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Figure 1: Screenshots of RRMs in popular video games: (a) Loot box system (Hextech Chests) in League of Legends (image © Riot
Games); (b) Power-up system (Boons system) in Hades (image © Supergiant Games); (c) Randomized loot drop in Maplestory

(image © Nexon).

ABSTRACT

Random Reward Mechanisms (RRMs) in video games are systems
in which rewards are issued probabilistically upon certain trig-
ger conditions, such as completing gameplay tasks, exceeding a
playtime quota, or making in-game purchases. We investigated the
relationship between RRM implementations and user experience.
Video analysis of 35 RRM systems allowed for the creation of a
classification system based on contrasting observed dimensions.
Interviews with 14 video game players provided insights into how
factors such as the affordances of non-optimal rewards and the
trade-off between random luck and skill impact player perception
and interaction with RRMs. We additionally investigated the rela-
tionship between auditory, visual, and gameplay design decisions
and player expectations for RRM reward presentations, finding that
the resources required to obtain the reward and the relative value
of the reward impact its expected presentation. Finally, we applied
our findings to propose design methodologies for creating engaging
and significant RRM systems.
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1 INTRODUCTION

Video games have the ability to grant engaging and interactive
experiences to its players [23, 47, 101, 119] - they can evoke a wide
range of emotional responses [12, 13] and an even wider range of
outcomes [42, 62, 102]. With the meteoric rise in popularity of video
games, it has become increasingly important to understand how
they can impact player emotions and feelings in order to encourage
positive player experiences. Thus, researchers have aimed to un-
derstand the underlying mechanics of video games that make them
fun and emotional, and how these mechanics may tie into basic
human motivations. Bartle states that players may subconsciously
evaluate video games based on several factors that contribute to
engagement and enjoyment [8]. These factors directly tie into re-
search on player motivations in video games, which has shown that
people play video games for various motivational reasons, such
as demonstrations of competency and collection of achievements
[103, 106, 130]. To feed into and amplify these motivations, players
typically require some sort of positive feedback, which comes in
the form of reward systems. For example, if a player completes
a difficult task in a game, they will expect to receive a reward of
high value, such as a high score, a rare achievement, or a valuable
in-game item.
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Building reward systems is a challenging problem involving a
plethora of design considerations. The type of reward received by
players (e.g. score-based, item-based, etc.) is largely dependent on
the type of game and the goals of the developer. Prior research
has investigated game rewards in detail, looking at which factors
differentiate reward systems and how such factors may affect the
emotions and motivations evoked within the player, oft leading to
taxonomical classifications based on these factors [63, 68, 90, 97, 98].
For example, having a variety of reward types [96] or offering a
choice of reward [111] can have a positive impact on player experi-
ence and engagement. Ultimately, good reward systems can help
improve the “flow” of the game - the balance of challenge and skill
to achieve optimal experiences [41, 78, 85]. On the contrary, reward
systems with unsuitable, non-player-friendly design decisions can
lead to negative public reception and social backlash [105].

One subset of reward systems are Random Reward Mechanisms
(RRMs) [93]. We appropriate Nielsen’s definition of RRMs as reward
systems in which a programmed trigger ("eligibility") condition
leads to a probabilistic procedure that generates the reward received.
As such, the reward initially assumes an unknown, probabilistic
state, until it materializes through user interaction into one of many
possible rewards. RRMs can take on different forms in various
games, for example:

Killing monsters and receiving randomized loot

Picking up random weapons in battle royales

Attaining random bonuses and items in roguelike games
Obtaining characters or items through gacha systems
Opening loot boxes for cosmetic items

Although RRMs have been present in video games for a long
time [46], they have recently gained increased attention and notori-
ety as the latter two subsets of the above list have formed some of
the largest, rapidly-growing revenue streams in the modern video
game industry [122, 133]. However, such RRMs have also garnered
significant controversy and critique among policymakers, politi-
cians, and researchers for their addictive, gambling-like qualities
[10, 16, 82, 87, 134]. Research into such rewards have shown that
they are correlated with problematic gambling behavior, resulting
in negative feelings of addiction and excessive expenditures of a
player’s time and money [14, 16, 80, 109]. The perpetuity of this
issue is exacerbated as players themselves do not always perceive
virtual RRMs as gambling behavior [118]. However, not all such
RRMs are viewed negatively; for instance, microtransactions in
League of Legends have been perceived positively as a "fair" free-to-
play model [69]. The ability for different RRMs to generate varying
player perceptions sparks further motivation into their study to
understand what specific characteristics elicit certain beneficial
experiences and outcomes.

Despite the fact that RRMs are widely prevalent in present games,
there has been a limited amount of academic research on user in-
teraction with these systems. This study aims to understand how
users interact with RRMs, placing a specific focus on how random-
ness in particular can introduce novel player experiences. Although
RRMs can vary greatly in form and function, they are fundamen-
tally similar in that each reward is an outcome of a probabilistic
calculation. Every RRM builds upon this basic foundation, with
differences arising in terms of how the RRM is integrated within
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the core gameplay, what resources are needed to trigger the RRM,
what type of visual and audio cues are associated with the reward
presentation, etc. We investigate how these factors impact user
experience both within the context of the reward process as well
as within the game as a whole. We also consider user perception of
the social responsibility aspects of RRMs, and what design choices
they deem would be crossing the line from gaming to gambling.

To facilitate our investigation, we first perform a video analysis
study of 35 different RRMs from 28 different games. Using our
findings, we create an initial classification system based on observed
differences in design decisions among the investigated RRMs. We
then perform a series of semi-structured interviews involving 14
video game players, each shown a common set of different RRMs,
with the goal of drawing insights into player attitudes towards
RRMs, trade-offs in their implementation, and the effects of various
design decisions on user motivations, engagement, and enjoyment.
By understanding user perception and interaction with present
RRMs, we then develop design considerations for the generation of
user-friendly, engaging, and significant RRM systems. Ultimately,
the main contributions of this study are 1) the development of a
classification system for RRMs, 2) empirical findings on the impact
of RRMs on player experience, and 3) methodological considerations
for game developers regarding the implementation of RRMs.

2 RELATED WORK

In developing a classification system for RRMs, we first consider
prior methodologies employed in developing taxonomies and classi-
fications for general video game reward structures. To better contex-
tualize the experiential impact of the randomness aspect of RRMs,
we consider the broader impact of uncertainty and unpredictability
within games. To better frame our discussion on how RRMs impact
player emotions, we look at ways in which the player experience
can be influenced and shaped through multimodal mediums. Lastly,
to better understand the rationale behind player perceptions of
RRMs, we look at past research into the relationship between video
game rewards and human psychological motivators.

