & Thulin, 2012). For example, as these design features serve the function of
informing a user on how to perform tasks and operate effectively within the game, if to
operate effectively a user is guided on how to conceal or manipulate (Holden, Zeigler-Hill,
Pham, and Shackelford, 2013), how to deceive (Gylfason et al., 2016), how to accumulate
or steal (Lee etal., 2005), or how to mock, taunt or gloat (Torres-Marin et al., 2019), users
may be averse to such features given their trait tendencies to avoid antisocial behaviour
(Ashton & Lee, 2004). In the present study, of the 14 gaming Reddits participants were
recruited from, six were generic communities, while five were games heavily oriented
towards competition, and defeating opponents (GoW, Rainbow6, Red Dead,
RocketLeague, and Witcher). To illustrate, all games (except for Rocket League) have
received content ratings of PEGI 18+, which is an adult classification applied “when the
level of violence reaches a stage where it becomes a depiction of gross violence, apparently
motiveless killing, or violence towards defenceless characters” (Robertson, 2014). It could
therefore be argued that users who reported high Honesty-Humility but decreased
preference did so due to their experience with Accessibility design features not consisting

with their trait dispositions (data to this effect was not collected).

5.7.3 Study improvement suggestions

One area of improvement for the present study concerned the addition of 10 new design
features to the DFPS (Table 6). While the original 37 design feature vignettes were
assessed for representativeness in the previous study, the new additions were not. It
could be argued therefore that the new additions may not possess the degree of
representativeness as the original vignettes, thus might not be suitably included in the
DFPS or applied to further research. However, the findings from the previous study
highlighted several considerations that, if followed, are believed to provide adequate
confidence in the representativeness of the new additions. For instance, the new
additions were assessed for readability, and achieved similar scores to the original

vignettes. Furthermore, the number of words each new addition consisted of was similar
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to that of the originals, and were worded in the possessive form, thereby emulating the

wording strategies of the originals.

Table 18
New additions to DFPS
Design feature Vignette
Punish Being able to punish an opponent once you have defeated them
Friend Invite Having the option to invite friends to play with you
Communal discovery Being able to complete tasks and learn new things as a community
Bonus The scenario in which an unexpected or additional reward is received
Lottery The scenario in which you receive a reward by luck
Scarlett letter The element where other players are made aware of when you are stuck/failing
Performance graphs Being able to view your performance level in a graph
Boss Battles Overcoming an enemy/task at the end of a level that has marginally increased in difficulty
Beginners luck Help in achieving a high rate of success when completing the first few tasks
Vote Having the opportunity to vote on something (e.g., map, weapon, rules)

The sample might also have been less skewed to one gaming community. In the previous
study, a suggested improvement was to diversify the participant sample to improve
generalisability and control for community-specific perspectives, attitudes, or
perceptions. The present study increased the number of online gaming communities from
which participants were recruited to a total of 14 Reddits. Despite this, a significant
portion of participants were recruited from the WoW Reddit (Table 15). Given the
previously discussed concerns with focusing on one gamer community, future research
will benefit from not only expanding the number of communities from which players are

recruited, but also controlling for the proportion of participants from each community.
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5.7.4 Summary

The primary outcome of the present study confirmed how user motivation and
personality would predict preference for design features. Building on these findings,
future research would benefit from further expanding the dimensions of individual
differences measured in relation to user design feature preference, such that the
adaptation of Gamification design can be more extensively suited to the needs of the user.
One example could be to focus on the individual difference of Gamefulness, to gauge
which aspects of a game experience a user finds valuable. Defined as the degree to which
a user experience emulates that which would be experienced when playing games.
(Deterding et al., 2011), Gamefulness could provide a more contextually suitable guide
on how Gamification can be adapted to increase user engagement, given its conceptual
origin stems directly from Gamification (Hogberg et al., 2019). The present study also
generated a nine-factor structure to the DFPS, following an EFA. Keeping in line with
appropriate model development practices, an important next step would be to subject
the DFPS to a CFA, such that the underlying factor structure can be further tested and
validated.
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6. Study Three

6.1 Abstract

User motivation and user personality were both found to possess a significant influence
on user design feature preference in the previous study. One criticism of employing these
areas of individual differences as predictors of design feature preference is that they do
not directly originate from the field of Gamification (Hogberg et al., 2019). Subsequently,
adapting insights from personality or motivation to the context of Gamification, may
result in a loss of nuance that could be critical to understanding how to maximise user
engagement. The concept of Gamefulness provides a solution to this issue, being defined
as the degree to which a user experience emulates that which would be experienced when
playing games. Using an online cross-sectional design, a total of 1111 completed the DFPS
along with the Gameful Experience Questionnaire (Hogberg et al., 2019) to examine how
Gamefulness could influence user design feature preference. The DFPS was subject to a
CFA, which repeated a nine-factor solution, although some design features were re-
allocated to new factors following the EFA conducted in the previous study. Specifically,
three design features were added to the Improvement factor, two design features were
added to the Competition factor, and one design feature was added to the Cooperation
factor. Multiple regressions highlighted a significant impact of all Gamefulness
dimensions on user design feature preference. Implications and further research are
discussed, such as how the relationship between individual differences and design
feature preference should be tested using more objective measurements of user

engagement.
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Introduction

The present study aimed to further develop the DFPS by assessing the extent to which it

relates to the individual difference of Gamefulness.

6.2.1 Gamefulness

Unlike motivation and personality, both of which are areas that take from broader
psychology and are used to interpret the behaviours of players, Gamefulness is a concept
which stems directly from the area of Gamification (Hogberg et al., 2019). The concept is
defined as the degree to which a user experience emulates that which would be
experienced when playing games (Deterding et al., 2011). For example, aspects such as
such as challenge, difficulty, clarity of purpose (Huotari & Hamari, 2012; Deterding,
2015), engagement in artificial competition (Salen and Zimmerman, 2004), and objective
fulfilment (Juul, 2005). As such, Gamefulness is a metric which provides researchers with
insight to what aspects of a gaming experience a user values. In this sense, if an experience
is more Gameful from the perspective of the user, then it is expected to also be more
engaging, and if an experience is less Gameful from the perspective of the user, then it is

likely to be less engaging.

In the context of Gamification design, Gamefulness offers a similar type of insight that can
be gained from understanding user motivation and personality, such that individual
characteristics can be leveraged to inform how Gamification could be adapted and
tailored to the needs of the end user. For example, in understanding how design feature
preference relates to user motivation, Gamification could be designed to more effectively
fulfil the motivations of that user. Similarly, in understanding how design feature
preference relates to user personality, Gamification could be designed to more effectively
appeal to the trait dispositions of that user. In the context of Gamefulness, by
understanding how design feature preference relates to the user’s perception of what
constitutes a Gameful experience, Gamification could be designed to more effectively

curate a Gameful experience that appeals to that user.

Though similar in how they could be studied, compared with motivation and personality,
Gamefulness could provide a more appropriate metric for predicting user preference in
the context of adapting Gamification design. For example, most research used to inform

how Gamification can be adapted tends to rely on studies that focus on gaming which
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takes place on a specific platform, such as PC or mobile gaming. Hamari and Koivisto
(2014) argue that Gamification cannot emulate the immersive sensory experience
provided by platform gaming (due to technological and contextual limitations), therefore
research which focuses on player behaviour observed in the virtual world may not be
suitable to infer how players may behave in the real world within gamified contexts
(Hogberg et al,, 2019). Recognising the differences in user behaviour that emerge
between platform gaming and gamified contexts, Hogberg et al. (2019) developed the
Gameful Experience Questionnaire, which is an instrument design to measure what
aspects of gaming are most valued by a user. The model proposes seven fundamental
dimensions of Gamefulness (Table 19), each of which indicates which aspects of system
interaction constitute a Gameful experience from a user perspective. Understanding what
elements of a game experience the user values most could inform how Gamification
design can be tailored and adapted to curate a more gameful experience, leading to an

increase in overall user engagement.

Table 19

Gameful Experience Questionnaire (Hégberg et al, 2019)

Social-

Accomplishment Challenge Competition Guided Immersion Playfulness R
experience

Experiencing Experience Experiencing
being guided where all involvement in
on how, what, attention is voluntary and

Experiencing
the presence of

Experiencing

Experiencing Experiencing  rivalry towards

demand or drive

demand for one or more users, and
for successful and when to taken over and pleasurable .
great effort actors (self, - - acting as or
performance, perform or one is behaviours .
. to be other person, j . encountering
goal achievement, b improve a absorbed in free from :
successful service, or service-created
and progress target what they are spontaneously .
group ) - social actors
behaviour doing created rules

6.2.2 Suitability for Confirmatory Factor Analysis

Further validation of the DFPS model would also require the nine-factor solution
generated in the previous study to be subject to a CFA to test whether factor loadings fit
consistently with the previous model (Bédard et al., 2015). As part of the wider factor
analysis statistical method, CFA is a statistical technique which seeks to verify the factor
structure of a set of variables (Suhr, 2006). The primary benefit of performing CFA is to
enable the researcher to test that a latent construct exists. In the context of the present
study, CFA would serve as a method to confirm and verify the nine-factor solution

generated in the previous study. The suitability of CFA for the present study could be
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explained in four main ways. The first, is that CFA is less suited at the early scale
development stage, as it does not indicate how well individual items (i.e., design feature
vignettes) load onto each factor (Kelloway, 1995). Generally, the use of CFA in an
exploratory capacity is inappropriate (Brown, 2003). However, if a factor structure
already exists and the researcher already possesses a hypothesis about the factors that
are to be confirmed, then it is highly suitable (Joreskog, 1969). In the context of this PhD,
the a priori hypothesis is the nine-factor solution generated in the previous study by the

Principal Axis Factoring (Table 20).

Second, is that CFA is most suited for new sample that was not used to obtain the initial
factor structure (Fokkema & Greiff, 2017; Willmer et al., 2019). As the initial factor
structure was generated by PCA in the previous study, CFA would be performed in the
present study with a new sample. The third, was that CFA is conducted on a sample size
of at least n > 200. As per the first and second study of this PhD, achieving a sample of
more than 200 participants was achievable, given the role of online recruitment and high
participation rate when using Reddit as a recruitment platform. Finally, the existing
model scored above .3 for all respective items, indicating that each variable (design
feature) possessed sufficient common variation to retain in the factor solution (Hogberg

etal, 2019).

Table 20
EFA nine-factor solution (DFPS)

Difficulty Competition Reward Accessibility Loss Expression Cooperation Improvement Narrative
Behavioural Leaderboard . . . Item Power- .
momentum (Feedback) Badges Tips / Hints Restriction Avatar Shared Goal up Storyline

Design /
Levels Leaderblolard Medal Walkthrough Depletion Editing / Complementarity Currency Cut
(Competition) Lo Scenes
Customisation
Beginners . ) Communal Decision
Game Goal Rank Trophy Demotion Profile ; Tokens .
Luck Discovery Making
Game - .
PVP Notifications Scarlett Vote Voice Chat Trade Bonus

Objective

Item

Boss Battle

Points

Performance
Graph

Dashboard

Degradation

Barriers

Lottery

Punish

Emotes

Friend Invite

Text Chat

Progress Bar
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6.3 Rationale

The scope of the present study built upon the findings of Study one and Study two. In the
first study, the DFPS was developed to measure user design feature preference. In the
second study, the DFPS was validated and used to explain how design feature preference
could be predicted by user motivation and personality. The present study sought to
further validate the DFPS and assess how design feature preference could be predicted
by Gamefulness. As Study two highlighted how preference for some design feature
dimensions predicted variance in user engagement (Expression, Improvement, and
Accessibility), the present study maintained this focus when assessing how effective
Gamefulness could be in predicting design feature preference. A flow diagram illustrating

the direction of this relationship can be found in Figure 17.

Figure 17 - Flow diagram illustrating direction of variable relationships

A 4

Individual difference ——— > User design preference User engagement

The present study sought to further validate the DFPS model by performing a CFA. A flow
diagram illustrating how performing the CFA fits with the overarching aims of the PhD

can be found in Figure 18.

Figure 18 - Flow diagram illustrating context of CFA within overarching research aims

User design preference

(Design Feature Preference Scale)

37-47 design feature Principal Component Confirmatory Factor
. 8 P ’p [ Nine-factor structure ry
vignettes Analysis Analysis

[ Study one ‘ | Study two ‘ | Study three (present study)

6.4 Research aim

The present study aimed to assessed how the individual difference of Gamefulness could
predict user preference for the EIA design features, given that in the previous study, these
dimensions were found to significantly predict variance in user engagement. A secondary

aim was to subject the existing DFPS model to a CFA.
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6.5 Methods

6.5.1 Design

The present study employed a within-subjects cross-sectional online survey
methodology to identify how motivation and personality relate to user design preference.
Participants were asked to complete a user engagement scale, a Gamefulness scale and
provide preference ratings for a series of design feature vignettes. As such there were
three variables of interest: reported user engagement as measured by play duration and
play frequency questions: responses to the Gameful Experience Questionnaire (Hogberg
et al, 2019) which measured user Gamefulness; and responses to the DFPS, which

measured user preference for 47 design features.

6.5.2 Participants

Players were recruited from various gaming Reddits (see Table 21). A total of 1111
players participated, with 89% male, 9% female, and 2% transgender or not identifying.
Ages ranged from 16 to 69 (Mean age = 25.55 years; SD = 5.32). The average level of
gaming experience for the sample was 15 years (SD = 6.98). 42% of participants were
employed, 37% were students, 13% were actively seeking employment, and 8% were
unemployed. Of the total sample, 46% were from North America, 31% from Europe,
12% from Asia, 6% from South America, and the remaining from Oceania or Africa. 76%
of participants reported most use of a PC platform to play video games, followed by

consoles (XBOX, Playstation, Nintendo) at 13%, and mobiles and tablets at 1%.

Table 21
Reddit sample distribution (largest to smallest)

Reddit (n)
Steam 474
Skyrim 188
Borderlands 110
TrueGaming 103
AssassinsCreed 88
GamePhysics 77
OverWatch 24

GTAOnline 14
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ClashRoyale 8

No Reddit (via friend referral) 8
PCMR 7
RocketLeague 7
GameDeals 1

Doom 1

6.5.2.1 Eligibility criteria

Participants were only eligible to participate if they met two main criteria. The first, was
that participants must have regularly played video games for at least two hours per week,
which in previous gaming research has been regarded as the minimum time spent playing
to qualify as being a gamer (Kolo & Braun, 2004). It was expected that players possess
the prerequisite experience to understand the functional representation of Design
features, therefore ratings of representativeness would be more reliable than those given
by non-players. The second criteria were for participants to have been aged 18 years or
older. As the study exclusively employed online methodologies, there was no way for
researchers to obtain parental consent for underage participants, therefore only those of

the legal age to consent were able to participate.

6.5.2.2 Participation incentive

All participants were automatically enrolled into a free game giveaway, wherein the
successful winner would be awarded a game of their choice, limited to $77 or £55 and
purchasable only from a reputable online seller (such as STEAM, Origin, or the XBOX

marketplace).

