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Abstract

This experimental study explores how game experience differs between players with different gameplay histories within the
same game universe. We are interested in how prolonged engagement with a game series affects the gameplay experience in
relation to the most recent game version in the series. A total of 54 participants were divided into four groups depending on
their gaming experience, namely non-gamers, new-gamers, old-gamers and core-gamers. They played the mobile version of
Super Mario Run, and questionnaire data was collected after the gameplay session. The results of the study showed that not
only the players’ personal gameplay history but also the length of experience or degree of familiarity with the game universe
affected the experience of playing a new game in the same game universe. Additionally, familiarity with the game universe

had a positive impact on the feeling of competence, immersion, emotions and flow.

Keywords Game experience - Player experience - Gameplay history - Long-term engagement - Game usability - Super

Mario Run

1 Introduction

Game user experience is a topic of major interest in
human—computer Interaction (HCI), especially in the con-
text of user experience research, and contributes to general
HCI research with topics such as how to sustain motiva-
tion, support behaviour change and opportunities to explore
new interaction techniques [7]. The fields of HCI and game
research have also influenced each other over the last dec-
ade [8]. Game user research [60] is focused on measuring,
analyzing and understanding players’ experience and pref-
erences [21], and evaluation of game experience involves
the adaption of traditional HCI evaluation techniques and
shifting the focus from productivity to enjoyment and enter-
tainment [45]. Game experience is described by experience
qualities, such as flow, engagement, presence, immersion,
and fun [6]. It is essential to understand experience with
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games in order to create good games; and building this
understanding is a necessary part of the game design pro-
cess [47]. Evaluation techniques vary from the direct meas-
urement of biometric data to capture players’ emotional
responses [55] to the construction of subjective data through
interviews and focus groups or the use of standardized ques-
tionnaires [20].

In addition to understanding how to design engaging and
enjoyable gaming experiences, our research has implications
for how media-specific experiences are related to personal
transformation and development over time, and additionally
touches on the subject of nostalgia [27] in games. When
players engage with games of the past it is often labelled
retrogaming or classic gaming [71]. Like with film, literature
and music, games are embedded in our culture, and are also
related to our emotional and cognitive development [43],
and interaction with and memories of these form part of
our development as humans. Wulf et al. [72] have studied
the effects of retrogaming on psychological well-being and
found for example that it is positively connected with feel-
ings of social connectedness and competence. Whilst ret-
rogaming or classical gaming involves engaging with old
games through collection of old gaming devices, or playing
old games ported to new platforms, this study differs from
retrogaming in that we seek to understand how previous
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experience with a game shapes the gaming experience with
a new version of a game within the same game universe.

Some studies in game research have adopted a longitudi-
nal study design [i.e., 1, 44 or explored long-term engage-
ment in long games where a single gameplay session lasts
for more than one hour [i.e., 24; however, we were unable
to identify any studies concerned with the influence of long-
term engagement and sustained interaction with a specific
game universe on experience with new versions of the game.
This study addresses this research gap by exploring how
experiences differ in a game when players have different
gameplay history in the same game universe. Gameplay his-
tory refers to the length of experience and degree of famili-
arity with a game universe. We were interested in the signifi-
cance of long-term engagement within a game universe and
determining how sustained experiences with the evolution
of a game series affect game experience with the most recent
version of an old game. We also examined the effect of game
experience on perceived usability as the usability of a game
contributes to the overall game experience.

2 Literature review
2.1 Game usability

Measuring the usability of a game provides critical under-
standing of how players approach the game, how they inter-
act with the game interface, and what the potential hurdles
toward a good quality gaming experience are [54]. Game
usability, defined as “the degree to which a player is able
to learn, control, and understand a game” [51], p. 1453], is
more elusive to measure. It affects quality of the interface
design and player engagement in games [24]. Game usability
can be considered to be a complementary factor that has the
potential to contribute to one of the most important marker
components of game experience, flow [2], and be correlated
to fun and enjoyment [63]. Visual elements are central to
game usability which addresses the game interface presented
between the player and the game itself [24]. The frustration
of poor visual design and aesthetics of a game lowers ratings
on users’ perception of usability [67] which indicates that
usability deficiencies may negatively affect the experience
of flow and immersion [46], and positive and negative emo-
tions [2].