2.1 Reward Classifications

To understand how to build a classification system for RRMs, we
look at prior research in the field of general reward classifications.
Wang and Sun proposed an initial classification system based on
the form of the reward and the mechanics involved, taxonomizing
rewards into eight specific classes - score systems, EXP systems,
item granting, resource collections, achievement systems, feedback
messages, plot animations, and additional game content - with four
contextual dimensions - social value, effect on gameplay, suitability
for collection, and time required to earn and receive the reward
[63]. Changes in these dimensions alter the experience in which
users interact and relate with the rewards that they receive. Much
research in the past has focussed on the second of these dimensions,
looking to better understand the motivations and player attitudes
towards rewards that are purely cosmetic, i.e. have no pure game-
play value [51, 52, 91, 120]. Hallford and Hallford developed an
alternative reward classification system focussed on their motiva-
tion and outcomes [60, 97], classifying each reward into one of
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rewards of access, rewards of facility, rewards of sustenance, or re-
wards of glory. This was extended upon by Phillips et al. to include
rewards of positive feedback and rewards of sensory feedback [97].
The motivational factors for rewards have been further explored
as a primary classification feature. For instance, the concept of
intrinsic rewards, where the performance of a task earns a reward
that motivates further performance of the task, is in contrast to
extrinsic rewards, where the reward signifies the end of the task
[99]. With the aim of illustrating the difference among intrinsic
and extrinsic rewards in practice, Miklasz outlines 10 dimensions
based on the structure of reward systems to show how real-world
reward systems fall under these dimensions [90]. Overall, research
into the effects of different reward types and the ways in which
certain rewards are shown to the user have shown that even small
changes in the scheduling and presentation of rewards can have a
large impact on task completion and player enjoyment [81, 111].

Many past reward classification studies have been based upon
the effects of the reward after the user has received it, focussing
on the post hoc interactions that a user has with a materialized
reward. However, the introduction of a random process that prob-
abilistically selects a materialized reward changes the nature of
how users interact with the system before, during, and after the
process. Some past research, such as the work of Sato et al. and
Ballou et al. [6, 132], has focussed on classifying random rewards
garnered specifically through monetary resources. Furthermore,
although a classification system for generalized random rewards
has been proposed in the past [93], this system focussed largely
on reward utility rather than observed design decisions. The im-
portance of classifying such design features within our study is to
understand how these observable design decisions, such as visual
embellishments, can affect player experience.

2.2 Uncertainty and Unpredictability in Games

To frame our study on the experiential factors of random rewards
in video games, we consider past research into the fundamental
uncertainty and unpredictability of games. Unpredictability and un-
certainty have long been key factors in games and play. For example,
shuffling a deck of cards or tossing a die are unpredictable, random
events that have lasting effects on the outcomes of games [71, 88].
Caillois argued for the inclusion of uncertainty as a key factor for
enjoyable play, asserting that certainty results in a less pleasurable
experience [18]. Bogost stated that randomness within games intro-
duces a level of interactivity, as unpredictable consequences lead to
a constant stream of player-computer interaction [11]. Empirical
studies have largely supported these claims in showing that unpre-
dictable elements within games can often have beneficial outcomes.
For instance, Howard-Jones and Demetriou contrasted the experi-
ential outcomes of a random reward with a deterministic reward
with the same expected value [65], showing that the random reward
led to more intense and contrasting emotions, including frustration
and excitement, and was generally preferred by the participants. Re-
searchers have also shown that uncertainty not only affects player
emotions, but how players engage with games as well [55, 95]. For
instance, a player’s personal perception on luck versus chance may
influence the way they make decisions in an unpredictable game
environment [55].
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Costikyan and Consalvo performed a comprehensive examina-
tion of popular games to understand the sources of uncertainty
within them [40]. The authors generated a categorization system
for uncertainty, drawing distinctions between performative uncer-
tainty (uncertainty in physical performance), player unpredictabil-
ity (uncertainty in regards to other players), randomness (uncer-
tainty based on probabilistic chance), and other forms of uncertainty
found in games. Johnson performed a comprehensive theoretical
overview of unpredictability in games [71], presenting a typol-
ogy based on three areas in which unpredictability may occur -
within the starting conditions, during the course of the game, and
during the final outcomes. To further concretize the concept of un-
predictability and uncertainty, Power et al. found five constituent
factors that define uncertainty as a concept [100]. Our study of
RRMs ties into several of these factors, for example, external uncer-
tainty - the perception of the game system itself being unpredictable.
Ultimately, within this study, we conduct an empirical investigation
to extend upon the past theoretical findings on the experiential im-
pacts of uncertainty, focussing on one element of unpredictability
within games in particular - random rewards.

2.3 Player Experience in Video Games

In recent years, there has been an increased number of video games
focussing on delivering engaging and emotional experiences to
players [1]. Video games have been described as "structures of
feeling" [1] and "sequences of emotional experiences" [54]; the
ability for video games to generate strong, visceral feelings have
been studied in literature, likening them to other traditional forms
of art [56, 67, 94]. Accordingly, methods by which such engagement
and emotions can be developed have been similarly studied. The
concept of “emotioneering” explores a vast assortment of techniques
that can evoke emotions and immersion for players in video games,
including music, sound effects, narrative writing, among others [54].
As one example, past research has looked at the impact of sound
in video games and its importance in contributing to emotional
experiences and player engagement [43, 76]. Sound effects can
inform the player that something important is happening, and
changing the tempo of background music can impact whether the
player feels a sense of peace or a sense of action, providing balance
and control over user mood states [76].

Wingstedt explored how the interplay of sound and visuals as
a whole can create multimodal statements in multimedia experi-
ences [126]. Visual properties, such as colour and cinematogra-
phy, can generate effects on user mood and engagement similar
to sound [17, 61]. Certain combinations of colours and differing
colour palettes can evoke varying emotions and feelings among
users in a video game, ranging from fear to serenity, from joy to
peace [61]. Researchers have defined the general term "juiciness”
to refer to the positive visual and audial embellishments found in
games [72, 73, 77]. Research has shown that juicy effects can affect
play time, intrinsic motivation, and performance [73, 112]; however,
a direct investigation of juicy effects on loot boxes has shown that
their player experience effects were generally muted [74]. Overall,
a variety of factors can affect player emotions within games. To as-
sess the wide range of emotional effects that may arise, models have
been designed to help developers and researchers better construct
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and quantify the emotional requirements in video games [19, 20].
In this study, we draw inspiration from past research to investigate
how factors such as juiciness affect player emotion, enjoyment, and
engagement during RRM processes in video games.

2.4 Reward System Motivations and
Perceptions

Investigating the motivations for which people play video games
is fundamental to understanding what they expect to get out of
the experience, i.e. the rewards that users receive from playing the
games. Much research has been done in this subject, extracting
several core reasons that underpin player motivation for gaming,
including demonstration of competency, exploration of new worlds,
socialization with other players, and so on [7, 131]. Past research
has framed these motivations under cognitive evaluation theory
(CET), emphasizing the importance of the factors of autonomy - the
ability for players to voluntarily make choices, explore strategies,
and set goals, and competence - the need to feel challenged, demon-
strate skills and receive positive feedback, as internally motivating
factors within video games [103, 106]. With respect to this posi-
tive feedback, video games tend to have reinforcement and reward
schedules that can potentially optimize for motivation [86].