6.5.3 Materials

6.5.3.1 Design feature preference

Participants were required to complete the DFPS, which required participants to report
to what extent they found a given design feature fun, motivating, useful, and preferable
(Lopez and Tucker, 2019). A total of 47 design features were functionally represented via
vignettes, each of which had been generated from a literature review (Arnab et al.,, 2015;

da Rocha Seixa et al., 2016; Hamari & Lehdonvirta, 2010; Lameras, 2017; MarczewsKi,



USER-ADAPTED GAMIFICATION 117

2015; Nacke, 2018; Orji et al.,, 2018; Rocha et al., 2008; Sailer et al., 2017; Tondello et al.,
2017; Werbach & Hunter, 2012), and previous study validation (see Table 16). Each
vignette was limited to 17 words and achieved an average Flesch reading ease score of
53.31 and a Flesch-Kincaid grade level test score of 8.85, suggesting that the vignettes
could be easily read by 13-14-year olds. Together, all design features achieved an alpha
of (a =.934) suggesting high internal consistency. Ratings were made via a 5-point Likert
scale (1 - strongly unfavourable, 5 - strongly favourable) that was designed to emulate a
conventional star rating system to induce participants to consider their ratings in a more
meaningful capacity. Example vignettes include examples include the Complementarity
design feature (being required to complete an objective or task only with the help and
abilities of another player), and the Demotion design feature (being demoted and having

your rank reduced after failing in some way).

6.5.3.2 Gamefulness

Participants were required to complete the Gameful Experience Questionnaire (Hogberg
et al.,, 2019), which measures to what extent different aspects of Gamefulness are valued
by participants across 56 statements. Value ratings range from 1 - strongly disagree, 3 -
somewhat disagree, 5 - somewhat agree, 7 - strongly agree. The scale measures seven
dimensions of a Gameful experience; Accomplishment (experiencing demand or drive for
successful performance, goal achievement, and progress), Challenge (experiencing
demand for great effort in order to be successful), Competition (experiencing rivalry
towards one or more actors), Guided (experiencing being guided on how (including what
and when) to do, and on how to improve the target behaviour), Immersion (where all
attention is taken over and one is absorbed in what they are doing), Playfulness
(experiencing involvement in voluntary and pleasurable behaviours free from
spontaneously created rules), and Social-Experience (experiencing the direct or indirect
presence of people (real world or virtual), service-created social actors, and service as a
social actor). Example statements include "Makes me feel immersed" and "Makes me feel

like I'm developing something".
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6.5.3.3 User engagement

User engagement was measured by play duration (how long a typical play session lasts)
and play frequency (how often a participant plays in a week), as has been used in previous

gaming research (Brunborg et al.,, 2014).

6.5.3.4 Demographics

Participants were asked to submit standard demographic data, such as age, ethnicity,
gender, education status, country of domicile, employment status and marital status. In
addition, general gaming related demographics will also be collected, such as favourite
game title, favourite game genre to play, most used gaming platform, and for how long

they have played video games (in years).

6.5.4 Procedure

Participants access the survey via a URL link provided in the recruitment advertisement,
after which they were presented with the study information sheet. After providing
consent and completing the demographics sheet, participants were required to report
their level of engagement, followed by the completion of the Gameful Experience
Questionnaire. Thereafter, participants completed the design feature preference rating

task, and were finally debriefed.

6.5.5 Ethics approval

Ethical approval was granted by Birmingham City University’s research ethics committee

under the reference code Lally/2024/Am/2019/Aug/BLSS.
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6.6 Results

There were two analyses conducted for the present study. The first, was to subject the
nine-factor solution to a CFA. The second, was to assess how Gamefulness would predict
preference for the design feature dimensions of Expression, Improvement, and
Accessibility. Notably, these design feature dimensions were selected as per the outcomes
of the previous study, which identified that variance in user preference for these design
feature dimensions significantly determined levels of user engagement. Descriptive
statistics showing mean scores mean scores for user engagement, user valued
Gamefulness, and design feature preference, as well as indications of normality
(Skewness and Kurtosis), and the number of participants that provided responses is

outlined in Table 35.

Table 35

Distribution statistics and mean scores for user engagement, Gamefulness, and design feature preference

. Skew Kurt
Variable Mean SD (SE) (SE) n

User engagement

Play duration 21.77 15.59 1.82 (.073) 4.47 (147) 1111

Play frequency 7.65 5.29 4.61(.073) 35.25 (.147) 1111

Gamefulness (Gameful Experience Questionnaire)

Accomplishment 44.33 7.25 -0.89 (.073) 1.51(.147) 1111
Challenge 41.95 8.29 -0.69 (.073) 0.81 (.147) 1111
Competition 32.43 8.85 -0.35 (.073) -0.21 (.147) 1111
Guided 29.43 7.27 0.10 (.073) -0.11 (.147) 1111
Immersion 48.46 8.63 -0.68 (.073) 0.50 (.147) 1111
Playfulness 53.48 7.09 -1.08 (.073) 1.86 (.147) 1111
Social Experience 36.41 10.69 -0.36 (.073) -0.24 (.147) 1111

Design features

PVP 12.38 4.84 -0.40 (.073) -0.44 (.147) 1111
Leaderboard (Competition) 13.45 4.92 -0.45 (.073) -0.68 (.147) 1111
Punish 7.44 5.00 0.37 (.073) -0.93 (.147) 1111
Complementarity 10.44 5.32 0.10 (.073) -1.16 (.147) 1111
Shared Goal 13.98 4.67 -0.68 (.073) -0.30 (.147) 1111
Trade 14.43 4.49 -0.57 (.073) -0.48 (.147) 1111

Friend Invite 17.13 3.96 -1.86 (.073) 3.82 (.147) 1111
Text Chat 14.67 4.14 -0.72 (.073) 0.11 (.147) 1111
Voice Chat 13.74 4.82 -0.66 (.073) -0.28 (.147) 1111
Emotes 10.53 5.18 -0.04 (.073) -0.97 (.147) 1111
Communal discovery 14.18 4.78 -0.85 (.073) 0.02 (.147) 1111

Trophy 13.82 4.88 -0.75 (.073) -0.02 (.147) 1111
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Badges 12.65 5.20 -0.53 (.073) -0.50 (.147) 1111

Medal 12.29 5.32 -0.45 (.073) -0.66 (.147) 1111

Tokens 14.08 5.22 -0.82 (.073) -0.24 (.147) 1111

Item Power-up 14.77 4.84 -0.88 (.073) 0.26 (.147) 1111
Bonus 14.23 4.54 -0.82 (.073) 0.25 (.147) 1111

Lottery 6.07 432 0.88 (.073) 0.09 (.147) 1111
Depletion 8.02 4.76 0.21(.073) -1.02 (.147) 1111
Restriction 5.50 425 1.16 (.073) 0.54 (.147) 1111
Demotion 8.28 4.90 0.31(.073) -0.88 (.147) 1111
Points 14.86 4.16 -0.79 (.073) 0.49 (.147) 1111
Progress Bar 15.34 4.04 -1.01 (.073) 0.75 (.147) 1111
Leaderboard (Feedback) 13.71 5.09 -0.47 (.073) -0.70 (.147) 1111
Scarlett letter 8.01 5.03 0.28 (.073) -1.05 (.147) 1111
Performance graphs 13.73 5.01 -0.61 (.073) -0.34 (.147) 1111
Walkthrough 10.08 4.42 0.13 (.073) -0.71 (.147) 1111
Tips / Hints 11.23 430 -0.21 (.073) -0.48 (.147) 1111
Notification / Prompts 9.36 4.60 0.07 (.073) -0.70 (.147) 1111
Cut Scenes 14.76 4.62 -0.80 (.073) -0.08 (.147) 1111
Storyline 16.35 413 -1.59 (.073) 2.51(.147) 1111
Currency 15.27 4.54 -0.97 (.073) 0.30 (.147) 1111

Item Degradation 6.87 4.50 0.65 (.073) -0.57 (.147) 1111
Dashboard 14.78 437 -0.94 (.073) 0.59 (.147) 1111
Behavioural Momentum 16.23 4.10 -1.40 (.073) 2.00 (.147) 1111
Levels 12.26 5.23 -0.66 (.073) -0.11 (.147) 1111
Barriers / Access 14.08 5.07 0.26 (.073) -0.86 (.147) 1111
Game Goal 13.80 455 -0.72 (.073) 0.06 (.147) 1111
Game Objective 7.96 4.94 -1.05 (.073) 1.04 (.147) 1111
Boss Battles 14.51 4,01 -1.49 (.073) 1.99 (.147) 1111
Beginners luck 14.08 4.79 -0.01 (.073) -0.89 (.147) 1111
Design / Editing / Customisation 15.83 391 -1.14 (.073) 0.63 (.147) 1111
Decision Making 16.77 3.77 -1.60 (.073) 2.42 (.147) 1111
Vote 8.86 4.88 -0.66 (.073) -0.35 (.147) 1111

Avatar 15.31 4.68 -0.83 (.073) -0.29 (.147) 1111

Profile 16.16 4.25 -0.49 (.073) -0.74 (.147) 1111

Rank / Status 12.61 4.84 -0.74 (.073) -0.14 (.147) 1111

Notes: SD = Standard deviation, Skew = Skewness, Kurt = Kurtosis, SE = Standard error, n = Sample size.
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6.6.1 Analysis One - Confirmatory Factor Analysis

Using a full a priori specified model (Table 20), a CFA was conducted on the nine-
dimension solution using Jamovi (version 2.0.0.0) with a maximum likelihood estimation.
The hypothesised measurement model had fit indices x* (n=1111) = 5319, p <.001, x*/df
=998, CF1 =.790 (comparative fit index), RMSEA =.062 (90% confidence interval of .060
to .064; root mean square error of approximation), and SRMR =.075 (standardized root
mean squared). This model possessed a moderately good fit, with the SRMR meeting the
recommended cut off value of .08 (Hu & Bentler, 1999) and RMSEA meeting the cut off
value of below 0.07 (Steiger, 2007). However, the CFI fell short of the .90 recommended
cut off value (Hu & Bentler, 1999).

Table 20
EFA nine-factor solution (DFPS)

Difficulty Competition Reward Accessibility Loss Expression Cooperation Improvement Narrative
Behavioural Leaderboard . . . Item Power- .
momentum (Feedback) Badges Tips / Hints Restriction Avatar Shared Goal up Storyline

Design /
Levels Leaderboard Medal Walkthrough Depletion Editing / Complementarity Currency Cut

(Competition) Scenes

Customisation

Game Goal Rank Trophy Beginners Demotion Profile Cqmmunal Tokens Dec1s.10n
Luck Discovery Making
Game R .
- PVP Notifications Scarlett Vote Voice Chat Trade Bonus
Objective
. Item . .
Boss Battle Points . Emotes Friend Invite Progress Bar
Degradation
Performance .
Barriers Text Chat
Graph
Dashboard Lottery
Punish

In response to this, modification indices were consulted to improve on the model fit. Of
these indices, higher scores were consulted and appropriately modified, such that some
design features were reallocated to different loadings due to their high modification

scores (Table 22).
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Table 22

Modification indices and changes made to CFA model

Design feature MOdsin(i:;fion fe(;:liliienszrflglisgi?)n featl:ll‘:‘g(;ii‘;:(iegl:;ion Prior fit Post reallocation
CF1 RMSEA CFI RMSEA

Dashboard 134.8993 Competition Narrative 0.790 0.0624 0.792 0.0621
Points 118.1696 Competition Improvement 0.792 0.0621 0.797 0.0614
Dashboard 106.8442 Competition Improvement 0.797 0.0614 0.801 0.0609
Bonus 102.0316 Narrative Improvement 0.801 0.0609 0.805 0.0609
Scarlett 100.51802 Loss Competition 0.805 0.0609 0.806 0.0607
Trade 93.79321 Improvement Cooperation 0.806 0.0607 0.807 0.0598
Punish 97.85198 Loss Competition 0.807 0.0598 0.811 0.0593

Following this, the revised model had fit indices x* (n=1111) = 4893, p <.001, x*/df =
998, CF1=.811, RMSEA =.059 (90% confidence interval of.057 to.060), and SRMR =.066.
This model showed that all factor loadings were statistically significant, and possessed a
better fit, however, still did not meet the CFI cut off considered a good fit. Nonetheless, all
design features were included as they exceeded the inclusion threshold of .30 loading
scores (Comrey & Lee, 1992). Additionally, the design feature loadings made theoretical
sense and could still be justified following the model revision. The finalised DFPS model

can be found in Figure 19.
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Figure 19 - Finalised DFPS model
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6.6.2 Analysis Two — User Gamefulness and design feature preference

6.6.2.1 Expression design features

Following the revised model, a multiple regression was conducted to assess how
Gamefulness dimensions from the Gameful Experience Questionnaire predicted variance
in Expression design feature preference. There was linearity as assessed by partial
regression plots and a plot of studentized residuals against predicted values. There was
independence of residuals as assessed by a Durbin-Watson statistic of 2.022. There was
homoscedasticity as assessed by visual inspection of a plot of studentized residuals
versus unstandardized predicted values (Figure 20). There was no evidence of
multicollinearity, as assessed by tolerance values greater than 0.1 (Hair et al., 2014),
indicating that the independent variables (Gamefulness dimensions) were not highly
correlated with each other. Measures to detect outliers revealed no studentized deleted
residuals greater than #3 standard deviations (Everitt & Skrondal, 2010), no leverage
values greater than 0.2 (Huber, 1981), or values (influential points) for Cook's distance

above 1 (Cook, 1977), indicating no outliers were present in the data.

The assumption of normality was met, as assessed by visual inspection of a Q-Q Plot
(Appendix N). The multiple regression model significantly predicted user design
preference, F (7, 1094) = 21.420, P <.001, adj. R* = .12. Preference for Expression design
features was significantly predicted by the Gamefulness dimensions of Accomplishment
(B=.013, p <.050), Competition, (B =.010, p <.050), Playfulness (B =.018, p <.001), and
Social-experience (B = .019, p < .001). Specifically, reporting greater value for the
Accomplishment, Competition, Playfulness, and Social-Experience dimensions of
Gamefulness collectively correlated with increases in preference for Expression design
features. The nonsignificant associations between the remaining three Gamefulness

dimensions and Expression design features can be found in Appendix AAA4).
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Figure 20 - Plot of Expression design feature preference and Gamefulness studentized residuals
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6.6.2.2 Improvement design features

A multiple regression was conducted to assess how Gamefulness dimensions from the
Gameful Experience Questionnaire predicted variance in Improvement design feature
preference. There was linearity as assessed by partial regression plots and a plot of
studentized residuals against predicted values. There was independence of residuals as
assessed by a Durbin-Watson statistic of 2.004. There was homoscedasticity as assessed
by visual inspection of a plot of studentized residuals versus unstandardized predicted
values (Figure 21). There was no evidence of multicollinearity, as assessed by tolerance
values greater than 0.1 (Hair et al, 2014), indicating that the independent variables
(Gamefulness dimensions) were not highly correlated with each other. Measures to
detect outliers revealed no studentized deleted residuals greater than *3 standard
deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2 (Huber, 1981),
or values (influential points) for Cook's distance above 1 (Cook, 1977), indicating no

outliers were present in the data.