2.2 User experience evaluations in games

The phenomenon of player experience is multidimensional
and research on game experience has made remarkable pro-
gress in recent years. Studies exploring the impact of differ-
ent factors on the quality of game experience and players’ in-
game performance show that game experience is influenced
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by various sources. These include visual distractors [17],
leaderboard manipulations [10], reward types [50], the genre
of the game [35], game platform [2, 3, 38], the personality
of the player [36], the presence of social entity [40], and
peak-end effects [29]. Gameplay data [41], psychophysi-
ological signals, e.g., facial expression and electrodermal
activity [64], and computational models of players’ intrinsic
motivation [28] have also been analyzed to either predict or
understand players’ experiences. Behavioral theory has been
applied to interpret the results related to, for example, the
role of attribution [21] and motivation [18].

The degree of the challenge in the level [65] and the chal-
lenge-skill balance [37] affect player experience in a posi-
tive way and is required to be considered for optimal game
experience. Self-reported challenge is correlated with the
experience of immersion and flow during gameplay [61].
When the difficulty provided is reflective of their gameplay
experience, players achieve a higher immersion level [15].
Gaming frequency and past gaming experience are, there-
fore, also linked to the achievement of goals. Experienced
players who play games for 3 h or more per week have more
advantage in perceptual and spatial attentional skills when
compared to novice players who play games for 1 h per week

[5].

2.3 Long-term engagement: expertise, skill,
familiarity

Past gaming experience is usually considered as a subjec-
tive relationship between the player and the game [13]. It
addresses a long-term engagement in a game which can be
defined as “the degree of voluntary use of a system along a
wide period of time (i.e., weeks, months, or years), involving
dozens, if not thousands, of interactions, each one spanning
for significantly longer than a few seconds or minutes” [24],
p- 4063]. Past gaming experience influences abstraction,
problem-solving and user interactivity [14] and the learning
of new games. Several game experience models emphasize
this personal relationship between time and experience as
having an effect on game experience [e.g. 23, 25.

Few studies deal with the effect of long-term engagement
with a game universe on aspects of game usability specifi-
cally. Recently, the theme of how to design for sustained
engagement, particularly in the area of health behaviour
change, has become popular. There are also several game
usability studies that consider player expertise, which is
one aspect of long-time engagement. lacovides et al. [31],
for example, study the role of player expertise in relation
to game experience, and how the skill level of the player
affects the level of enjoyment, and striking the balance
between game challenge and player competence. Build-
ing on Galloway’s [26] distinction between diegetic (direct
interaction with the game, viewed by the game character)
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and non-diegetic (player support, viewed by the player) ele-
ments, they argue that skilled players prefer less non-diegetic
elements in order to experience game immersion. Although
there is substantial evidence that the players’ expertise
impacts experience with a particular game, and that the
skill-challenge balance is an important aspect when design-
ing for immersive experiences, we argue that skill, mastery
and expertise is one aspect of long-term engagement, but
does not cover everything. Long-term engagement with a
game series is more multi-faceted, involving familiarity of
the game characters, aesthetics, memories of playing and
social connections to peer players for example.