Studies have been done into the perception of random rewards,
especially those that involve real-world currency (loot boxes in
particular). Sakhapov and Brown found that player perception of
fairness was largely swayed by transparency - whether the odds
for the reward are shown to the player [107]. They also found that
players were not fundamentally against the system of random loot
boxes, and occasionally found the process of opening them fun
in a balanced system. Johansson and Groénstrom looked at loot
boxes in Counter Strike: Global Offensive through a perspective of
player utility, showing how game companies could use techniques
to generate perceived utility for loot box systems [70]. Nielsen’s
investigation on RRMs highlighted similarities between certain ran-
dom rewards and gambling, as well as demonstrated how random
rewards may generate artificially-created value for players [93].
Overall, we extend upon these past works but place an emphasis
on player perspectives and experiences, exploring the interplay
between random rewards and the fundamental motivations for
playing video games. For instance, we consider how the introduc-
tion of abstract factors such as luck and randomness may influence
feelings of autonomy and competency for players.

3 METHODOLOGY
3.1 Material Collection and Video Analysis

To better understand the differences and similarities among RRM
systems, we performed an initial video analysis study on currently
existing RRM systems within present video games. To motivate
the selection of a sample of video games among the innumerable
games that exist, we revisited our overarching evaluation goal of
understanding the effect of different RRM systems on (primarily
positive) player experience and outcomes. Thus, we aimed to select
a sample of video games and associated rewards that promote such
experiences. This was accomplished through a series of independent
criteria listed below.
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e High number of active daily players - For this criteria, we
used Steam as a database for games, and considered games
that fell into the top 100 of active daily players on Steam
[114]. We considered active daily players to be a represen-
tative metric of the outcomes of high user engagement and
sustained engagement over time.

e High revenue numbers - For this criteria, we considered
games that have grossed over $100 million USD in revenue
[123]. We considered high revenue numbers to be a repre-
sentative metric of the outcomes of player willingness to
spend monetary resources on the game.

e High number peak player count - We considered games that
have had a peak player count of over 10 million [124, 125]. In
contrast to the first criteria chosen, this is considered to be
a representative metric of the outcomes of high short-term
engagement and possible virality.

We recognized that these criteria may be largely influenced by
factors other than RRMs; nonetheless, we use these criteria as ba-
sic metrics to select a sample set of games. We strove to select an
equal number of games from each of these criteria to generate a
diverse set of games and rewards. In addition to these factors, we
selected between a mix of games in which the researchers had some
prior personal experience with and games that were unfamiliar to
the researchers. The games in which the researchers had engaged
with before helped provide a baseline of understanding for how
RRM systems function in those games and allowed for a reference
of comparison for previously unseen systems. In doing so, the re-
searchers brought some aspect of a priori knowledge towards the
RRMs, which would help with the subsequent analysis methods.
Within each game, we verified the existence of RRMs. As several
games had fundamentally different RRM systems, we investigated
each of these independently. Overall, we found that 35 RRMs from
28 games provided us with a sufficient number of rewards to inves-
tigate; at that point, we found that additional RRMs only minimally
increased the variation and provision of new information among
the investigated rewards. The full list of RRMs and associated games
can be found in this work’s supplementary materials.

A video analysis was performed on each RRM system. Firstly,
for each RRM, we extracted a video from before the reward was
received until right after. These videos were either extracted from
personal playthroughs (when the game was easily accessible) or
videos of others’ playthroughs found online. Detailed observational
notes were taken for each of the videos. We focussed solely on
objective, technical characteristics of the reward, such as what the
reward was, what animations played when receiving the reward,
what the trigger condition was, etc., and excluded any subjective
human factors from our analysis, such as player reaction to receiv-
ing the reward. As this method would only allow us to understand
short-term, singular instances of the reward, the observational
notes were further augmented with additional details found on in-
game menu screens, official game websites [4, 24, 48, 49, 121], and
dedicated crowdsourced wiki pages [25-32, 34, 36-38, 115], which
have been shown to be reliable through past research [2, 44]. In
addition, notable discussion of reward processes on popular online
forums such as Reddit was also noted [3, 104, 129].
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Table 1: The 9-dimensional final representation for RRM grouping and coding. Some dimensions included codes of "Not Ap-

plicable” and "Unable to Tell".

Reward characteristics within the context of the overall game:

o Genre of game, e.g. first-person shooter, MOBA, roguelike

o Type of reward, e.g. equipment, in-game currency, character cosmetics, a mix of the prior
o Effect on gameplay

o Reward frequency

Integration of RRM system within the game:

e Trigger condition to receive random reward, e.g. intrinsic (receiving rewards from playing the game) vs extrinsic
(receiving rewards without engaging in the core gameplay)

o Materialization of random reward into received reward, i.e. the process in which the random reward materializes
into one of the possible options and is received by the player

o Interaction with received reward

Factors involved in the presentation of the reward:

e Auditory and visual effects for individual rewards

o Indicators for the rarity or relative value of individual rewards

With a textual representation of 35 RRM systems, we conducted
thematic analysis [15] with the goal of extracting the various factors
- the similarities and dissimilarities - between such systems. We
leaned towards a deductive approach for thematic analysis, drawing
on our knowledge of prior literature and anecdotal understanding
of video game rewards in order to guide our analysis process. To
perform the analysis, a round of open line-by-line coding was per-
formed on the textual data for each RRM. At this stage, coding labels
revolved around the basic observable concepts, such as whether
sound effects existed during the reward opening process, whether
the reward was a result of monetary, time, or effort expenditure,
etc. These initial coding labels were then grouped and categorized
to generate the fundamental categorical dimensions of the rewards
- aspects such as the the specific type of reward, their effect on
gameplay, their integration into the game, etc. These categories
formed the basis for a diverse set of variables within our RRM clas-
sification system. To distill these into meaningful dimensions for a
classification system, we performed a round of refinement through
a final review of these categories; removing redundant ones that
were either too narrow and applicable to only a subset of RRM
systems or too broad and applicable to all of them. Overall, this
resulted in a RRM representation of 9 dimensions (Table 1). These
dimensions formed the classification system for RRMs drawn from
our observations, based on observed and implicit details.

A second round of analysis was performed to group these reward
dimensions into broader categories based on the impact of the
dimension within the game. These categories included the terms
“Reward Characteristics Within the Game”, “Reward Integration
within the Game” and “Reward Presentation”. These categories
would later give rise to an understanding into the areas in which
the reward could impact the player experience, forming some of
the basis for subsequent interview questions and findings.