The assumption of normality was met, as assessed by visual inspection of a Q-Q Plot
(Appendix 0O). The multiple regression model significantly predicted user design
preference, F (7, 1093) = 35.496, P < .001, adj. R? = .18. Preference for Improvement
design features was significantly predicted by the Gamefulness dimensions of
Accomplishment (B =.577, p <.001), Challenge (B = -.266, p <.050), Competition, (B =
.339, p <.001), Playfulness (B =.188, p <.050), and Social-experience (B =.234, p <.001).
Specifically, reporting greater value for the Accomplishment, Competition, Playfulness,

and Social-experience dimensions of Gamefulness correlated with increases in
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preference for Improvement design features, while greater value for the Challenge
dimension of Gamefulness corresponded with a decreased preference for Improvement
design features. The nonsignificant associations between the remaining two Gamefulness

dimensions and Improvement design features can be found in Appendix AAA4).

Figure 21 - Plot of Improvement design feature preference and Gamefulness studentized residuals
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6.6.2.3 Accessibility design features

A multiple regression was conducted to assess how Gamefulness dimensions from the
Gameful Experience Questionnaire predicted variance in Accessibility design feature
preference. There was linearity as assessed by partial regression plots and a plot of
studentized residuals against predicted values. There was independence of residuals as
assessed by a Durbin-Watson statistic of 1.983. There was homoscedasticity as assessed
by visual inspection of a plot of studentized residuals versus unstandardized predicted
values (Figure 22). There was no evidence of multicollinearity, as assessed by tolerance
values greater than 0.1 (Hair et al, 2014), indicating that the independent variables
(Gamefulness dimensions) were not highly correlated with each other. Measures to
detect outliers revealed no studentized deleted residuals greater than +3 standard
deviations (Everitt & Skrondal, 2010), no leverage values greater than 0.2 (Huber, 1981),
or values (influential points) for Cook's distance above 1 (Cook, 1977), indicating no

outliers were present in the data.
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The assumption of normality was met, as assessed by visual inspection of a Q-Q Plot
(Appendix P). The multiple regression model significantly predicted user design
preference, F (7, 1099) = 26.616, P <.001, adj. R* =.14. Preference for Accessibility design
features was significantly predicted by the Gamefulness dimensions of Accomplishment
(B =.016, p < .050), Challenge (B = -.029, p < .001), Guided (B = .049, p <.001), and
Immersion (B = .007, p < .050). Specifically, reporting greater value for the
Accomplishment, Guided, and Immersion dimensions of Gamefulness correlated with
increases in preference for Accessibility design features, while greater value for the
Challenge dimension correlated with decreased preference for Accessibility design
features. The nonsignificant associations between the remaining three Gamefulness

dimensions and Accessibility design features can be found in Appendix AAA4).

Figure 22 - Plot of Accessibility design feature preference and Gamefulness studentized residuals
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6.7 Discussion

The primary aim of the present study was to understand how user preference could be
predicted by the individual difference of Gamefulness (Table 19), which was argued as
being a potentially more effective predictor than other individual differences (such as
user motivation or personality). This aim was fulfilled, with the findings first indicating
that variance in preference for EIA design feature dimensions were predicted the
Gamefulness dimensions of Accomplishment, Challenge, Competition, Guided,
Immersion, Playfulness, and Social- experience. Specifically, preference for Expression
design features was predicted by variance in the Accomplishment, Competition,
Playfulness, and Social-experience dimensions of Gamefulness; preference for
Improvement design features was predicted by variance in the Accomplishment,
Competition, Social-experience, and Challenge dimensions of Gamefulness; and
preference for Accessibility design features was predicted by the Challenge,
Accomplishment, Guided, and Immersion dimensions of Gamefulness. Instances where

nonsignificant associations emerged can be found in Appendix AAA4.

The secondary aim was to further develop the DFPS model and confirm its factor
structure. A CFA was performed to confirm nine-factor model structure. Following some
revision of how six (of 47) design features loaded into broader dimensions, which are
summarised in Table 23, the CFA revealed a moderately good fit. As such, the factor
structure remained as: Difficulty (1) Competition (2) Reward (3) Accessibility (4) Loss

(5) Expression (6) Cooperation (7) Improvement (8), and Narrative (9).

Table 19

Gameful Experience Questionnaire (Hégberg et al, 2019)

. . . . Social-
Accomplishment Challenge Competition Guided Immersion Playfulness .
experience
o Experiencing Experlen.cmg Experience . Experlencmg Experiencing
Experiencing N . being guided where all involvement in
: Experiencing  rivalry towards L the presence of
demand or drive on how, what, attention is voluntary and
demand for one or more users, and
for successful and when to taken over and pleasurable .
great effort actors (self, - - acting as or
performance, perform or one is behaviours .
. to be other person, . . encountering
goal achievement, h improve a absorbed in free from .
successful service, or service-created
and progress target what they are spontaneously .
group : . social actors
behaviour doing created rules
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6.7.1 Confirmatory Factor Analysis

Following a CFA, the nine-factor model indicated a moderately good fit, however,
modification indices identified how the fit could be improved by reallocating the loading
of some design features. In total, six design features out of 47 were reallocated, with new

additions to the dimensions of Competition, Cooperation, and Improvement (Table 23).

Table 23
Changes made to DFPS model

Design feature Description Design feature dimension
Before CFA After CFA
Punish Being able to punish an opponent once you have Loss Competition
defeated them
Scarlett Letter The element where other players al.‘e. made aware of Loss Competition
when you are stuck/failing
Trade Being able to trade inventory items/currency with Improvement Cooperation

other players in exchange for items/currency

Being able to access game information, such as your
Dashboard game history, resources, profile, friends list, Competition Improvement
achievements etc

Being able to see your progression in a number

Competition Improvement
format p p

Points

The scenario in which an unexpected or additional

. . Narrative Improvement
reward is received

Bonus

6.7.1.1 Additions to the Competition dimension

Punish and Scarlet Letter

The Loss design feature dimension comprised of design features which serve a primary
function of losing “something”, encountered by a user following a failure of some sort. As
such, both the Punish and Scarlet Letter design features loading onto the Loss dimension
could be expected. For example, the Punish design feature, which enables users to punish
other users following a failure of some sort, consists with the overarching characteristics
of the Loss design feature dimension. Similarly, the Scarlet Letter design feature, which
reveals when a user has encountered great difficulty and cannot surmount a given
obstacle, could also be interpreted as a loss of some sort administered only after “failing”

to complete a task. Following the CFA, modification indices suggested that both design
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features would contribute to a better model fit if reallocated to the Improvement design

feature dimension.

These changes were made as they are more appropriately suited to the Improvement
design feature dimension. To illustrate, the Improvement design feature dimension
comprises of design features which serve the function of enabling or curating competition
between users. In the case of the Punish design feature, competition between users could
be encouraged if there exists the option to punish rivals. Research indicates that nested
within the motive to compete is the expression of forceful/aggressive behaviour, which
could manifest in administering a punishment to the losing team (Franken and Brown,
1995). Similar assertions have been made in gaming motivation work, specifically the
Killer motivation for Bartle’s MUD player types (Bartle, 1966). At a more fundamental
level, the Punish design feature requires the input of other users, such that punishment
can only be administered by another user. In the absence of competition, it is difficult to
justify the power provided to one user as being able to punish another without
destabilising the balance of fairness that is necessary to keep users playing a game (Chen
et al.,, 2020). Thus, conceptualising the Punish design feature as a Competition design
feature consists with user psychology and the motive to compete, as well as the practical
implementation of the design feature within a broader set of considerations (such as user

engagement).

Similarly, the Scarlet Letter design feature is better suited to the Competition design
feature dimension. In the initial dimension of Loss, the Scarlet Letter design feature was
considered a punishment of some sort. However, in practice, one could argue that the
revelation of player progress (or lack thereof) is only a punishment/loss if the user cares
enough about that information being revealed. For instance, a user who plays with friends
may not wish to have such information shared, as others may infer how skilful the user is
(Hénaff et al., 2015). However, in the case of users who do not play with others, this
becomes much less important. If the design feature is considered from the Competition
perspective, its role at curating competition could be viewed as possessing a much
stronger use case than its role as a form of loss (Butler et al., 2014). For example,
competing teams would be provided real-time information on the progress of other
players, with which a greater level of insight could inform their strategies. Additionally,

teams could leverage the Scarlet Letter function, such that they could trick other players
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into assuming they are facing difficulty as a form of deception (Rubin & Camm, 2013). In
either case, it is argued that for the Scarlet Letter design feature as a form of Loss, it relies
upon a broader context, which hints at competitive play. As such, it was also reallocated

to the Competition design feature dimension.

6.7.1.2 Additions to the Cooperation dimension
Trade

The Improvement design feature dimension comprised of design features which serve a
primary function of enabling user improvement of skills or abilities. In this sense, the
Trade design feature, which enables the trading of items or in-game unlockables between
users, would appropriately load onto the Improvement design feature dimension, given
that trading items can (depending on what is traded) could lead to player improvement.
Following the CFA, modification indices suggested that the Trade design feature would
contribute to a better model fit if reallocated to the Cooperation design feature
dimension. This change was made on the basis that the function of the Trade design
feature is better suited to facilitating Cooperation than facilitating user Improvement. To
illustrate, the function of Trade as facilitating user Improvement is largely dependent on
what is being traded, therefore depending on the game in which the feature exists, items
traded may not have any impact on user improvement. In contrast, if the Trade design
feature is considered as a feature which facilitates cooperation between users
(Witkowski & Kiba-Janiak, 2014), irrespective of what is traded, its characterisation as a

Cooperation design feature persists beyond individual use cases.

6.7.1.3 Additions to the Improvement dimension

Dashboard and Points

The loading of the Dashboard and Points design features to the Improvement design
feature dimension from the Competition design feature dimension was viewed as a more
suitable placement when considering the primary function each design feature served.
For example, though the Dashboard design feature provides users with a variety of in-
game metrics (history, resources, friends list etc), what a user chooses to do with this
information is unclear, therefore whether such information prompts a user to compete

with others is uncertain. Similarly, the role of Points as facilitating competitive play is not
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its primary function. In contrast, their functions align much more consistently with the
Improvement design feature dimension, which comprises of design features that serve
the function of enabling the improvement of user skill or ability. For example, the
Dashboard design feature provides a variety of user metrics that inform the user on their
level of progress/skill on a given metric (e.g., their resources or inventory) (Freitas et al.,
2017). Similarly, the Points design feature provides users with a metric of their progress
in a number format, further providing insight on how they can improve (or how close
they are to improving/achieving a milestone) (Smiderle et al,, 2020). Notably, the Points
design feature closely corresponds to the Progress Bar design features, which also loads
onto the Improvement design feature dimensions (the difference between the Points and
Progress Bar being the way in which user progress is presented, with the former being
progress in a number format, while the former being progress in a visual format). In both
cases, the Dashboard and Points design features serve as forms of feedback, which can be

used to inform user improvements in ability and skill.
Bonus

As with the Dashboard and Points design features, the Bonus design feature was also
reallocated to the Improvement design feature dimension, again on the basis that doing
so would be a more effective alignment of the design features function. For instance, the
Bonus design feature serves the function of providing an unexpected or additional
reward, however, the initial model loaded this design feature onto the Narrative

dimension (which comprises of design features relating to the game narrative/story).

The receipt of an unexpected reward is not necessarily related to the game
narrative/story, as this is mainly dependant on what is rewarded. Therefore, the loading
of the Bonus to the Narrative design feature dimension was not entirely suitable, and only
applicable in some instances (wherein the nature of Bonus is related to the game
narrative). In comparison, an unexpected reward provided by the Bonus design feature
can be more closely aligned with serving a function of user improvement, given that the
reward will provide some form of enhancement for the user (though the type of reward

that a user unexpectedly receives is largely dependent on broader game considerations).
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6.7.2 User design preference and Gamefulness

The present study assessed how design feature preference could be predicted by
dimensions of Gamefulness. In reference to the flow diagram illustrated earlier in this
chapter, the focus on Gamefulness and design feature preference focused on the former

part of Figure 17.

Figure 17 - Flow diagram illustrating direction of variable relationships

Individual difference User design preference > User engagement
Table 24
Finalised loading of design feature dimensions that predicted variance in user engagement
Accessibility Expression Improvement
Tips / Hints Avatar Item Power-up

Being able to receive tips and hints
when playing

Walkthrough

Having the option to receive a step-by-
step guide on how to complete tasks or
play the game
Beginners Luck

Help in achieving a high rate of success
when completing the first few tasks

Notifications

Being able to receive key notifications
and updates when playing

Being able to represent yourself via a
virtual model/sprite/signature

Design / Editing / Customisation

The option to edit or design aspects of
the game (e.g., avatar, environment,
inventory)

Profile
Being able to immediately convey
several aspects of yourself to other

players

Vote

Having the opportunity to vote on
something (e.g.,, map, weapon, rules)

Emotes

Being able to express your emotion and
feelings through your avatar behaviour
(such as jumping or dancing)

Being able to receive beneficial items /
power ups after completing challenges
or tasks

Currency

Being able to spend your in-game
money/currency on game content

Tokens

Being able to earn tokens after
completing challenges, that can be used
to buy game content

Progress Bar

Being able to see how close you are to
reaching a milestone in a bar format

Dashboard

Being able to access game information,
such as your game history, resources,
profile, friends list, achievements etc

Points
Being able to access game information,
such as your game history, resources,
profile, friends list, achievements etc

Bonus
The scenario in which an unexpected or
additional reward is received
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6.7.2.1 Gamefulness and Expression dimension preference

Preference for Expression design features (Table 24) was predicted by user value for the
Gamefulness dimensions of Accomplishment, Competition, Playfulness, and Social-
experience (Table 19), with increased value corresponding to increased preference.
According to Hogberg et al. (2019), users who value Competition seek rivalry with other
users, which might be encouraged by the Avatar design feature. For example, as Avatars
serve as a visual representation of a user that can be viewed by others, users are likely to
compare their Avatar’s appearance. Building on Social Comparison Theory (Festinger,
1954), which posits that there exists an internal desire to people to evaluate themselves
against others, it could be argued that within the game space, such comparisons could be
drawn between users and their Avatar appearance. For example, in addition to regular
items a user has access to, game inventories can often include rare items, luxury items, or
highly limited-edition items, which can only be acquired via performing completing
highly difficult or time intensive challenges, or in-game payment. Studies indicate that the
pursuit and acquisition of luxury or scarce items, such as designer clothing or expensive
cars, can often be used as a competitive strategy to dominate or succeed against others
(Hudders et al.,, 2016). Therefore, it is likely that such behaviour may emerge in virtual

social context with respect to Avatar items, fuelling competitive dynamics between users.