3.2 Interviewee Recruitment

Potential participants were identified through personal connections
and snowball recruitment. All of the potential interviewees were

identified as people who currently play video games and have
current or past experience with RRM systems. We reached out to
these participants through online channels of Facebook Messenger,
Discord, and email. We used purposive sampling to help further
narrow the recruitment of people to those more ingrained in the
gaming community, who had a broad range of games experience,
and who had greater exposure to a variety of RRMs. Ultimately, we
narrowed down our recruitment to 14 video game players (Table
2), with whom we conducted semi-structured interviews through
remote video calls.

3.3 Interview Protocol

The goals of the interviews were to understand how the expression
of emotional feelings and engagement within players vary with
different auditory, visual, and other experiential design decisions
as well as to convey overall player thoughts about their motivation
and autonomy when faced with unpredictable RRM systems under
various contexts. Interviews were audio-recorded when permission
was granted, and personally identifiable information was removed.
Participants indicated a variety of different RRMs they had previ-
ously engaged with, coming from a diverse set of games, not all of
which were familiar to the researchers. To unify the experience and
to ensure that each participant would see a diverse set of RRMs with
different characteristics, participants were asked to watch video
clips from 7 representative RRMs from 7 different games. These
RRMs were selected based on our prior classification system, with
the aim of introducing diversity by selecting a subset of RRMs that
essentially covered all the coded labels. These RRMs were:

Hextech Chests from League of Legends [58]

Packs from Apex Legends [50]

Weapon Cases from Counter Strike: Global Offensive [116]
Tower of Oz Ring Boxes from Maplestory [127]

Wishes from Genshin Impact [89]

Quest Rewards from Monster Hunter World [21]

Boons from Hades [59]
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Table 2: Summary of Interviewees

ID Age Sex HoursPlaying Games/ Week

1 24 M 20
2 24 M 25
3 23 M 20
4 23 F 5
5 24 M 5
6 20 F 5
7 23 M

8 23 M 10
9 24 F 5
10 23 F 21
11 30 M 16
12 24 M 5
13 23 F 10
14 23 M 20

Participants were provided with the context of each of these
systems, including information about how frequently the reward
occurs, what trigger condition gives rise to the reward, and how
the rewards could be used in game. Participants were asked if they
had prior experience engaging in any of these selected games. This
was noted down to better shape the direction of the interview when
discussing these RRMs. For each video clip, users were asked about
what aspects they liked and disliked about each reward system and
why. A variety of features were discussed, including the impact
of auditory and visual characteristics, the integration of the RRM
within the game, etc. After watching all of the clips, participants
were asked to compare and contrast the RRM implementations,
focussing on which dimensions of the RRMs had the most signifi-
cant impact on their overall experience and enjoyment, and how
each RRM system affected their motivations and goals within the
context of the game. Participants also contributed information and
experiences relating to RRMs that they were most personally fa-
miliar with. The interview script with the various questions asked
can be found in the work’s supplementary materials. Overall, each
interview was approximately 60 minutes long, and interviewees
were compensated $10 CAD per hour for their participation.

3.4 Data Analysis

Each interview was transcribed and then coded using a thematic
analysis method in order to extract the common themes among
participants [15]. First, an initial round of line-by-line open-coding
was performed in order to summarize and better understand the
relevance of each line in the transcription. This was followed by a
secondary, more focussed coding round revolving on grouping the
initial coded data into final codes associated with broader categories
and ideas. These final codes were then clustered to generate an
affinity diagram representing a hierarchical system of information
across all the interviewees, which would form the basis for our
extracted themes and findings. Prior knowledge from our initial
RRM video analysis study, as well as background research in the
area, provided further deductive guidance and motivation for the
themes.

Yin and Xiao

4 FINDINGS

4.1 Attitudes towards RRMs

4.1.1  RRMs and Uniqueness in Playthroughs. Generally, all partici-
pants expressed positive attitudes towards certain implementations
of RRMs and towards randomness in games in general. One com-
mon sentiment was that random rewards added a sense of freshness
and uniqueness to gameplay. In games such as RPGs, receiving
different rewards would force players to adjust their playstyle to-
wards these rewards, so they cannot simply rely on walkthroughs
to replicate the behaviour of others. For certain games which rely
on replayability, such as battle royales or roguelikes, this sense
of freshness provides individuality for each playthrough, as each
instance would play out differently depending on the random re-
wards the player would get, e.g. “The fun comes from the fact that
the playthrough is fresh and unique, especially in roguelikes where
you have to have each playthrough not be the same to have that re-
playability” (P2). In comparison to non-random reward systems, i.e.
deterministic rewards, most people expressed an attitude akin to “i
everything is very deterministic, it’s not very exciting anymore. Intro-
ducing some randomness creates flexibility and introduces diversity
into the game” (P5). This corroborates the work of Costikyan and
Consalvo, who argue that one of uses of randomness within games
is to generate asymmetry, which creates different ways to play [40].
Some participants indicated that RRMs evoke a larger spectrum
of emotions than deterministic rewards. As the random process
inherently allows for a spectrum of different possible rewards, some
with higher or lower personal or inherent value, the reward result
can be a source of both intense disappointment or elation. Past
studies in uncertainty have shown similar results - uncertainty
can generate a more diverse and emphatic set of emotions within
players [65]. In particular, our studies revealed that players have
a heightened sense of anticipation and hope before the reward is
presented, tying into past research on how the deferral of eventual
rewards can generate increased anticipation [84].

4.1.2  Trade-Off Between Luck and Skill. Participants stated that
non-cosmetic random rewards that directly affect gameplay often
introduce a trade-off between skill, which users defined as the
competency a user has in playing the game, and luck. With ran-
dom rewards, players who are less skilled can sometimes match
up against those who are more skilled if the former receives sig-
nificantly better rewards. Although participants recognized that
this may sometimes not be the desired result, especially in more
competitive settings, many shared the sentiment that on a casual
level it makes the game more fun and less frustrating, especially for
the "less-skilled" majority. As one participant expressed, “it makes
[Apex Legends] fun since people with different skill levels play the
game. Right now, a bad player with a good gun can fight it out with
a good player with a bad gun, so [RRMs] offers a chance for it to even
out the skill level among multiplayer games” (P1).

Although random rewards may attenuate the impact of gameplay
skill, we noticed that from a different perspective, it also introduces
anew skill - adaptability, which we define as the ability to optimally
adjust playstyles and decision-making processes based on the re-
ceived random reward. As such, although RRMs may be perceived
as a mechanic involving a trade-off between skill and luck, they
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can also represent a trade-off between different sets of required
skills. When discussing the reward of obtaining random loot (i.e.
guns) in Apex Legends, one participant indicated that "you have to
play accordingly and strategically based on which gun you have, so
it allows more creativity" (P7). The ability for players to flexibly
adapt their strategy to any of the rewards that are received is a
type of novel skill that is unique to games with RRMs, necessitated
by the fact that users may get any range of rewards with different
attributes, stats, and features. Another example of adaptability can
be seen in the game of poker. In poker, the ability of players to adapt
their strategy to each materialized random variable is considered a
major contributor to skill level within the game [40]. Thus, on one
hand, for less-skilled players (in terms of gameplay), RRMs can be
an important factor to help them keep playing. On the other hand,
for skilled players, RRMs assesses their competency in adaptabil-
ity. Thus, RRMs may elevate players’ motivation to play the game,
whether they are skilled or not.

4.1.3  Player Frustrations Regarding Gameplay-Obstructing RRMs.
Due to the nature of RRM systems, rewards may have different
affordances that affect how they can be used in the game. Some
participants levied criticism toward the implementation of these
RRMs in drastically impacting in-game progression. In certain cases,
players perceived that they were almost required to attain certain re-
wards through a RRM system in order to gain progression through
the game. One pointed to Maplestory as an example of “A game
where if you don’t pay money or put in a lot of time, you can’t play
most of the game” (P8). Ultimately, participants disliked implementa-
tions of RRMs in which game progress is largely stalled or impeded
unless the user can either pay money or put in a perceived dis-
proportionate amount of time to "grind" for the necessary optimal
rewards. Grinding has been described as the process of continually
performing an in-game action until an outcome has been reached.
Although grinding can sometimes be viewed as a motivator for
gameplay (especially if the action is enjoyable to the player) [64], it
can also incur feelings of boredom when players view their actions
solely as a means towards an end [71]. An example of grinding
can be seen in Maplestory - in order to progress certain questlines,
users need to complete the task of collecting a certain number of
loot items dropped according to random chance by monsters. One
player stated that their mentality when engaging in this sort of
grinding was that “you’re just hoping the items drop, you’re sort of
wondering am I just unlucky or am I spending more time than I really
should be doing this sort of thing” (P10). This player recognized that
systems of grinding for rewards is not unique to RRMs - grinding
also can be deterministic (e.g. in Maplestory, certain other quest-
lines require you to kill a specified number of monsters). However,
this player ultimately stated that a deterministic system was much
preferred over a random one - "I definitely prefer the deterministic
one ... it definitely just feels a little better to just know that you’ll be
done once and for all if you do it in a deterministic way" (P10), which
corroborates past research on the impact of stochastic rewards [39].
Overall, the uncertainty in player expenditure of time and effort
can make randomized grinding a generally unappealing aspect to
players.
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Figure 2: Arknights’ in-game currency can be purchased by
expending real-world money. This in-game currency can
eventually be traded in for a "headhunting pull", the game’s
gacha system that provides players with randomly-drawn
operators (in-game usable characters) [35] (image © Hyper-

gryph).

4.1.4  “Simulated Determinism” and Disengagement through Repe-
tition. Another criticism of RRM implementations relates to real-
world currency as a trigger condition for the reception of the reward
(an example of this from the game Arknights [66] is shown in Figure
2). In the RRMs that were viewed as having non-problematic effects,
rewards were largely received through an intrinsic trigger, condi-
tions that trigger automatically through simply playing the core
game. In these cases, the reception of the reward is gated by the time
and effort to trigger certain programmed game conditions. How-
ever, in gacha-like implementations, items are received through the
extrinsic trigger of paying in-game currency, often exchanged from
real-life money. Thus, the concept of time and effort as necessary
trade-offs for the reception of earned rewards is lost - disposable
financial resources outweigh these factors, which players reacted
negatively towards. When players are willing to pay money for
rewards, these rewards essentially occur at a continuous schedule
so long as the player continually puts in money, leading to a highly
repetitive reward process [53]. As some participants indicated, this
allows them to exploit the probabilistic nature of RRMs in order
to increase their probabilities of getting their desired, often-rare
rewards.

One participant stated that ‘T go in with the expectation that I will
pull this character, and have a budget for my pulls” (P3). In these
cases, players are essentially simulating the reception of a determin-
istic desired reward through continually triggering random rewards
at the cost of money. In these cases, the previously discussed pos-
itives of random rewards - diversity in gameplay, adaptation to
provided rewards, and excitement from uniqueness - are lost. The
same participant stated that when they engage in these systems,
they view all other rewards with apathy, and even when they get
the desired reward, they may feel “happy, but also unlucky if it took
too many tries” (P3). Risking real money puts an overemphasis on
the outcome of the RRM [40], and when the outcome is undesirable,
users tend to react negatively. In addition, due to the continuous
trigger of the reward process, the RRM process tended to become
stale to users quickly and users tended to disengage from the re-
ward process, e.g. "I feel if I were to open a lot, e.g. like 100 or 300,
I would like to skip the animation ... it would get annoying after a
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while" (P2), "getting so much loot I'm not as excited because it’s so
repeated” (P9), or simply "it’s too much, it’s too repetitive (P11).

4.1.5 Perceived Gambling, Entrapment, and Near Miss. Some partic-
ipants likened RRM systems that allowed the use of real-life money
to gambling, and put the blame on companies for exploiting the
playerbase. For example, when recounting their past experience
with gacha games, one participant stated that “I'm not a huge fan of
the system because they are optimized to make more money, they are
designed so that if you don’t spend money your progress is a lot more
limited. [Companies] have psychological tricks to make you spend
more money” (P8). This participant referred to tricks as possible
psychological stratagems that encourage harmful playing. From
our interviews, we were able to identify two such examples of these
tricks - entrapment and near miss [75].

Entrapment is a phenomenon in which players feel obligated to
continue investing resources in obtaining a reward, despite constant
loss [75]. Within the context of RRMs involving real-money, entrap-
ment can manifest when players continually purchase rewards with
the goal of obtaining a high-rarity one. Xiao and Henderson argue
that the “pity system” mechanic prevalent in games may give rise to
such effects [128]. Through our material collection and observation
of existing RRM systems, pity systems (systems in which the prob-
ability of getting a higher value, and thus more desirable, reward
increases with the number of times a user triggers the condition to
receive the reward [33, 135]) were found to be most prevalent in
RRMs that exchange real-life money for rewards. Although such
systems can be seen as player-friendly mechanics that help players
achieve their desired results faster at a statistically lower financial
cost (e.g. "it feels better to pull with a more guarantee at the back of
your mind" (P2) and "[a pity system] encourages the player to keep
going since they expect they will get something better" (P5)), they also
served as temptations for users to spend money for better odds;
money users may not otherwise spend in the absence of such a
system. At least one player stated that they would likely not spend
money on games without pity systems, e.g. "I think you have to
have a pity system or else I would get so mad in not getting the item
forever that I would actually quit the game" (P14).