Research indicates that social comparison can often drive user engagement, such that
both upward and downward contrasts (comparing against others who are perceived as
better, thereby feeling inadequate, or comparing with others perceived as worse, thereby
feeling better; Lyubomirsky & Ross, 1997) can incline users to play online games for
longer (Esteves et al., 2021). As the previous study found that preference Expression
design features can impact overall user engagement, the role of social comparison could

provide another explanation for these findings.

At the core of this perspective exists the social context. One could expect users who value
the Gamefulness dimension of Social-experience to also prefer Expression design
features, which can often be used in social contexts. For instance, users who value the
Social-experience dimension seek opportunities wherein they encounter and engage
with others. The Emotes design feature, which enables users to express their emotions
via Avatar behaviour (e.g., jumping for joy to convey excitement, or clapping to convey

you are impressed), which are likely to enhance the experience of social interactions with
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other users. Moreover, the Profile design feature, which immediately conveys aspects of
the user to others, might also appeal to users who value the Social-experience, as it may

inform user decisions to interact with other social actors (Bergstrom, 2021).

The value for Playfulness also corresponds to the preference for Expression design
features, in particular the Design / Editing / Customisation design feature. Defined as an
experience characterised by spontaneity and free from rules or restrictions, the DEC
design feature serves the function of providing users with the ability to edit and
customise aspects of the game, such as the user’s Avatar, and inventory, as well as the
game environment. In seeking experiences characterised by a form of in-game “freedom”
(Hui & See, 2015), a preference for Expression design features, which serve the function
of enabling creativity, customisability, and a freedom to customise, would be consistent

and expected.

Surprisingly, the analyses revealed that users who prefer Expression design features also
reported value for the Accomplishment dimension of Gamefulness, which is
characterised as experiences that are oriented towards achieving milestones or making
progress. As Expression design features do not primarily serve this function (perhaps
much better suited to design feature dimensions of Improvement or Competition), the
relationship found might be better attributed to how Expression design features promote
aspects of Accomplishment indirectly. For example, several studies indicate that by
design, game reward systems (Cruz et al., 2017) and dynamic difficulty adjustments (Liu
etal,, 2009; Zohaib, 2018) are two areas of game design which promote users to continue
achieving. The former incentivises users to pursue an achievement, while the latter
carefully curates a relative balance of difficulty and competency. Relating more to why a
user seeks to achieve, research suggests that reward types that enhance the user
experience (such as Avatar skins) tend to encourage repeated play (Macey & Hamari,
2018). Thus, one could argue that the relationship between Expression design feature
preference and a value for Accomplishment builds more upon the involvement of
Expression-style rewards as orienting the desire to accomplish, and less so the direct

function served by Expression design features.

Alternatively, this relationship might also be explained by the time at which expression-
style rewards are acquired by users. Several games offer rewards, such as character skins

and collectibles that are characterised by a high level of rarity and scarcity (i.e., not many
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players own them). These rewards are often only acquired by players who possess
significant skill or have progressed substantially in the game world. As these players are
more likely to have accomplished, the pursuit of expression-style rewards might increase

in tandem with the emphasis on accomplishment.

6.7.2.2 Gamefulness and Improvement preference

Preference for Improvement design features (Table 24) was predicted by user value for
the Gamefulness dimensions of Accomplishment, Challenge, Competition, and Social-
experience (Table 19). Specifically, increased value for Challenge corresponded to
increased preference for Improvement Design features, whereas increased value for
Accomplishment, Competition, and Social-experience corresponded to decreased

preference for Improvement design features.

Improvement Design features collectively serve the function of providing a user with the
facility to enhance or improve their in-game performance. For example, a Progress Bar
informs a user on how close they are to reaching a milestone, while the Iltem Power-up
and the Bonus design feature can augment user abilities. Given that the Gamefulness
dimension of Challenge is characterised as seeking great demand or effort to be
successful, the user’s desire to encounter challenge consists with an increased preference
for Improvement design features, as both concepts share the broader aim of improving
user performance and abilities. The relationship between game difficulty/demand and
improvement is also supported by research, with studies highlighting that the increasing
demand can often lead to increases in user skill and performance (Rodriguez-Guerrero et

al, 2017).

In contrast, the Gamefulness dimensions of Accomplishment, Competition, and Social-
experience did not emulate this relationship, with increased value corresponding to
decreased preference for Improvement design features. One perspective as to why these
inverse relationships emerged could relate to how the core characteristic of each
dimension does not relate to user skill or performance improvement. For example, the
dimension of Social-experience focuses on the need to interact with others, the
Accomplishment dimension focuses on encountering demanding difficulty, and the
Competition dimension focuses on experiencing rivalry with other users. A similar

viewpoint can be observed from gaming motivation research, which has often
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distinguished between a motive to improve individual competency, and the motive to
socialise, accomplish, or compete (Dmetrovics et al,, 2011; Kahn et al., 2015; Lafreniere

etal, 2012; Lee etal,, 2012; Yee et al,, 2012;).

6.7.2.3 Gamefulness and Accessibility preference

Preference for Accessibility design features (Table 24) was predicted by user value for
the Gamefulness dimensions of Accomplishment, Challenge, Guided, and Immersion
(Table 19). Specifically, increased value for Accomplishment, Guided, and Immersion
corresponded to increased preference for Accessibility design features, whereas
increased value for Challenge corresponded to decreased preference for Accessibility

Design features.

As defined by Hogberg et al. (2019) the Gamefulness dimension of Accomplishment is
characterised by experiencing the demand or drive for successful performance,
achievement, and progress. In the context of preferring Accessibility design features, the
positive correlation found could be explained by the immediate feedback provided that
fulfils accomplishment recognition. For example, the Walkthrough design feature, which
serves the function of providing a new user with a step-by-step guide on how to complete
tasks, could be regarded as an effective source from which the user’s progress is
recognised and acknowledged. In practice, a Walkthrough design feature immediately
confirms with the user whether the instructions they have followed during the
walkthrough are correct (as a measure to guide the user to the next step). Moreover, the
Notification design feature, which serves the function of providing a user with updates
and notifications, would also contribute to an overall sense of accomplishment and
recognition, given that the user is provided with tailored information on how they are

progressing within the virtual world.

Valuing the Gamefulness dimension of Guided also coincided with an increased
preference for Accessibility design features, given that the Guided Gamefulness
dimension is characterised by a need to receive guidance on how to operate within the
virtual world (i.e., what to do, how to do it, and when to do it), and that Accessibility
design features serve to make the game more accessible to a user. For example, a
Walkthrough design feature specifically seeks to provide users with a guided practice-

based tutorial on how to operate in and become familiar with the virtual world. Similarly,
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the Tips / Hints design feature seeks to provide further support during gameplay, while
the Beginners Luck design feature actively adjusts difficulty levels for the user, such that
the user can become further accustomed to the virtual world. In this sense, Accessibility
design features closely fulfil that what would be considered as experiencing the Guided

Gamefulness dimension.

In the context of the Immersion, users who value this Gamefulness dimension seek a
form of absorption characterised by a sense of dissociation from the real world and
their attention being taken over (Preston, 2012). When interpreting the relationship
between valuing Immersion and increased preference for Accessibility design features,
discerning a direct association is difficult, given that Accessibility design features do not
directly serve functions to curate an immersive environment. However, as Accessibility
design features serve the function of enabling the user to operate effectively and quickly
in the virtual world (by way of providing opportunities and guidance on how to improve
and learn), one could argue that this relationship focuses on a fundamental part of the
overall user immersion process. For instance, achieving immersion is noted as requiring
an optimal balance of competency and difficulty (Sigailov-Lanfranchi, 2019). As such, to

become immersed, a user must be equipped with skills to overcome game difficulties.

While demand can be provided automatically by games which employ dynamic difficulty
adjustments (Liu et al., 2009; Zohaib, 2018), Accessibility design features provide an
opportunity (and the information) for users to improve their ability at overcoming game
difficulties. Thus, an increased preference for Accessibility Design features could have
been reported by users who highly value the Gamefulness dimension of Immersion
because receiving the information and experience provided by Accessibility Design

features would assist the user in achieving an Immersive experience.

The opposite was found for users who highly valued the Gamefulness dimension of
Challenge. Defined as experiencing the demand for great effort wherein a user’s ability is
tested, the results found that higher value corresponded to a decreased preference for
Accessibility design features. A potential explanation for this could be that users who
value Challenge could regard Accessibility design features as providing “too much”
information and knowledge on how to overcome game difficulties, such that tasks are not
as challenging. Research has highlighted that players may not always seek the most

effective or easiest way at overcoming an in-game difficulty, and despite the goal-oriented
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dynamics of most games, part of the fun is overcoming the challenge at hand (Potter,
2015). Therefore, users who desire challenge could report decreased preference for
design features which actively reduce how difficult a challenge may be. A prime example
of this would be a decreased preference for the Beginners Luck Design features. Given its
primary function of reducing difficulty, a user who seeks challenging experiences is
unlikely to prefer this design feature, as interaction with this design feature would lead
to unchallenging experiences. Users who report an aversion to receiving help to complete
tasks might possess higher levels of intrinsic motivation, which is the motive to pursue
goal-directed activity because of the enjoyment it brings, and not the reward that may
follow goal fulfilment (Falk et al., 1999). Indeed, research highlights that players can often
report enjoyment at the possibility of being defeated, in that outcome uncertainty and
challenge can often increase excitement and be mediated by intrinsic motivation

(Abuhamdeh et al., 2015).

6.7.3 Study Improvement suggestions

Building on suggestions from the previous study, a key design concern was the
disproportionate number of participants that could be recruited from only one gaming
community. In the previous study, the participant sample was skewed towards the WoW
Reddit. In the present study, there was a majority portion of participants from the Steam
Reddit. Although there did exist a skew in the sample, a key distinction between the skew
of the previous study sample and the present study sample, is the nature of each
respective online community. The WoW Reddit focuses exclusively on the WoW
franchise, whereas in comparison, the Steam Reddit does not focus on any given title or
genre, rather it focuses on the Steam marketplace, within which a variety of games can be
discussed. Therefore, the community focus on a given title or genre was not a feature of
the Steam Reddit, therefore the associated concerns of participant perspectives or
attitudes as being predominantly characteristic of the given community, was not

expected.



USER-ADAPTED GAMIFICATION 141

6.7.4 Summary

The primary outcome of the present study confirmed how value for Gamefulness would
predict design feature preference. Combined with the previous study outcome of how
user motivation and personality would predict design feature preference, the present
study contributes further to the existing number of user metrics with which Gamification
design can be informed and effectively adapted. Both the previous and present study
utilised self-report responses to measure user engagement. However, when considering
the limitations associated with relying on participant recall, the findings may not
correspond to actual player behaviour. A persisting limitation with self-report measures
is that participants may not correctly recall and report previous behaviour accurately
(Demetriou et al., 2015), For example, if users who report strong trait tendencies for
extraversion are expected to demonstrate increased engagement when interacting with
Improvement design features, then in practice such a relationship must persist when
observing the players real game behaviour. Thus, a more objective and verifiable
measurement of engagement is necessary to validate the findings of the previous and
present study. A suggested future direction with this information would be to
experimentally validate these findings and further develop the psychometric properties
of the DFPS, by using more objective user engagement measures. The DFPS was also
further validated via the CFA, which maintained the nine-factor structure (with some
small revisions; see Table 23). Building on the outcome of both the EFA and CFA, the DFPS
demonstrated sound psychometric model properties, thereby making it a viable

instrument to measure user design feature preference.
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7. Study Four

7.1 Abstract

Central to the assessment of whether Gamification is successful is the variable of user
engagement. Existing methods commonly used to measure user engagement require
upon users to self-report their time spent playing, however, these methods are limited in
reliability, and whether they represent natural play behaviour and can be used to
effectively predict prospective play behaviour. One solution to this methodological
limitation would be to observe the users’ natural play behaviour. Building on the results
of the previous studies, the present study sought to validate the relationship between
design feature preference and user engagement by using a task-performance
measurement of user engagement, wherein users would demonstrate their level of
engagement. Using an online cross-sectional within-subjects experimental design, a total
of 72 participants completed the DFPS and played five online-browser games, during
which their overall play time was measured. Multiple Regression analyses revealed that
that none of the previously identified relationships between user design feature
preference and user engagement were found to be significant. Methodological
implications for why these results occurred, as well as future research steps, such as the
use of engagement measures which capture more natural play behaviour in comparison

to experimental play behaviour.
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7.2 Introduction

The overarching purpose of Gamification is to drive engagement with non-game tasks via
the application of game design features (Suh et al., 2017), which is why a fundamental
interest of Gamification research is to understand in what ways user engagement can be
maximised. Within the Gamification literature, there are a variety of metrics used to
measure engagement, most of which relate to self-report or task-performance. For
example, self-report measures include interviews (Lounis et al.,, 2013) or questionnaires
(Suh etal,, 2016), and rely on the user to reflect and report their play habits, such as how
often they play or for how long they play. In contrast, task-performance measures rely on
the performance of users with respect to a gamified task. For instance, level of vegetable
consumption in a health-Gamification study (Jones et al.,, 2014), frequency of module
engagement in a learning-Gamification study (Landers and Landers, 2014), and
technician efficiency at removing software bugs in an occupation-Gamification study

(Arai etal., 2014).

In comparing the effectiveness of both methods, self-report measures are likely to
provide researchers with a high degree of operational practicality as they are
inexpensive, and easy to adapt and distribute for data collection (Hunter, 2012). In
contrast, task-performance methods which directly measure player behaviour might
require greater levels of resources to measure user engagement, given the focus on real-
time user behaviour (i.e, how the user completes the gamified task) and resource
required to accurately measure behaviour over time. Though self-report measures
provide an accessible solution to researchers in measuring engagement (i.e., how long do
you play or how often do you play, as asked of participants in the previous studies), self-
report data is likely to be less reliable. Self-report measures rely on a user’s subjective
evaluation of their behaviour (Lucas, 2018), which when considering variance in
introspective ability may not be an accurate representation of what is being reported
(Demetriou et al.,, 2015). Participants may also provide answers pertaining to their
behaviour in a manner which they perceive to be more favourable (Devaux & Sassi, 2016),
which in the context of gaming research could lead to users underreporting their overall

play activity (Jeong et al., 2018).

In contrast, task-performance measures which rely on the real-time behaviour of a user

could be considered a more objective account of the user’s play activity. Conceptualised
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as a direct observation of how a user interacts with a system, real-time task performance
provides researchers a layer of objectivity in assessing how a user reacts to a given
system, to what extent system features are preferred, and to what extent the system
engages the user (Lopez & Tucker, 2019). Beyond mitigating the subjectivity of self-
report, levels of engagement that are recorded for participants who engage in task-
performance are more appropriate in the context of Gamification research, as it exposes
the user to the native environment in which Gamification would occur (i.e., interacting
with the design features which would provide a more objective demonstration of the
users engagement with the design features), and would likely possess greater
representativeness of what would occur in a “real” gamified context (Lopez & Tucker,
2019). Thus, the activity and level of engagement measured is more likely to correspond

to what would naturally occur.