Near miss is a phenomenon in which the player feels that they
are close to winning despite a loss, even if this is not necessarily the
case [75, 108]. Within the context of RRMs involving real-money,
near misses arise when players feel they are close to getting their
desired reward, thus being encouraged to pay again for another
chance at the reward. An example of such a system is weapon
cases in Counter Strike: Global Offensive. In the presentation of
the reward, a virtual roulette wheel showing all possible receivable
items spins until it stops at a single weapon. When the user receives
an undesired item that is spatially close to a desired item, players
feel as though they were close to receiving that item, even though
in reality this may not be the case, e.g. "you’re just like praying
it lands on a spot that is really good, it’s like oh, I was so close to
getting this purple one" (P6), with purple indicating a rarer and more
valuable reward. However, some participants did catch onto this
phenomena, e.g. “I don’t like how it baits you with “almost” getting
rare items” (P3).
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4.2 RRM Presentation

4.2.1 Auditory, Visual, and Integration Design Decisions. From our
interviews, we found that the auditory and visual features involved
in the presentation of RRM rewards played a large part in player
enjoyment and engagement of the overall game. Players noted that
suitable auditory and visual features were highly dependent on
the context of the reward in the game. Participants expressed a
desire for a more "juicy" presentation - one that is more visually
and auditory stimulating and involves more polished animations
and particle effects - if they are putting in a large amount of re-
sources (time, effort, and/or monetary value) in order to trigger the
condition for the RRM reward, e.g. “you expect the presentation to
be very satisfying, you want a kinda wow, amazing type of visual
and audio cue” (P2). Ultimately, this finding helps contextualize
prior research on the relationship between juicy effects and player
experience in RRM systems [74], showing that the level of juiciness
in reward presentation should be commensurate with the resources
involved in obtaining the reward in order to have a positive effect.

However, the presentation experience also depends on how the
condition for the RRM is integrated within the core gameplay. One
participant stated that “If the gameplay is related to what and how
you receive [the reward], it’s ideal that it doesn’t break the gameplay
flow” (P3), demonstrating that an RRM triggered by a core gameplay
event, an intrinsic trigger, differs from an RRM triggered by an
external event, an extrinsic trigger. Participants indicated that most
RRMs should typically match the “pace” (P14) or “flow” (P3) of
the game, explaining that frequent RRMs received from intrinsic
rewards from playing the game should be presented directly within
the game without the need to break the core gameplay session.
These rewards tended to feel less significant to the user, for example,
in regards to the upgrade system in Hades, interviewees stated
that “T don’t really feel the weight as much” (P3). However, it was
noted that infrequent, high-effort RRMs can be presented within a
separate menu as contrast, as the additional work done by the user
(in the form of button clicks) can introduce variety in how rewards
are presented and emphasize the importance and value of specific
reward mechanisms.

4.2.2 Rewarding Luck. Compared to other reward mechanisms,
RRMs may take on any range of possible rewards, some signif-
icantly better or worse than others. Ultimately, the determining
factor in determining where this reward falls on the spectrum comes
down to a probabilistic dice roll, where the concept of luck plays a
major role. The relative value of the reward provided by the RRM
is frequently indicated by “rarity” - a common term across video
games typically denoting the value of a reward. In RRMs, high
rarity rewards are typically much scarcer, resulting in lower per-
centage odds of materializing for the user [79, 121]. However, rare
rewards are typically much more desirable for the player to obtain,
due to the fact that they typically provide better in-game stats, are
more aesthetically pleasing, etc. Interview participants tended to
express greatly positive sentiments towards obtaining rare items,
e.g. ‘I feel very happy if I get a really rare item” (P7). However, one
consequence of having tiers of rarity is that lower-rarity rewards
are often treated with indifference, despite the fact that they are
technically still beneficial rewards provided to the user. When de-
scribing the attitude towards lower-rarity rewards, participants
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Figure 3: Rewards in the form of gun skins from opening
packs in the game Apex Legends have different associated
colours and effects depending on their rarity - (a) a com-
mon (gray), (b) rare (blue), (c) epic (purple), and (d) legendary
(gold) gun skin (image © Electronic Arts).

typically responded with displeasure, e.g. “if I get something [not
as good] I feel worse” (P6), or apathy, e.g. “oh well, unlucky” (P3). A
greater disparity in reward value and presentation tended to induce
stronger negative emotions for users when receiving lower-valued
rewards. Despite this, users still showed a preference for having
different values of rarities clearly displayed, with the common sen-
timent being that the elation of infrequently receiving rare rewards
heavily outweighed the disappointment or apathy of getting many
non-rare ones.

The rarity of an item is one of the most important factor in RRM
rewards. The random aspect of rarity contributes to a heightened
feeling of drama and suspense within the player just before re-
ceiving the reward [40], and additional factors, such as auditory
cues and visual effects, work together in tandem to reinforce these
feelings. During the interviews, nearly all participants emphasized
the need for high-rarity items to be clearly represented to have
a stronger emotional impact through the use of special auditory
and visual cues. Users mentioned the common standards of colours
used across many video games to denote the rarity of items. Gray,
blue, purple, gold in order of increasing rarity is a common pattern,
with variations existing depending on the game and the number
of rarity tiers. For example, gun skins in Apex Legends (Figure 2)
fall into four rarity tiers and follow the aforementioned colour
standard. Users indicated that games should generally follow these
existing standards due to the acclimatization of these colours to
evoke certain expectations. Participants also mentioned a variety
of methods used to present high-rarity items that would increase
their positive emotional effect on the user, including “the animation
should take longer to build suspense” (P2), “if the reward is very rare,
it deserves a better animation” (P5), and “adding delay and baiting
the colours of the rarity for the thrill” (P3). Users indicated that the
existence or non-existence of juicy visual and audio cues in games
can have drastically different effects on their emotions, for example,
“In Genshin Impact I feel I got something really good because I can
see that it shows that I got something really good. whereas in [League
of Legends] they feel all the same, ..., so I don’t really care about the
skin I get it’s all just whatever (P14).

4.2.3 Reward Presentation as a Reward. The reward presentation
process of RRMs can be seen as a reward in itself. The juiciness of the
presentation, in the form of visual effects, animations, sound effects,
and music, may be used to generate anticipation and excitement.
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For example, when packs are opened in Apex Legends, players are
presented with a short animation in which a robot appears, spins
around with multicoloured lights corresponding to the rarity of the
items the robot contains, and then drops these randomized items
for the user. This process was well received by the interviewees,
who stated that “it’s just visually appealing to look at” (P8), and “you
get a flash of light at the beginning, and you’re like oh ***%, ... it’s
really exciting you know.” (P5). Similar sentiments were issued for
games with high quality animations and polished effects, such as
Genshin Impact and Monster Hunter World. Participants indicated
that having these juicy animations and effects strongly affected their
emotions and anticipation. As a result, the combination of these
various factors constituting the reward presentation as a whole
can be treated as a reward - an audiovisual experience provided
to recognize the player’s efforts on top of the received reward.
Participants noted that these features feel particularly rewarding
when they have put in a large amount of time, effort, or monetary
value into obtaining the reward and are thus expecting to receive a
highly valuable reward.