In observing task-performance, the role of individual differences at influencing user
engagement may also be more accurately identified as prompting a participant to
completes tasks may encourage natural tendencies to emerge, given the more interactive
stimuli of performing a task (as opposed to competing a questionnaire) and the
behavioural arousal which occurs as a result. For instance, Speer et al. (2015)
demonstrate that personality can be assessed when an individual responds to a real-life
situation, such that natural traits and dispositions are likely to manifest. Similarly,
research has been conducted which also demonstrates the reliability of observing
motivation states of participants when completing a series of tasks in a performance
environment (Matthews et al.,, 2001). As task-performance seeks to emulate a more
natural play experience, one could reasonably expect a user to be more engaged, and thus
any emergence of individual differences (such as personality traits or motivation states)
may provide a more accurate representation of both the authentic traits of the user, and
how such traits may be related to system interaction and subsequent user engagement.
Additionally, such observations can be used to supplement and validate self-report
measures. As such, the role of task-performance measures can not only benefit the
reliability of conclusions drawn from user interaction with a gamified system, but also
substantiate perceived relationships between user engagement and associated individual

differences
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However, while real-time task performance does offer a more objective account of
engagement levels, it is a resource intensive measure. In comparison to self-report
measures, real-time task performance requires a greater degree of user monitoring over
a potentially longer period of data collection. For example, in a study which focused on
the gamification of learning, students were asked to complete online activities
throughout their undergraduate degree, with overall performance being measured
across numerous behavioural metrics (attendance, training course completion,

participation, and literacy competence) and intervals (Poondej & Lerdpornkulrat, 2016).

Thus, there exists a choice for which measurement of user engagement researchers could
use, with self-report measures possessing potentially greater research practicality but
lower objectivity, while task-performance possessing greater objectivity but lower
practicality. A solution to this problem would be a measurement of engagement that is
optimised to possess both the convenience and practicality of self-report measures as
well as the objective elements of real-time task-performance. One such example would

be online games.

The use of online games could enable researchers to collect objective measurements of
engagement using fewer resources than conventional study-specific tasks. To illustrate,
on the internet there are many websites which allow users to play games online at no
cost. Given the wide range of genres, researchers could select a given game based on the
profile of design features that are present within that game, thereby assisting with more
specific assessments of engagement. For example, in assessing how users engage with a
PVP design feature, researchers could instruct users to play a game with PVP elements.
In the context of understanding user preference for design features (a core focus in
Adaptive Gamification), possessing a research measure that can, where necessary, be
adapted to specifically assess levels of user engagement when interacting with specific
configurations of design features, could provide more targeted insights into how

Gamification design might be adapted.

More targeted measures of user engagement that measure user activity in a more natural
environment (i.e.,, when playing a game as opposed to self-reporting) might potentially
provide richer insights into how user engagement is influenced and can be improved by
the design of Gamification (i.e., which design features users are more receptive to).

Moreover, as engagement is conceptualised as how long a user spends playing, measuring
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engagement in this form will also be more objective than self-report, given the participant
is not required to estimate or recall their playtime, and instead can be directly recorded.
In this sense, the usage of online games in measuring engagement provides real-time

demonstration of user activity, as opposed to a retrospective recall of user activity.

7.3 Rationale

The proposition of Adaptive Gamification is that user engagement is directly influenced
by design feature preference, and indirectly, design feature preference is influenced by
individual differences, such as user motivation, personality, and perceived Gamefulness
(as demonstrated in the previous studies). Current measurements of user engagement
vary in advantages, with self-report measures offering greater convenience but less
objectivity, whereas task-performance measures offering greater objectivity but less
convenience. An optimised measure that could build on the strengths of self-report and
task-performance would be to make use of online free to play video games, which provide
an environment in wherein objective engagement can be recorded without the resource
intensiveness of conventional task-performance measures. This targeted form of user
engagement can provide a more nuanced focus to how the effect of user design feature
preference might correspond to objective forms of user engagement that will offer a

stronger and more reliable insight for how Gamification can be more effectively adapted.

7.4 Research aim

The primary aim for the present study was to utilise a more objective measurement of
user engagement that could further validate the significant relationships found in Study
two between preference for EIA design features and variance in user engagement. As the
measurement of engagement was to observe user interaction with online free to play
video games, the design feature dimensions that could be assessed in relation to user
engagement were limited (as not all design feature dimensions could be adequately
mapped to an online free to play video game). Thus, of the EIA dimensions, only
Expression and Improvement design features were assessed. It was expected that higher
levels of preference for Expression and Improvement design features would correspond
to higher levels of user engagement, similar to that which was observed in the previous

study.
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7.5 Methods

7.5.1 Design

The present study employed a within-subjects cross-sectional online methodology to
identify how a task-performance measure of user engagement would relate to design
feature preference. Participants were instructed to play a sequence of five online browser
games (each different based on the design features they are comprised of) ad libitum and
provide preference ratings for a series of design feature vignettes. As such there were two
variables of interest; the time spent playing each of the five online browser games
(measured in seconds) which represented user engagement; and responses to the DFPS,

which measured user preference for 47 design features.

7.5.2 Participants

Players were recruited from various gaming Reddits; /r/Borderlands, /r/GamePhysics,
/r/Overwatch, /r/Rainbow®6, /r/Skyrim, /r/Steam, and /r/TrueGaming. A total of 325
users initially responded to the survey of which 72 users participated to completion. 90%
of participants were male, 7% female, and 3% not identifying. Ages ranged from 18 to 77
(Mean age = 26.22 years; SD = 9.75). The average level of gaming experience for the
sample was 18 years. 25% of participants were employed, 42% were students, 17% were
actively seeking employment, and 4% were unemployed. Of the total sample, 40% were
from North America, 40% from Europe, 9% from Asia, and the remaining from South
America, Oceania, or Africa. 86% of participants reported most use of a PC platform to
play video games, while the remaining 14% of participants reported most use of a console

platform to play video games (e.g., XBOX, Playstation, Nintendo).

7.5.2.1 Eligibility criteria

Participants were only eligible to participate if they met two main criteria. The first, was
that participants must have regularly played video games for at least two hours per week,
which in previous gaming research has been regarded as the minimum time spent playing
to qualify as being a gamer (Kolo & Braun, 2004). It was expected that players possess
the prerequisite experience to understand the functional representation of Design
features, therefore ratings of representativeness would be more reliable than those given

by non-players. The second criteria were for participants to have been aged 18 years or
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older. As the study exclusively employed online methodologies, there was no way for
researchers to obtain parental consent for underage participants, therefore only those of

the legal age to consent were able to participate.

7.5.2.2 Participation incentive

All participants were automatically enrolled into a free game giveaway, wherein the
successful winner would be awarded a game of their choice, limited to $77 or £55 and
purchasable only from a reputable online seller (such as STEAM, Origin, or the XBOX

marketplace).

7.5.3 Materials

7.5.3.1 Design feature preference

Participants were required to complete the DFPS, which required participants to report
to what extent they found a given design feature fun, motivating, useful, and preferable
(Lopez & Tucker, 2019). A total of 47 design features were functionally represented via
vignettes, each of which had been generated from a literature review (Arnab et al., 2015;
da Rocha Seixa et al.,, 2016; Hamari & Lehdonvirta, 2010; Lameras, 2017; MarczewsKi,
2015; Nacke, 2018; Orji et al., 2018; Rocha et al., 2008; Sailer et al., 2017; Tondello et al.,
2017; Werbach & Hunter, 2012), and previous study validation (see Table 16). Each
vignette was limited to 17 words and achieved an average Flesch reading ease score of
53.31 and a Flesch-Kincaid grade level test score of 8.85, suggesting that the vignettes
could be easily read by 13-14-year-olds. Together, all design features achieved an alpha
of (a =.934) suggesting high internal consistency. Ratings were made via a 5-point Likert
scale (1 - strongly unfavourable, 5 - strongly favourable) that was designed to emulate a
conventional star rating system to induce participants to consider their ratings in a more
meaningful capacity. Example vignettes include examples include the Complementarity
design feature (being required to complete an objective or task only with the help and
abilities of another player), and the Demotion design feature (being demoted and having

your rank reduced after failing in some way).
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7.5.3.2 Online games task

Participants were required to complete an online games task, during which they would
play five online games consecutively, ad libitum. The list of games played can be found in
Table 25 along with game descriptions. Each game was selected as per its design feature
profile which was taken from the design feature factor loadings generated in Study 2. The
range of games that could be selected was constrained due to needing to be free to play
online, and not requiring substantial computing power to play. For example, the popular
maze action game Pac-Man was selected as a Loss game, given its design feature profile
corresponds to those of a Loss design feature dimension. To illustrate, the player controls
Pac-Man, who must eat all dots inside the maze while avoiding the attacks of four ghosts’
enemies. Within the maze, there are also power pellets, which once eaten enables Pac-
Man to temporarily attack the ghosts. The power pellet feature is the equivalent to Item
Degradation, which is a design feature characterised by a timed expiry of an item.
Similarly, the Depletion design feature also exists within Pac-Man, as the user will lose
the number of spare lives after each consecutive fail (three overall) until their progress

resets to 0.

All games were accessible via the internet. Four out of five online game were hosted on
the games website “Crazy Games”, which serves as a licenced online games platform
company that comprises of over 500 game developers, and works with several game
studies (such as Ubisoft, Moonee, and Kiloo). Importantly, there were no requirements
for significant computing power, meaning most users would not encounter any technical
issues when playing the games. Additionally, there were no installation requirements of
the participant to play the game. The online games task segment of the survey comprised
of five sections. In each section, participants were presented with a URL that would direct
them to the online game. The participants were instructed to play the online game until
they were no longer interested, at which point they would return to the survey and
proceed to the next section. The online games task was completed once all five sections

(i.e., five games) had been played.
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Table 25
Games selected for online games task
Design
feature Game title Game description Design features present
dimension
An online game wherein the user can customise and
Online
create a virtual character, with a significant degree of
Expression character Avatar, Design 2 outof 5
design choice. For example, being able to customise
creator
facial features, skin colour, and apparel.
Burni A combat racing game in which you race against Item Power-up,
urnin
Improvement bb opponents and battle using weapons to achieve first Progress bar, Currency, 4 out of 7
rubber
place. Points
Son An obstacle game in which you control Sonic the Behavioural
onic
Hedgehog to clearing each level, with the aim of momentum, Levels,
Difficulty Extreme 5outof5
R accumulating as many gold rings as possible. You lose Game Goal, Game
un
rings after each failed obstacle. Objective, Boss Battle
Leaderboard
Bull A multiplayer first-person shooter wherein you face (feedback),
ullet
Competition ; opponents within a game map, with the aim of Leaderboard 5outof7
orce
defeating the opposing team using your weapons. (competition), PVP,
Points, Rank
A maze action game wherein you control the Pac-Man.
Google The aim is to eat all the dots placed within the maze Item Degradation,
Loss 3outof6
Pacman while avoiding four colour ghosts. The level is Depletion, Restriction

complete once all dots are eaten.

7.5.3.3 User engagement

The metric of user engagement focused on how long participants spent playing each of
the online games. As the online games were hosted on webpages external to the survey,
a timer feature was used within the survey. Each game was presented to the participant
on a separate page. When presented with the game, a timer feature would record the
participant’s first click on the page (following the URL for the online game) and the last
click (where the page would be submitted, and the participant would then go to the next

page). To encourage participants to access the online game, the option to proceed to the
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next section did not become visible until after a 20 second buffer had passed. A score of

engagement was calculated by the formula outlined in Figure 23.

Figure 23 - Formula for engagement buffers

Formula

Submit page - First click - Buffer = Engagement score
Example

50 seconds - 10 seconds - 20 seconds = 20 seconds

7.5.3.4 Demographics

Participants were asked to submit standard demographic data, such as age, ethnicity,
gender, education status, country of domicile, employment status and marital status. In
addition, general gaming related demographics will also be collected, such as favourite
game title, favourite game genre to play, most used gaming platform, and for how long

they have played video games (in years).

7.5.4 Procedure

Participants accessed the survey via a URL link provided in the recruitment
advertisement, after which they were presented with the study information sheet. After
providing consent, participants completed the demographics sheet, followed by the
design feature rating task, and the online game task (instructions for which can be found

in Figure 24, Figure 25, and Figure 26), after which participants were finally debriefed.
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Figure 24 - Initial briefing provided to participants for the online game task

BIRMINGHAM CITY

University
You've reached the really fun part of the study.

Ahead of you, are 5 browser games. Quite simply, you must now play each game for as long (or as little) as
you'd like.

It is important to note that you must at least start the game you are presented with. Once started, if you're no
longer interested in playing it, you can come back to the survey and proceed to the next game.

Ready? Lets gol

Figure 25 - The first page (of five) for online game task

BIRMINGHAM CITY

University

The link to the first game is below.

Game ONE

Remember - you can proceed to the next game in the survey whenever you'd like, but you must at least start
this game before doing so.

Tip: Use arrows to move, and Z to jump.
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Figure 26 - The page to which participants would be redirected to following the Game URL

Sonic the Hedgehog 2

*WM 3 0

0 (5

S

| %i%es & TN = N
b?mséﬁﬁmé

7.5.5 Ethics approval

Ethical approval was granted by Birmingham City University’s research ethics committee

under the reference code Lally/4978/R(A)/2020/Jan /BLSS FAEC
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A series of five multiple regressions were conducted to assess whether variance in user
design preference could predict variance in user engagement when completing the online
game task. Descriptive statistics showing the average duration for which each online
game was played and design feature preference, as well as well as indications of

normality (Skewness and Kurtosis), and the number of participants that provided

responses can be found in Table 26.

Table 26

7.6 Results

Distribution statistics and mean scores for user engagement and design feature preference

. kew Ku
Variable Mean SD S(SEI) (SEBt n
User engagement (time spent playing online browser games)

Expression (Online Character Creator) 141s / 2.21m 244.84 3.84 (.283) 20.07 (.559) 72
Improvement (Burnin Rubber) 326s /5.26m 1002.78 7.16 (.283) 55.96 (.559) 72
Difficulty (Sonic Extreme Run) 280s / 4.40m 611.17 4.45 (.283) 22.52 (.559) 72

Competition (Bullet Force) 194s / 3.14m 297.85 3.17 (.283) 13.08 (.559) 72

Loss (Google Pacman) 91s /1.30m 137.02 3.87(.283) 20.01 (.559) 72
Design features

PVP 12.58 4.27 -0.04 (.283) -0.58 (.559) 72

Leaderboard (Competition) 13.33 4.97 -0.60 (.283) -0.61 (.559) 72

Punish 8.89 4.95 0.37(.283) -1.21 (.559) 72

Complementarity 11.88 4.61 -0.25 (.283) -0.78 (.559) 72

Shared Goal 15.13 3.73 -0.58 (.283) -0.12 (.559) 72

Trade 14.35 3.76 -0.47 (.283) -0.17 (.559) 72

Friend Invite 17.67 4.05 -2.50(.283) 6.68 (.559) 72

Text Chat 14.25 4.07 -0.50 (.283) -0.27 (.559) 72

Voice Chat 13.68 5.08 -0.51 (.283) -0.73 (.559) 72

Emotes 12.46 4.85 -0.19 (.283) -0.93 (.559) 72

Communal discovery 15.71 3.74 -0.90 (.283) 0.72 (.559) 72

Trophy 15.19 413 -0.66 (.283) -0.09 (.559) 72

Badges 14.14 451 -0.42 (.283) -0.61 (.559) 72

Medal 14.00 4.60 -0.38 (.283) -0.74 (.559) 72

Tokens 15.22 4.68 -0.97 (.283) 0.06 (.559) 72

Item Power-up 16.18 3.83 -1.42 (.283) 2.24 (.559) 72

Bonus 16.31 2.92 -0.71 (.283) 0.36 (.559) 72

Lottery 9.61 431 0.53 (.283) -0.33 (.559) 72

Depletion 10.64 4.78 0.22 (.283) -0.76 (.559) 72

Restriction 8.43 4.67 0.78 (.283) -0.42 (.559) 72

Demotion 9.57 4.83 0.35(.283) -0.99 (.559) 72

Points 16.04 3.02 -0.41 (.283) -0.70 (.559) 72

Progress Bar 16.49 2.97 -0.64 (.283) -0.05 (.559) 72
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Leaderboard (Feedback) 14.39 4.77 -0.64 (.283) -0.43 (.559) 72
Scarlett letter 10.00 4.50 0.32 (.283) -0.73 (.559) 72
Performance graphs 14.28 4.16 -0.53 (.283) -0.30 (.559) 72
Walkthrough 12.44 391 0.09 (.283) -0.64 (.559) 72

Tips / Hints 13.61 3.67 0.14 (.283) -0.75 (.559) 72
Notification / Prompts 10.58 4.37 0.10 (.283) -0.93 (.559) 72
Cut Scenes 14.96 3.77 -0.55 (.283) -0.07 (.559) 72
Storyline 17.29 3.33 -0.95 (.283) -0.19 (.559) 72
Currency 15.90 4.02 -0.75 (.283) -0.23 (.559) 72

Item Degradation 9.89 5.13 0.52 (.283) -0.95 (.559) 72
Dashboard 15.67 3.61 -0.69 (.283) 0.35(.559) 72
Behavioural Momentum 16.29 3.78 -1.23 (.283) 1.85 (.559) 72
Levels 14.57 424 -0.82 (.283) 0.18 (.559) 72
Barriers / Access 10.57 4.61 0.11 (.283) -0.98 (.559) 72
Game Goal 15.90 3.35 -0.92 (.283) 1.20 (.559) 72

Game Objective 16.69 3.23 -1.17 (.283) 2.06 (.559) 72
Boss Battles 16.83 3.15 -1.13 (.283) 2.27 (.559) 72
Beginners luck 12.17 436 -0.18 (.283) -0.44 (.559) 72
Design / Editing / Customisation 16.26 4.02 -1.10 (.283) 0.81 (.559) 72
Decision Making 17.47 3.09 -1.12 (.283) 0.86 (.559) 72
Vote 14.53 4.48 -0.49 (.283) -0.51 (.559) 72

Avatar 14.92 4.58 -0.36 (.283) -1.10 (.559) 72

Profile 14.14 5.02 -0.59 (.283) -0.59 (.559) 72

Rank / Status 14.43 452 -0.31(.283) -0.73 (.559) 72

Notes: Mean score for user engagement is presented in the format of 'seconds / minutes’, SD = Standard deviation, Skew =
Skewness, Kurt = Kurtosis, SE = Standard error, n = Sample size.

7.6.1 Design feature preference and engagement with an Expression game

A multiple regression was conducted to assess to what extent user design preference
predicted user engagement with an online Expression game (Online Character creator).
There was linearity as assessed by partial regression plots and a plot of studentized
residuals against the predicted values. There was independence of residuals as assessed
by a Durbin-Watson statistic of 2.178. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 27). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al., 2014), indicating that the independent variables (design
feature dimensions) were not highly correlated with each other. Measures to detect
outliers revealed no studentized deleted residuals greater than *3 standard deviations
(Everitt & Skrondal, 2010), no leverage values greater than 0.2 (Huber, 1981), or values

(influential points) for Cook's distance above 1 (Cook, 1977), indicating no outliers were
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present in the data. The assumption of normality was met, as assessed by visual
inspection of a Q-Q Plot (Appendix Q). The multiple regression model was not significant
in predicting user engagement with an Expression game, F(9, 59) =.653, p >.050, adj. R?
=.05.

Figure 27 - Plot of design feature preference and engagement with an Expression game studentized residuals
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7.6.2 Design feature preference and engagement with an Improvement game

A multiple regression was conducted to assess to what extent user design preference
predicted user engagement with an online Improvement game (Burnin Rubber). There
was linearity as assessed by partial regression plots and a plot of studentized residuals
against the predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 1.670. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 28). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al., 2014), indicating that the independent variables (design
feature dimensions) were not highly correlated with each other. Measures to detect
outliers revealed no studentized deleted residuals greater than *3 standard deviations
(Everitt & Skrondal, 2010), no leverage values greater than 0.2 (Huber, 1981), or values
(influential points) for Cook's distance above 1 (Cook, 1977), indicating no outliers were
present in the data. The assumption of normality was met, as assessed by visual

inspection of a Q-Q Plot (Appendix R). The multiple regression model was not significant
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in predicting user engagement with an Improvement game, F(9, 57) =.862, p >.050, adj.

R?=.02.

Figure 28 - Plot of design feature preference and engagement with an Improvement game studentized residuals

4.000007

3.00000<

]
[ o
B 200000
5 2
o < o
14
=
o o
o
N ° °©
' 1.00000 o
a o o ©
3 6. °
= o )
n o ® o
00000 - % o
2 o 00
o _© o
0% o o o
R gc:é) o
-1.00000 ° o ° -
o g8 o

o

-2.00000 T T T T T T T
00000 50.00000 100.00000 150.00000 200.00000 250.00000 300.00000

Unstandardized Predicted Value

7.6.3 Design feature preference and engagement with a Competition game

A multiple regression was conducted to assess to what extent user design preference
predicted user engagement with an online Competition game (Bullet Force). There was
linearity as assessed by partial regression plots and a plot of studentized residuals against
the predicted values. There was independence of residuals as assessed by a Durbin-
Watson statistic of 1.670. There was homoscedasticity as assessed by visual inspection of
a plot of studentized residuals versus unstandardized predicted values (Figure 29). There
was no evidence of multicollinearity, as assessed by tolerance values greater than 0.1
(Hair et al., 2014), indicating that the independent variables (design feature dimensions)
were not highly correlated with each other. Measures to detect outliers revealed no
studentized deleted residuals greater than +3 standard deviations (Everitt & Skrondal,
2010), no leverage values greater than 0.2 (Huber, 1981), or values (influential points)
for Cook's distance above 1 (Cook, 1977), indicating no outliers were present in the data.
The assumption of normality was met, as assessed by visual inspection of a Q-Q Plot
(Appendix S). The multiple regression model was not significant in predicting user

engagement with an Competition game, F(9, 60) =.931, p >.050, adj. R* =.01.
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Figure 29 - Plot of design feature preference and engagement with a Competition game studentized residuals
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7.6.4 Design feature preference and engagement with a Difficulty game

A multiple regression was conducted to assess to what extent user design preference
predicted user engagement with an online Difficulty game (Sonic Extreme run). There
was linearity as assessed by partial regression plots and a plot of studentized residuals
against the predicted values. There was independence of residuals as assessed by a
Durbin-Watson statistic of 1.670. There was homoscedasticity as assessed by visual
inspection of a plot of studentized residuals versus unstandardized predicted values
(Figure 30). There was no evidence of multicollinearity, as assessed by tolerance values
greater than 0.1 (Hair et al,, 2014), indicating that the independent variables (design
feature dimensions) were not highly correlated with each other. Measures to detect
outliers revealed no studentized deleted residuals greater than *3 standard deviations
(Everitt & Skrondal, 2010), no leverage values greater than 0.2 (Huber, 1981), or values
(influential points) for Cook's distance above 1 (Cook, 1977), indicating no outliers were
present in the data. The assumption of normality was met, as assessed by visual
inspection of a Q-Q Plot (Appendix T). The multiple regression model was not significant
in predicting user engagement with an Competition game, F(9, 60) =.931, p > .050, adj.
R*=.01.
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Figure 30 - Plot of design feature preference and engagement with a Difficulty game studentized residuals
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7.6.5 Design feature preference and engagement with a Loss game

A multiple regression was conducted to assess to what extent user design preference
predicted user engagement with an online Loss game (Google Pacman). There was
linearity as assessed by partial regression plots and a plot of studentized residuals against
the predicted values. There was independence of residuals as assessed by a Durbin-
Watson statistic of 1.670. There was homoscedasticity as assessed by visual inspection of
a plot of studentized residuals versus unstandardized predicted values (Figure 31). There
was no evidence of multicollinearity, as assessed by tolerance values greater than 0.1
(Hair et al., 2014), indicating that the independent variables (design feature dimensions)
were not highly correlated with each other. Measures to detect outliers revealed no
studentized deleted residuals greater than +3 standard deviations (Everitt & Skrondal,
2010), no leverage values greater than 0.2 (Huber, 1981), or values (influential points)
for Cook's distance above 1 (Cook, 1977), indicating no outliers were present in the data.
The assumption of normality was met, as assessed by visual inspection of a Q-Q Plot
(Appendix U). The multiple regression model was not significant in predicting user

engagement with an Competition game, F(9, 60) =.931, p >.050, adj. R* =.01.
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Figure 31 - Plot of design feature preference and engagement with a Loss game studentized residuals
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7.7 Discussion

The primary aim of the present study was to utilise a more objective measurement of
engagement (task-performance) that could further validate significant relationships
between user engagement and design feature preference found in Study two. Specifically,
whether variance preference for EIA design feature dimensions would correspond to
significant variance in observed user engagement. It was hypothesised that of the
significant relationships found in the previous study that were retested in the present
study, would also be found as significant. Of the five relationships examined in the present
study (Table 27), the relationship between user engagement and preference for
Expression and Improvement design features were retests, whereas the relationship
between user engagement and preference for Loss, Difficulty, and Competition design
features were being examined for the first time. The results indicated that all
relationships were found to be non-significant, therefore rejecting the hypothesis.
Specifically, preference for Expression design features (Avatar; and Design),
Improvement design features (Item Power-up; Progress Bar; Currency; and Points),
Difficulty design features (Behavioural momentum; Levels; Game Goal’ Game Objective;
and Boss Battle), Competition design features (Leaderboard-Feedback; Leaderboard-
Competition; PVP; Points; and Rank), and Loss design features (Item Degradation;
Depletion; and Restriction) was not significantly associated with variances in user

engagement.

Table 27

Relationships examined in the present study

Design feature dimension Examined in Study two
Expression Yes
Improvement Yes
Difficulty No
Competition No
Loss No

The difference in results between Study two and present study could be explained by a

variety of factors. One example is the role of computer graphics and cognitive complexity
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(Sedig et al., 2017). Research indicates that user engagement can often be determined by
two design considerations; representation (how the game is visually displayed) and
interaction (how the user is enabled to make use of the game information) (Haworth et
al., 2010). The scope of these design considerations can be largely determined by the
computing power afforded to game designers, with greater computing power providing
a more sophisticated level of design (i.e., high end graphics and more game complexity).
In the present study, participants were instructed to play online browser games, which
when compared to PC or console games, are limited in the computing power used for
game design and game operation. One could argue that such differences result in a varied
user experience, with more sophisticated games being more engaging, and less
sophisticated games being less engaging. On this basis, it could be expected that users
who might be used to PC or console games would find online browser games less
engaging, given the differences in computing power and subsequent differences in game

graphics of complexity.

The differences in the user experience between online browser games and PC/console
games might have had a marked influence on user engagement and explain why the
outcomes of Study two were not replicated with the present study. First, all participants
in the present study exclusively reported preferring to play video games on either a PC

or a games console (see Table 28).

Table 28

Preferred video game platform

Platform n
PC 59
XBOX 5
Playstation 4
Nintendo 1

All participants were also recruited from Reddits that focused on either PC games or
console games, indicating a level of interest in these games beyond playing (given the role

of the Reddits are to facilitate game discussion) (see Table 29).
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Table 29

Reddits from which participants were recruited

163

Reddit n
Skyrim 37
Gamephysics 12
Steam 12
True gaming 6

Overwatch

Borderlands

Finally, participants were asked to report their favourite video game of all time, to which

most responded with The Elder Scrolls V: Skyrim (2011): a game that received critical

acclaim for its graphical fidelity. Other games reported (Table 30) were also titles that

can only be played on PC or a games console (and not as an online browser game).

Therefore, it could be argued that due to the characteristics of the participant sample

preferring to play PC or console games, the difference in user experience when playing

an online browser game could have resulted in a reduced level of user engagement.

Table 30

Reddits from which participants were recruited

Game title*

Skyrim
Witcher
Minecraft
Mass effect
Bioshock Infinite
GTAV

Hollow Knight

11

2

Notes: *game titles which received at least two or more mentions are included above. In total there were 48 unique titles, all of

which can be found in Appendix V.
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Furthermore, the issue also exists that online browser games are limited in their design
and depth, such that they do not comprise of a complete design feature profile. For
example, the design feature dimensions tested in the present study collectively
comprised of 30 design features, with the corresponding online browser games only
featuring 19 design features of interest. Although an online browser game does not
necessarily need to comprise of all design features to be engaging, in the context of the
present study and further development of the DFPS, a complete profile of design features
being featured in a given game is highly desirable. Given the greater capabilities of PC and
console games, it could be expected that such games are more likely to comprise a
complete design feature profile, and therefore a more appropriate research tool in the
context of this project. Further development of the DFPS in relation to observations of
user engagement might be better suited if PC or console games are included instead of

online browser games.

At a closer look, measurements of user engagement might also be refined in future work.
The present study employed a measurement of user engagement by using the time spent
completing the online game task (i.e., participants playing a given game). Although this
approach mitigated the subjectivity associated with self-report measures, the time spent
completing the online game task was still not directly observable and instead indirectly
calculated (time taken between first and last click). As such, recorded user engagement
could not be directly verified. In comparison, if the online game task were to be completed
in-person within an offline laboratory setting, user engagement could be directly
observed, which addressed both the issue of indirectly calculating user engagement and
assist with recorded engagement being verifiable. In the context of the present study, this
approach was preferred and originally planned (with research ethics also being
approved). However, due to the Covid-19 pandemic and subsequent limitations on social
interaction, the university had issued a policy that prevented face to face data collection

for an extensive length of time, meaning this approach could not be used.