On the contrary, when users invest these factors, and the presen-
tation lacks these juicy factors, it can hinder the user’s enjoyment
of the reward. In Maplestory, when users complete a "Tower of Oz"
run and receive a ring box, the opening of the reward is presented
with minimal visual effects and sound effects. As a result, partici-
pants reacted negatively, stating that ‘T think it’s pretty bad ... it’s
not something that is super spectacular, or something that makes you
feel really great and stuff” (P1), "It’s like another chore" (P13), "don’t
feel excited to get it" (P9), and that “Wow, this is the most boring
opening I've ever seen. It feels like you’re doing homework, feels like
you're just clicking buttons. There’s no visual feedback or visual re-
ward” (P7). In this case, users felt demonstrably worse compared
to the expressed sentiments for other RRM reward presentations,
noting that this presentation could devalue the received reward for
them as well. This illustrates the importance of suitable effects in
presenting RRMs, essentially turning the reward process into a re-
ward in itself and generating additional feelings of competence and
accomplishment for the player. One participant expressed that they
enjoyed high-quality animations during the reward presentation
“because it shows appreciation from developers when you get rewards
so [the animation is] in a sense a reward for progression” (P1).

However, even with juicy effects, the way in which these ef-
fects are implemented may impact player enjoyment as well; ul-
timately, users’ subjective feelings play a part in impacting their
experience. One controversial reward presentation is the opening
of weapon cases in Counter Strike: Global Offensive, which uses a
virtual roulette as described previously. Participants were split on
whether or not they liked this roulette animation. Some users stated
that ‘T really like how you can see all the possibilities of stuff you can
get, and you’re just like praying it lands on a spot that is really good”
(P14) whereas others stated that ‘T think it might annoy me” (P8).
Participants were almost universally in agreement that this reward
presentation was the closest to gambling, with many expressing
similarities to slot machines. Although this was mostly seen as a
negative aspect, some people stated that they liked it because it
was similar to virtual gambling, e.g. ‘T like it very much ... it’s like
you go to the casino to play slots” (P5).
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5 DISCUSSION

5.1 Implementing and Designing RRM Systems

5.1.1 Randomness and its Effect on Player Experience. Our findings
indicated that random rewards have a number of different expe-
riential design considerations that must be considered by game
developers. It is important to understand the benefits and detri-
ments of having RRM systems versus the direct alternative - non-
random (deterministic) reward systems - where the same reward
is provided to all players upon their trigger condition. As a RRM
reward can take on a spectrum of different rewards, RRM systems
must consider the affordances and consequential player experience
provided by all levels of rewards - i.e. how player experience differs
when different rewards are provided and how players may adapt
to different rewards. From our findings, players feel apathy and
annoyance when the random process provides them with rewards
that lack personal or relative value compared to what they could
have received. When players obtain perceived undesirable rewards,
the game designer must consider what subsequent actions a player
may take to alleviate these negative emotions. Will players tend to
trigger the condition to obtain the reward again (requiring repeti-
tion and more time and effort) or will they tend to adapt to what
they have and be forced to continue the game (requiring the user to
adapt to worse rewards)? The interaction of users with random re-
wards introduces unique challenges and emotional considerations
for game designers to consider.

In some extreme cases, users may feel as though they must ob-
tain certain rewards in order to progress the game in their desired
manner. If there are certain aspects or features of the game users
cannot access until they obtain the correct reward, we hypothesize
from our findings that users will tend to view this extremely neg-
atively in terms of engagement and enjoyment. Grinding for the
sole purpose of receiving a reward is viewed negatively by players,
and the process of repeating an action they otherwise would not
until they eventually achieve the correct reward can be extremely
frustrating and boring [71, 92]. Thus, one proposed design rule is
that gameplay features should not be blocked based on the reward
that a player gets from a RRM. Game developers should not let the
player experience greatly suffer when luck provides players with
less valuable rewards from RRMs.

Our findings also indicated that the implementation of RRM me-
chanics heavily places player anticipation and associated positive
emotions on the most valuable, highest-rarity rewards provided
from the RRM system. Players view all other rewards largely with
indifference and apathy, treating them as obstacles or hindrances
between them and the higher value rewards. When designing an
RRM system, developers should consider whether this emotional
trade-off fits within the context of their game - is it worth it for
players to feel better receiving scarce good rewards if it means that
they must feel worse when receiving the plentiful poor rewards?
In some cases, this may depend on the odds in which different
rewards are randomly manifested. Our interviews have shown that
users who continually receive poor rewards start to quickly feel
highly negative emotions. Developers should consider whether or
not it is worth implementing a system for a player to eventually
receiving a good reward, evoking positive emotions and feelings of
appreciation in the player, after obtaining multiple poor rewards
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from an RRM, e.g. through a pity system. Similar to prior recom-
mendations regarding uncertainty in games [40], game developers
must ultimately aim to strike a balance between the experiential
outcomes of RRM systems based on the experience they aim to
induce.

5.1.2  Luck versus Skill: A Question of Fairness. When RRMs di-
rectly affect gameplay elements, it was noted that some portion of
skill was traded off for luck - a lower-skilled player could match
up with a higher-skilled player if the rewards received are objec-
tively favourable towards the lower-skilled player. Although many
interview participants indicated that this has many benefits, such
as making the game less frustrating for novice players, participants
also provided potential drawbacks of this trade-off. These draw-
backs were especially evident in competitive multiplayer games,
e.g. “it could make some players very mad because luck is random,
so if they lose to someone worse because of luck it might make them
very uncomfortable or very sad or feel that it is unfair” (P7). Certain
players may feel slighted or annoyed when the factor of luck native
to RRMs cause them to lose to perceived worse players. On the
other hand, Costikyan argues that many players want to feel that
they won through their skill at the game, and not random luck
[40]. Framing these arguments in terms of past research in video
game motivation [103, 106], RRMs may cause players to feel a loss
of autonomy because they relinquish some aspect of control in
terms of what sort of rewards they get. Furthermore, players may
feel slighted because their perceived competence goes unrewarded,
leading to increased frustration and disengagement from the game.
Past research in the area has shown that a mismatch in skill levels
for competitive games can cause enjoyment to deteriorate for all;
attempts to balance the game, while helpful in decreasing the skill
gap and increasing enjoyment for certain users, can be controversial
when considering perceived fairness [9, 22, 117].

It was noted that for competitive games with consequences, e.g.
esports, factors of luck may undermine the competitive integrity
of the game. Many interview participants perceived luck in these
games to be largely detrimental, aligning with the view that compe-
tency, the skill of performing the core gameplay of a game, should
be the determining factor in who wins in a competitive setting.
Although the concept of luck undermining competitiveness is a
common view, past research has argued that subtle amounts of
luck may in fact enhance competitiveness and add suspense to the
results of competitive contests [110]. In addition, as argued before,
unpredictability from random rewards can incite the development
of an additional skillset - adaptability, the ability for a player to ad-
just their strategy based on random variables [40]. Thus, top players
can differentiate themselves not only through pure gameplay skill,
but through adaptability as well. Overall, games that are highly
dependent on random rewards have worked as competitive esports
in the past [5, 57], yet have also been criticized for this exact factor
as well, as developers struggle to balance rewards for both casual
and competitive players [83, 113].

5.1.3 Designing for Emotional Significance. From our findings, we
recognized that the rewards users receive from RRM systems can
provide various levels of emotional impact to the player based on 3
key factors:
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e The time required for the user to trigger the condition to
receive the reward.

o The effort required for the user to trigger the condition to
receive the reward.

o The relative value of the received reward.

As well as one additional optional factor:

o The equivalent monetary value required to receive the re-
ward (depending on whether or not the RRM can be achieved
through monetary spending).

For RRMs that require more time, effort, or monetary value in
order to receive the reward, users had a tendency to attach more
sentimental meaning and emotional significance into the reception
of the reward. In doing so, they expected that the visual and auditory
features in the presentation of the reward should be proportional to
its significance - the presentation should be more juicy. Unique to
RRM systems is that, despite the resources that a player puts into
receiving the reward, they may still receive a relatively poor reward
that they feel is disproportionate to the resources they have put
in. From our findings, we understand that there is still purpose in
having poor rewards that are presented with much less audiovisual
fanfare - the contrast they provide makes the reception of higher
value rewards feel much more emotional and meaningful to the
user. When users receive a rare reward when this contrast exists,
they feel as though, in addition to their time and effort, their luck
has also finally been rewarded as well. The contrast and disparity
between different relative values of rewards from the same RRM
system was seen as an overall positive throughout the interviews.

We also found that the significance and personal value of the
reward is directly tied to the presentation of the reward, including
how the player should navigate to receive their reward (whether
they need to navigate to a separate menu) and its juiciness. When
the reward process was polished and included added features such
as animations and particle effects, positive emotions including ap-
preciation and happiness were induced - the reward process itself
was perceived to be an added reward on top of the already received
reward. Decisions such as having the reward process take place on
a menu separate from the core gameplay could provide additional
anticipation and excitement to the process, despite inconvenienc-
ing the player through executing more button clicks. On the other
hand, mismatches between the presentation of the reward and
the perceived value of the reward introduced negative feelings of
annoyance, apathy and boredom.

To illustrate how these design decisions differ across two dis-
tinct RRMs, we contrast the “boon system” in Hades to the “hextech
chests system” in League of Legends (Figure 1). Hades is a hack-and-
slash roguelike in which players continually clear rooms and fight
bosses at the end of every stage. In many rooms, users are able to
obtain boons - upgrades to their character - after clearing them. For
this reward, the time and effort required for the user to clear the
room is relatively low, the condition of clearing a room is tied in
intrinsically with the gameplay progression, and users frequently
clear many rooms in a single run. On the contrary, League of Leg-
ends is a MOBA in which players engage in 5-on-5 games. Users
obtain keys and chests by playing games and performing well. They
can then use these items on a separate menu to craft new champi-
ons, skins, emotes, etc. For this reward, users require substantially
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more time and effort to obtain the necessary prerequisite items, the
condition of unlocking a chest is done on a menu separate to the
core gameplay, and the reward is presented much less frequently.
Participants expressed drastically different expectations between
these two reward processes - the hextech chests were viewed more
critically in terms of the auditory and visual qualities. On the con-
trary, when discussing Hades’” boon system, users stated that "it
doesn’t need to look flashy, it’s part of the game.” (P8), “it’s a different
mechanic compared to the others ... because it is so common, it should
be faster.” (P14), and ‘T kinda approach it with a different mindset,
not about satisfaction or coolness, it’s just after you see the choices,
which one should you choose for your character” (P2).

Thus, when designing RRMs, it is important to consider the
potential perceived significance of a reward for the player, which
is typically proportional to the resources expended to receive the
reward. Different amounts of required resources induce different
expectations within players in regards to reward presentation and
reception. The design of the RRM presentation, including the juici-
ness of the auditory and visual effects, ultimately involve a trade-off
between gameplay flow (and the possible introduction of typically
non-user friendly design decisions) for a higher emotional impact
and higher perceived significance. If the design of the RRM pre-
sentation fails to match player expectations, players may become
frustrated and annoyed, leading to disengagement from the game.

6 LIMITATIONS

We identify several methodological limitations within the scope
of our study. Firstly, it is not guaranteed that our selection of 28
games and 35 RRMs provided us with enough information to make
statements regarding all RRMs. We recognize that some of this
derives from the arbitrariness in criteria in game selection. This
issue was brought on by the limitations and difficulties in gathering
summative information across games. Whereas it was simple to
find a list of the games with the highest player-counts, it proved
difficult to find lists of games sorted by other experiential aspects,
such as player enjoyment of the game. Another limitation in the
selection process was that certain games were already familiar
to the researchers. Although this helped with performing deduc-
tive thematic analysis, it also introduced selection bias within the
findings. Overall, a more comprehensive study may use a broader
selection of games and rewards within games to better capture a
more representative set of RRMs.

The participants for our interview study tended to skew towards
young men. Past research has looked into differences in gender on
perception of luck [45], and further research is required to better
generalize our findings towards the representative population of
video game players. In addition, the sampling methods used (per-
sonal recruitment and snowball sampling) are cheap and efficient,
but sampling bias may cause issues of generalizability to the entire
population. Furthermore, our study looks only at the perspective
towards RRMs by video game players. Further interviews with
other stakeholders involved in the design and implementation of
RRMs, such as game designers, could provide deeper insight into
the rationale into the value of RRMs, what experience they are
designing for players, what kind of emotional expectations do they
have for their reward system, etc.
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During our interview study, we had players view RRMs through
short clips, however, the full context of the game could not be
provided due to the limited time. Alternative methodologies were
considered, for example, having players actually play the games in-
volved to fully capture the context regarding the resources required
to achieve the rewards, however, this was decided against due to
time and technological constraints. Lastly, although we identified a
classification system and developed some methodological sugges-
tions for RRM design based on our qualitative findings, the use of
our suggestions in RRM design was not tested quantitatively. To
do so, possible statistical tests based on user satisfiability and user
experience surveys could be done between existing RRM systems
and RRM systems improved through our design suggestions in
order to demonstrate the applicability of our recommendations.

7 CONCLUSION

This work examined how video game players interact and perceive
RRMs in video games, with a focus on understanding how RRMs
impact the player experience. Through a video analysis of prevalent
common RRM systems, an initial classification system based on 9 di-
mensions was developed. Furthermore, an interview study revealed
that while players may find many aspects of the random process
engaging and fun, such as its abilities to create fresh experiences in
gameplay and to balance out skill levels, certain aspects are found
to be frustrating, such as when RRMs inhibit aspects of gameplay.
The interviews also revealed that users have a negative perception
of RRMs that use real-life currency as a trigger condition; these
RRMs also create a sense of disengagement for the players, who
treat them more as repetitive tasks rather than rewards. The results
also revealed that the presentation of an RRM reward can play a
major part in the the emotional impact that a user experiences
when receiving a random reward. Using the findings, some pro-
posed methodological suggestions were made on how to develop
more emotionally-engaging and user-friendly RRM systems.
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