Another explanation for why engagement was not associated with design preference as
expected could be the frequency of game change during the online ask. Prior to beginning
the task, participants were advised that there would be several games to play, which
might have inadvertently primed participants to move to the next game sooner. Such

behaviour could be explained by the cognitive psychology concept of overchoice, which
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refers to the consequential impact on engagement and satisfaction when faced with
numerous options (Misuraca et al., 2016) . Research indicates that when presented with
significant variety, individuals become less satisfied with the options that are available,
irrespective of what they choose (Gourville & Soman, 2005). In the context of the online
game task, the disclaimer that there will be five games to play might have served as a
primer for participants to become dissatisfied with their play experience, and
consequently reduced their level of engagement. However, the role of overchoice often
concerns instances where there exist options to choose between. The present study did
not enable participants to choose between which game they played, therefore this

concept might not fully explain the inconsistency in results.

In the context of understanding how Gamification could be improved, methods which
expose the user to multiple games may not be suitable in emulating a natural Gamification
environment, given that in a Gamification context a user is unlikely to interact with
several systems in a consecutive format, or interact with several systems that differ in
aesthetics, function, or purpose. A different approach to measuring engagement that
would mitigate the issue of indirect engagement observation and the repeat exposure to
multiple games, would be to focus on in-game behavioural metrics. For instance, the
present study calculated user engagement by indirectly observing how long a player
spent playing an online browser game. By comparison, in-game behavioural metrics, such
as number of matches played, number of online friends, and number of hours spent
playing a given game mode, could provide a more direct and objective indication of user
engagement. In-game behavioural metrics are arguably more representative of user
engagement, as they indicate natural player behaviours and tendencies outside of the
experimental context, from which a more representative picture of overall user
engagement could be painted. In comparison, user engagement that is observed within
an artificial context might certainly be representative of engagement in some capacity,
but that what is observed might not correspond to contexts outside of the artificial
setting. Research indicates that due to the artificial nature of experimental designs,
participant behaviour may not consist with behaviour performed in more realistic
settings, given that experimental research can create situations that are not realistic
(Kachelmeier & Towry, 2015). As such, metrics of engagement that build upon natural
play behaviour might be more reliable and possess a far-reaching continuity between

research and research application.
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7.8 Summary

The primary outcome of the present study was to assess whether previously identified
relationships between design feature preference and user engagement would be
replicated when using a task-performance measurement of user engagement. The results
revealed that none of these relationships were consistent, such that reported user design
feature preference did not predict or coincide with the time each user spent playing an
online browser game. Explaining these outcomes, the present study highlighted several
methodological limitations of the study design used. These design limitations might be
improved if alternative measurements of user engagement can be used within further
research. One such example would be to measure user engagement via in-game player
activity, making use of objective in-game player metrics. Despite these limitations, the
present study still made significant contributions to the area of Adaptive Gamification,
such as highlighting online browser games as being an ineffective method at curating
natural player behaviour. Furthermore, although non-significant relationships were
found between design feature preference and reported engagement, these findings do not
necessarily indicate a limitation in the DFPS, given that its primary function is to measure

user design feature preference, which in the context of this study, was achieved.
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8. Study Five

8.1 Abstract

Although a task-performance measurement of user engagement improves on the
limitations associated with self-report measurements, observed player behaviour is
arguably only representative of the given context within which it is observed. As such, the
degree to which a “snapshot” of player behaviour can predict the users’ natural play
behaviour is arguable. In-game behavioural metrics, which aggregate and track player
behaviour over time and source player data from genuine game activity have been used
in previous research and are in several ways more representative of natural play
behaviour. As part of further validation of the DFPS, the present study sought to test
previously identified relationships between user design feature preference and user
engagement as measured by in-game behavioural metrics. Using a cross-section online
design, 24 League of Legends players completed the DFPS and provided a range of activity
and in-game behavioural statistics (e.g., rank, player level, points, items owned).
Correlation analysis revealed that none of the previously identified relationships
between user design feature preference and user engagement were found to be
significant. Methodological explanations and further research is discussed, such as the
value of using server-side data to provide in-game behavioural data, as well as the

potential of using purpose-built in-game behavioural metrics.
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8.2 Introduction

As levels of user engagement indicate whether Gamification has been successful, effective
measurements of engagement are of fundamental importance to the development and
improvement of Gamification. In the previous study, the strengths and weaknesses of
task-performance measurements of engagement were contrasted with conventional self-
report measures. It was determined that a measurement which optimises the objectivity
of real-time task-performance but incorporates the ease of self-report for participants
could be an effective alternative. The findings were not consistent with those from earlier
studies in the project. In review of the methodologies used, a case was made that such
inconsistencies could be due to indirectly calculating user engagement from participants
playing online browser games, in addition to measuring user engagement in an artificial
setting. In response, it was suggested that a more effective measurement of user
engagement could be found in analysing in-game behavioural metrics (e.g., number of
matches played, number of online friends, and number of hours spent playing a given
game mode), which provide a potentially more representative indication of user

engagement, given they reflect natural player behaviours and tendencies over time.

Existing gaming research has adopted a similar approach to understanding user
engagement by looking toward in-game user behaviour (i.e., how the user plays the game
and their overall play activity). For instance, in examining user motivation, Billieux et al.
(2013) compared self-reported motives with in-game behaviour to substantiate whether
there was continuity between self-report player tendencies and their natural play
behaviour. The study found that specific associations such as motives for teamwork and
competition being strong predictors of in-game advancement within World of Warcraft
(a team-based Massively Multiplayer Online Role-Playing Game). Similarly, Kahn et al.
(2015) reported additional in-game data to further substantiate the motivational
tendencies of participants. For example, participants who reported higher socialiser
motives also demonstrated more in-game social behaviours, such as playing with larger
teams, and possessed a greater degree of in-game social capitol, such as more online
friends with whom they played with more regularly. Additionally, users who reported
greater game completion tendencies also had played with a higher number of champions
(characters with different abilities that the user could select and use in a game mode).

Given the characteristics of a completionist motivation, which is to work towards
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completing all objectives and tasks that exist within the game, the in-game user behaviour
consisted with the self-reported completion motives. In addition, Yee et al. (2011) found
correlations between personality traits and in-game behaviour, with higher levels of
extraversion being associated with a more frequent completion of challenges that
required teamwork, while lower extraversion was associated with more frequent

completion of solo challenges.

Compared with self-report (Study 2-3) and experimental task-performance (Study 4)
measurements of user engagement, a shift to measuring engagement by in-game
behavioural metrics could provide more reliable results on the basis of three key
propositions: in-game behavioural metrics provide a higher degree of ecological validity
and predictive value, given they capture primary player behaviour as it occurs over time
(Yee et al., 2012); in-game behavioural metrics are unlikely to be skewed by the initial
time taken by users’ to onboard or familiarise with a game; and in-game behavioural

metrics are more objective.

8.2.1 Higher ecological validity

A limitation of experimental research (Study 4) is the artificial environment that is
created for the participant (Lahti, 2015), such that behaviour observed in the artificial
environment often will not consist with behaviour that occurs in natural environments,
given the changes in environmental conditions. In the context of Gamification research,
user engagement derived from experimental research (Study 4) could be characterised
by artificial or short-term engagement patterns, which may not persist beyond the

experimental environment.

Furthermore, experimental research similar to the previous study (wherein a variety of
design features are presented to a participant) might also provide unreliable indications
of user engagement, mainly due to the novelty effect. In asking participants to interact
with new design features not previously interacted with, the response in user activity
could be characterised by spikes of engagement due to the novelty of such interactions,
as opposed to underlying design feature preference. Research has found that high levels
of activity are often observed immediately when a user interacts with new design

features, however, their activity levels drop shortly after and the novelty has worn off
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(Kofinas & Tsay, 2019). As such, in-game behavioural metrics might provide a more

representative account of user engagement.

8.2.2 Distinguishing between processes of familiarisation and onboarding

Another issue with experimental measurements of user engagement is the difficulty in
separating between time spent familiarising oneself with the game environment and
controls, and time spent playing due to enjoyment and genuine interest in the game (i.e.,
engagement). To illustrate, many games introduce and inform a new player about how

they can operate in the game world by way of textual instructions (see Figure 32).

Figure 32 - textual instructions (Death Stranding, 2019)

@ Resume Game

One can argue that the time spent understanding the game in this way is not indicative of
the type of user engagement that can be leveraged and replicated through the design of
Gamification. Instead, this process of familiarisation could be considered as one of several
different preliminary steps that prepare the user to engage with the game as intended by
the game designers. Moreover, the time spent becoming accustomed to a game depends
on the skill and aptitude of the user, which can often vary (Basak et al., 2011), therefore

distinguishing between time spent familiarising and playing is made more difficult.

In comparison, measuring engagement via in-game behavioural metrics would mitigate
the need to distinguish whether any engagement recorded comprised of the user

becoming familiar with the game, or a product of their enjoyment. For example, the
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measurement used in the previous study comprised of a cross-sectional assessment of
user engagement, such that level of engagement was determined on the basis of a single
play session. Considering the previously discussed novelty effect, as well as the role of
familiarisation, engagement calculated from a single play session is liable to
environmental influences, such that player activity and patterns may only be exhibited in

the experimental environment.

By comparison, play which occurs over time in a natural play environment is arguably
more representative of genuine user engagement, given that the player has had enough
time to become accustomed to the game, and focus or orient their play towards what they
enjoy (and not what they encounter during a single play session). As different behavioural
metrics would be used to provide an overall account of user engagement (such as number
of games played, or number of coins accumulated), a more nuanced indication of user
engagement is also provided, as opposed to the umbrella metric of time spent playing. Of
notable mention, is that in-game behavioural metrics would also facilitate clear
distinguishment between time spent familiarising with the game and time spent enjoying
the game. For instance, metrics which possess intrinsic ranking systems, wherein more
desirable versions of something are rewarded or acquired only after in-game milestones
are achieved. One such example are tiered trophies, with bronze trophies being awarded
first, followed by silver trophies and finally gold trophies, each of which become more
difficult to acquire over time. A user who owns the silver or gold trophies would have
likely dedicated more time playing the game to acquire the more valuable trophies, given
that acquisition of these items requires more time spent playing, or more time spent
developing skills needed to complete the necessary challenges to acquire them (Gurwin,
2021). However, it must be noted that intrinsic ranking systems may not necessarily be
best observed in the acquisition of in-game items, as the means to acquire the item (such
as in-game currencies accrued over time) are not exclusively accumulated by time spent
playing alone. For instance, some users may acquire in-game items via in-game purchases

or gifting from other players.

8.2.3 Highly objective — recollection vs actual play tendencies

In comparison to self-report measures of engagement that require the participant to
recall their level of engagement (e.g.,, how long do you play for?) (Brunborg et al., 2014),

in-game behavioural metrics provide a greater degree of objectivity. According to Lucas
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(2018), self-report measures rely on a user’s subjective evaluation of their behaviour,
which may not provide an accurate representation of what is being reported (Demetriou
etal., 2015). Moreover, in the context of gaming, research has found that players can often
underreport play activity (Jeong et al., 2018). In determining user engagement via in-
game behavioural metrics, researchers would be provided with player statistics that are
accurately recorded and automatically updated in real-time, thereby rendering

participant recall unnecessary.

For instance, the popular MOBA developed and published by Riot Games’, League of
Legends (2009) provides users with profile dashboard, within which users are provided
with data from several in-game behavioural metrics, such as overall wins, losses, earned
and spent points, and so forth. Quantified data of this type is aggregated and updated in
real-time and is calculated by in-game monitoring of user activity which is then
associated with the user’s game account. In addition to providing more accurate and
objective indications of player activity, in-game behavioural metrics are also likely to
provide a more representative profile of user engagement. To illustrate, whereas self-
report measures would require participants to estimate their average play duration
(Study 2 and 3), in-game behavioural metrics, such as overall number of games played
(League of Legends, 2009) would provide a more accurate indication of time spent
playing, given that one can calculate play duration based on how many games have been
completed (by way of referencing average match durations detailed in Table 31; taken

from “League of Graphs”, a League of Legends statistics engine).

Table 31
Average duration of LoL games by user rank (Cakir, 2021)

User rank Average game duration in minutes
Iron 29:44
Bronze 29:40
Silver 29:32
Gold 29:08
Platinum 28:24
Diamond 27:13

Master 26:20
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GrandMaster 25:15

Challenger 24:33

Furthermore, given the quantified nature of in-game behavioural metrics, further
analyses and relationships can also be more reliably identified and explored. For
example, research that has focused on the role of video game play and prosocial
behaviour has often employed self-report measures (Gentile et al., 2009; Thori et al,,
2007), with participants asked to reflect on how often they were kind to other people
(Thori et al., 2007), or how often they would dedicate time to help others (Gentile et al.,
2009). A persisting limitation with self-report measures is that participants may not
correctly recall and report previous behaviour (Demetriou etal., 2015), and in the context
of prosocial behaviour, studies have indicated that when asked about prosociality
response bias can take the form of impression management, wherein participants report
in a way they perceive will make them appear more favourably to the researcher

(Sassenrath, 2019).

In comparison, in-game behavioural metrics may provide a more robust evidence base
(Johannes et al,, 2021). For example, prosocial gaming behaviours such as cooperation
and sharing (Mengel, 2014) could be measured via in-game behavioural metrics, such as
how often a user plays in a team in comparison to playing solo (Kahn etal., 2015) or how
often a user gifts items to others. In using this data, a more reliable metric of prosociality
can be calculated and thus a more objective assessment of how video game play

influences participant prosocial behaviour could be enabled.

8.2.4 Substantiate user design preference

In-game behavioural metrics also serve to substantiate the developed measure of user
design feature preference. As users are asked to rate to what extent they prefer design
features, such preference ratings can be validated by triangulating with the users in-game
behaviour. Doing so would provide indication on whether there exists continuity

between what the user reportedly prefers and their in-game activity.
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8.3 Rationale

Compared with self-report measures that rely on recall and experimental task
performance measures that produce artificial engagement, in-game behavioural metrics
provide a higher degree of objectivity and representativeness of the user’s natural play
activity, which is automatically aggregated in real-time. Importantly, these metrics can
further validate the DFPS, given that reported preference can be triangulated with in-
game activity. As such, the present study aims to further test relationships between user
engagement and user design feature preference by using in-game behavioural metrics as

an alternative measurement of user engagement.

8.4 Research aim

The primary aim for the present study was to use in-game behavioural metrics as a
measurement of user engagement and assess the predictive value of the DFPS, by
assessing whether user design preference would correlate with reported in-game
behaviour. It was expected that user design preference would correlate with a

corresponding in-game behavioural metric of user engagement.

8.5 Methods

8.5.1 Design

The present study employed a within-subjects cross-sectional online methodology to
identify how an in-game behavioural metric measure of user engagement would relate to
design feature preference. Participants were instructed to complete an in-game
behavioural metric scale and provide preference ratings for a series of design feature
vignettes. As such there were two variables of interest; responses to the in game
behavioural metric scale, which was adapted the MOBA game League of Legends (2009)
that would record player statistics (accessed via the League of Legends user account
dashboard); and responses to the DFPS, which measured user preference for 47 design

features.
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8.5.2 Participants

Players were recruited from League of Legends Reddits (/r/LeagueOfLegends,
/r/LeagueOfLinux, and /r/LeagueConnect) and discord servers (/r/LoLeSports,
/r/LeagueOfLegends, and /r/LeagueConnect). A total of 180 users initially responded to
the survey of which 24 users participated to completion. 87% of participants were male
while 13% were female. Ages ranged from 18 to 29 (Mean age = 21.20 years; SD = 3.00).
The average level of gaming experience for the sample was 9.04 years. 23% of
participants were employed, 4% were students, 43% were actively seeking employment,
and 4% were unemployed. Of the total sample, 35% were from North America, 52% from

Europe, 4% from Asia, and the remaining from South America, Oceania, or Africa.

8.5.2.1 Eligibility criteria

The eligibility criteria for Study five comprised of three elements, two of which were the
same as the previous four studies (playing for a minimum of two hours per week, and
being aged 18 years or older), and the third being for participants to spend most of their
gaming time playing League of Legends. It was expected that participants who met this
third condition would possess the necessary understanding to continue with the in-game
behaviour scale. For instance, understanding terms such as “draft picks”, “riot points”,

and “blue essence”.

8.5.3 Materials

8.5.3.1 Design feature preference

Participants were required to complete the DFPS, which required participants to report
to what extent they found a given design feature fun, motivating, useful, and preferable
(Lopez and Tucker, 2019). A total of 47 design features were functionally represented via
vignettes, each of which had been generated from a literature review (Arnab et al.,, 2015;
da Rocha Seixa et al., 2016; Hamari & Lehdonvirta, 2010; Lameras, 2017; MarczewsKi,
2015; Nacke, 2018; Orji et al,, 2018; Rocha et al., 2008; Sailer et al., 2017; Tondello et al,,
2017; Werbach & Hunter, 2012), and previous study validation (see Table 16). Each
vignette was limited to 17 words and achieved an average Flesch reading ease score of
53.31 and a Flesch-Kincaid grade level test score of 8.85, suggesting that the vignettes
could be easily read by 13-14-year olds. Together, all design features achieved an alpha



USER-ADAPTED GAMIFICATION 176

of (a =.934) suggesting high internal consistency. Ratings were made via a 5-point Likert
scale (1 - strongly unfavourable, 5 - strongly favourable) that was designed to emulate a
conventional star rating system to induce participants to consider their ratings in a more
meaningful capacity. Example vignettes include examples include the Complementarity
design feature (being required to complete an objective or task only with the help and
abilities of another player), and the Demotion design feature (being demoted and having

your rank reduced after failing in some way).

8.5.3.2 In-game behavioural scale

Participants were required to complete a 14-item in-game behaviour scale which was
adapted to League of Legends (2009) and assessed key player behaviour. Of the 14-items,
nine required participants to consult the League of Legends player dashboard, which
were referred to as analytic items. The remaining six items required participants to
consider their recent player behaviour and were referred to as reflective items. Example
items from the analytic dimension included “What is your summoner level?” and “What
is your total mastery score?”. Example items from the reflective dimension included “How
often do you check the leaderboards every week?” and “How many chests and capsules
did you receive last month?”. All metrics measured by the in-game behavioural scale were
also mapped onto the user design features for which participants were to provide
preference ratings for. For example, the analytic item “What is your summoner level?”
would map onto the Rank design feature, which is defined as “being assigned a category
and rank that reflects your ability, score, and/or experience”. A full summary of the in-

game behaviour scale can be found in Table 32.
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Table 32
In-game behavioural scale items with corresponding feature mapping
Item Mapped design feature Item type
Des_lgn fee.lture Design feature
dimension
What is the total number of 1700115 and champions Expression Avatar Analytical
you own?
What is the total number of skins, wards, and Expression Design / Editing Analytical
chromas you own?
On average, how many times do you change an
aspect of your profile every week? e.g., icon Expression Profile Reflective
changes, border changes etc?
What is the total number of d.raft pick games you Expression Vote Analytical
have played until now?
What is the total number of emotes you own? Expression Emotes Analytical
On average, how many chests and capsule did you Improvement Item Power-up Reflective
receive last month?
What is the total number of riot points you own? Improvement Currency Analytical
What is the total number of blue essence you own? Improvement Tokens Analytical
On average, how many times do you take note or Improvement Progress Bar Reflective
glance over your level progress bar when you play?
What is your total mastery score? Improvement Points Analytical
On average, how many hours do you spend on the
client dashboard purposefully looking at your game Improvement Dashboard Reflective
history and stats every week?
What is your summoner level? Competition Rank Analytical
On average, how many times do you check the . Leaderboard (Competition .
leaderboards every week? Competition / Feedback) Reflective
What is the overall number of games you have Competition PVP Analytical

played (normal and ranked)?
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8.5.3.3 Demographics

Participants were asked to submit standard demographic data, such as age, ethnicity,
gender, education status, country of domicile, employment status and marital status. In
addition, general gaming related demographics were also collected, such as for how long

participants have played video games (in years).

8.5.4 Procedure

Participants accessed the survey via a URL link provided in the recruitment
advertisement, after which they were presented with the study information sheet. After
providing consent, participants completed the demographics sheet, followed by the
design feature rating task. Thereafter, participants were required to open the League of
Legends player game client (Figure 33) so that they could complete the in-game
behaviour scale. They were also advised to have a calculator to complete some of the
questions. Upon completion of the in-game behaviour scale, participants were finally

debriefed

Figure 33 - League of Legends player dashboard
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8.5.5 Ethics approval

Ethical approval was granted by Birmingham City University’s research ethics committee

under the reference code: Lally/7996/sub2/R(A)/2021/Jan /BLSS FAEC
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8.6 Results

The metric of user engagement for the present study was computed from in-game
behavioural metrics from Riot Games’, League of Legends (2009). Of the design features
that could be mapped to engagement, only three design feature dimensions were
identified: Expression, Improvement, and Competition. While preference for Expression
and Improvement design features were found to significantly predict user engagement
previous studies of this project, the in-game behavioural metrics available in the League
of Legends player dashboard included several metrics that corresponded to Competition
design features. A series of Pearson’s correlation tests were conducted between design
feature preference and user responses to the in-game behavioural metric scale, to
identify how design feature preference would relate to variances in user engagement
(operationalised as in-game behavioural metrics). Descriptive statistics showing which
design features were mapped to in-game behavioural metrics, user engagement, as well
as well as indications of normality (Skewness and Kurtosis), and the number of
participants that provided responses across can be found in Table 36.

Table 36

Distribution statistics and mean scores for user engagement and design feature preference

Variable Design feature mapping Mean SD Skew Kurt n
(SE) (SE)
User engagement (in-game behavioural metric)
Expression
Number of icons and champions owned Avatar 200.29 104.72 0.36 (472) -1.20 (.918) 24
Number of skins, wards, and chromas owned Design / Editing / Customisation 139.21 131.37 1.99 (472) 5.64 (.918) 24
Weekly profile changes Profile 248 10.15 4.86 (472) 23.74 (.918) 24
Number of draft pick games played Vote 2052.63 2407.32 2.02 (.472) 4.60 (.918) 24
Number of emotes owned Emotes 60.08 40.47 1.24 (472) 2.48(918) 24
Improvement
Chests and capsule received Item Power-up 8.71 7.55 2.16 (472) 5.64(918) 24
Number of riot points owned Currency 521.83 976.76 2.11 (472) 3.28 (.918) 24
Number of blue essence owned Tokens 15922.17 22518.79 1.96 (472) 2.73(918) 24
Progress bar views Progress Bar 7.79 21.29 3.98 (472) 16.72 (.918) 24
Total mastery score Points 27413 163.28 0.09 (472) -1.08 (.918) 24
Time spent using dashboard Dashboard 1.35 2.05 3.53(472) 14.71 (918) 24
Competition
Summoner level Rank 202.33 94.72 0.06 (472) -1.21 (.918) 24
Weekly leaderboard check Leaderb":erg dfaif)petm"n/ 135 122 0.66(472)  -0.71(918) 24
Number of games played (normal and ranked) PVP 2988.17 3058.57 1.54 (472) 1.48 (.918) 24

Design features
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PVP
Leaderboard (Competition)
Punish
Complementarity
Shared Goal
Trade
Friend Invite
Text Chat
Voice Chat
Emotes
Communal discovery
Trophy
Badges
Medal
Tokens
Item Power-up
Bonus
Lottery
Depletion
Restriction
Demotion
Points
Progress Bar
Leaderboard (Feedback)
Scarlett letter
Performance graphs
Walkthrough
Tips / Hints
Notification / Prompts
Cut Scenes
Storyline
Currency
Item Degradation
Dashboard
Behavioural Momentum
Levels
Barriers / Access
Game Goal
Game Objective
Boss Battles
Beginners luck
Design / Editing / Customisation
Decision Making
Vote
Avatar

Profile

17.50

15.71

10.83

13.63

15.83

10.75

18.58

12.25

15.42

12.21

15.96

1417

13.75

13.42

17.21

15.29

15.25

9.08

9.46

7.83

12.00

16.17

14.38

15.42

713

16.71

12.92

11.04

10.42

12.63

14.75

16.50

7.92

17.08

17.21

13.17

813

14.33

16.63

16.67

1217

14.58

17.79

13.83

13.83

13.63

2.38

3.07

5.22

5.31

4.36

5.58

2.65

4.28

4.36

4.88

343

4.72

5.08

5.13

3.65

4.69

3.96

4.54

5.22

5.34

5.24

3.86

4.72

3.76

3.60

3.98

5.52

541

5.19

5.82

415

4.20

4.13

3.12

4.77

5.16

3.69

5.24

4.59

437

498

4.71

3.15

4.72

5.01

5.69

-0.40 (472)
-0.86 (472)
-0.19 (472)
-0.31 (472)
-1.21 (472)
0.14 (472)
-3.09 (472)
-0.08 (472)
-1.16 (472)
-0.19 (472)
-0.36 (472)
-0.65 (472)
-0.68 (472)
-0.53 (472)
-1.98 (472)
-0.89 (472)
-0.77 (472)
0.20 (472)
0.65 (472)
130 (472)
-0.03 (:472)
-1.61 (472)
-0.94 (472)
-0.83 (472)
1.20 (472)
-2.13 (472)
-0.48 (472)
0.05 (472)
-0.06 (:472)
-0.31(472)
-0.58 (472)
-1.54 (472)
1.15 (472)
-1.23 (472)
-2.13 (472)
-0.38 (472)
0.38 (472)
-0.70 (472)
-1.83 (472)
-1.44 (472)
-0.47 (472)
-1.05 (472)
-1.41 (472)
-0.41 (472)
-0.76 (472)

-0.50 (472)

-0.81(.918)
0.24 (.918)
-1.35 (.918)
-1.36 (.918)
118 (.918)
-1.40 (.918)
11.18 (.918)
-0.54 (.918)
1.10 (.918)
-0.97 (.918)
-1.03 (.918)
-0.54 (.918)
-0.63 (.918)
-0.77 (.918)
4.11(918)
0.20 (.918)
118 (.918)
-1.66 (.918)
-0.62 (.918)
0.27 (918)
-1.04 (.918)
3.07 (918)
0.14 (.918)
0.99 (.918)
1.06 (.918)
4.69 (918)
-1.27 (918)
-1.23 (918)
-1.49 (.918)
-1.48 (918)
0.14 (.918)
2.37(918)
1.56 (.918)
1.63 (.918)
3.77 (918)
-1.06 (.918)
-0.90 (.918)
-0.29 (.918)
3.30 (918)
1.60 (.918)
-0.94 (.918)
0.32(.918)
0.88 (.918)
-0.38 (.918)
-0.20 (.918)

-1.06 (.918)

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

180
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Rank / Status

17.21 4.14 -1.77 (472)

2.65 (.918)

181

24

Notes: SD = Standard deviation, Skew = Skewness, Kurt = Kurtosis, SE = Standard error, n = Sample size.

Correlation scores and statistics between user engagement and design feature preference

can be found in Table 33.

Table 33

Correlation summary of user engagement and design feature preference

Design feature dimension Design feature Item / In-game metric r(df) r p
Expression Avatar Number of ic(())‘rllvsne;gd champions 22 -245 p>.050
A Nmbmomensad g e e
Expression Profile Weekly profile changes 22 263 p>.050
Expression Vote Number of draft pick games played 22 -041 p>.050
Expression Emotes Number of emotes owned 22 379  p>.050

Improvement Item Power-up Chests and capsule received 22 -026 p>.050
Improvement Currency Number of riot points owned 22 358 p>.050
Improvement Tokens Number of blue essence owned 22 819 p>.050
Improvement Progress Bar Progress bar views 22 .024 p>.050
Improvement Points Total mastery score 22 -061 p>.050
Improvement Dashboard Time spent using dashboard 22 .091 p>.050
Competition Rank Summoner level 22 .862 p>.050
Competition Leaderk}o;é's d(bCaOCIlr(l)p etition Weekly leaderboard check 22 209 p>.050
Competition PVP Number of games played (normal ;o551 g5

and ranked)
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8.6.1 Expression design features
8.6.1.1 Avatar

A Pearson's product-moment correlation analysis was conducted to assess the
relationship between user preference for the Avatar design feature and total number of
Icons and Champions users owned. The relationship between both variables was
normally distributed, as assessed by a Shapiro-Wilk's test (p > .05), and there were no
outliers. There was no statistically significant correlation between user preference for the
Points design feature and total number of points earned, r(22) = .-245, p > .050, with
preference for the Avatar design feature explaining 1% of the variation in total number

of Icons and Champions owned.
8.6.1.2 Design / Editing

A Pearson's product-moment correlation analysis was conducted to assess the
relationship between user preference for the Design / Editing design feature and the total
number of skins, wards, and chromas each user owned. The relationship between both
variables was normally distributed, as assessed by a Shapiro-Wilk's test (p > .05), and
there were no outliers. There was no statistically significant correlation between user
preference for the Design / Editing design feature and number of customisables users
owned, r(22) =.199, p > .050, with preference for the Design / Editing design feature

explaining 4% of the variation in number of customisables owned.
8.6.1.3 Profile

A Pearson's product-moment correlation analysis was conducted to assess the
relationship between user preference for the Profile design feature and how frequently
users reportedly changed an aspect of their profile. The relationship between both
variables was normally distributed, as assessed by a Shapiro-Wilk's test (p > .05), and
there were no outliers. There was no statistically significant correlation between user
preference for the Profile design feature and how frequently users’ would change an
aspect of their profile, r(22) =.263, p >.050, with preference for the Profile design feature
explaining 1% of the variation in how frequently users would change an aspect of their

profile.
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8.6.1.4 Vote

A Pearson's product-moment correlation analysis was conducted to assess the
relationship between user preference for the Vote design feature and the total number of
vote-related games the user has completed (draft pick games w