The designer of Pokémon, Satoshi Tajiri has explained
how the idea for the game originated with his childhood
fascination for catching insects [66], and imagining insects
travelling through cables connecting the Game Boy devices
as a form of communication and exchange with peer players.
Building on Shields and Johnson’s [62] construct of child-
hood brand nostalgia (CBN), defined as “[...] a positively
valenced emotional attachment to a brand because of the
brand’s association with fond memories of the individual’s
non-recent lived past” [p. 346], Harborth and Pape [30]
explored how nostalgia affects technology acceptance with
Pokémon Go, a subsequent game in the same universe as the
original Pokémon. Using the Unified Theory of Acceptance
and Use of Technology adapted for consumers (UTAUT?2)
and voluntary technology use [69], they found positive cor-
relations between CBN and both behavioural intentions to
adopt and play Pokémon Go and actual use, and particularly
the model elements of effort expectancy, hedonic motivation
and facilitating conditions. While these findings are relevant
to our study, our focus is on usability rather than technology
acceptance.

2.4 This study

Taken together, these studies support the notion that there
is a plethora of game experience evaluations and several
approaches to conducting them. However, we had difficulty
finding other relevant works to cite considering the lack of
studies specifically studying game experience related to pre-
vious, long-time exposure to a game franchise and effect
of usability on such experience. Furthermore, the existing

research is insufficient to explain how game usability cor-
relates with game experience related to previous exposure to
a game franchise. This paper, therefore, contributes to HCI
research on game experience evaluation by studying how
long-term engagement within a game universe affects user
experiences with new games within the same universe. The
following research questions guided the study:

e How does the presence or absence of players’ personal
gameplay history impact on their game experience?

e How do the length of experience and degree of familiar-
ity with a game universe influence game experience and
perceived usability?

e What is the relationship between game experience and
perceived usability for players with different gameplay
histories?

e What is the role of perceived usability in predicting game
experience?

3 Methods

An experimental study was conducted based on a gameplay
session after which data was collected through question-
naires. The following sections provide information about
the study participants, information about the questionnaires,
Super Mario Run game and data collection process.

3.1 Participants

The participants were recruited from a pool of about two
hundred students taking an undergraduate course on HCI.
The recruitment method was purposive sampling, using the
email list for the course. The following inclusion criteria
were used: (1) being a casual game player that enjoys any
mobile games without investing significant time to it, play-
ing mobile games irregularly or infrequently, (2) having
a mobile phone and at least two years of experience with
touch-based interaction, (3) had never played the original
Super Mario Run game developed by Nintendo Co. Ltd. on
their mobile phones at the time when the study was con-
ducted, and (4) fitting one of the categories given in Table 1.
These criteria were used to control the variable of gameplay

Table 1 The participants’ gameplay history in the Super Mario game universe

Player type Gameplay history Frequency
Non-gamers I have never played a Super Mario game franchise before 12
New gamers I have played a Super Mario game franchise on a PC/game console within the last two years 15
Old gamers I have played a Super Mario game franchise on a PC/game console several times but not within the last two 13
years
Core gamers I have been playing a Super Mario game franchise on a PC/game console for more than five years 14
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history in the Super Mario game universe. A total of 54
university students, 33 male and 21 female, participated in
the study. The mean age of the participants was 23.8 years
(SD=2.78).

In accordance with the purpose of the study, the partici-
pants with different personal gameplay histories in the Super
Mario game universe were selected. We recruited the par-
ticipants from those that either had no experience in play-
ing any Super Mario game or had played at least one game
from this series. The participants were compared accord-
ing to their gameplay history of Super Mario games: those
with no previous experience with Super Mario games (non-
gamers); those who played a Super Mario game recently
(new gamers), those who previously played a Super Mario
game but stopped (old gamers); and those who are playing a
Super Mario game for more than five years (core gamers), as
shown in Table 1. All participants self-identified themselves
as a “casual” gamer, which means that gameplay time or
interest in gaming is limited.

Since the whole Super Mario game series has similar
goals related to controlling the same game character(s), we
did not specify the game version. However, core gamers
and old gamers were familiar with non-platform games of
the Super Mario franchise (e.g., Mario Kart, Super Smash
Bros.) but not new gamers. All groups were familiar with
endless runner games on mobile phones. Sample selection
was performed via a short demographic survey contain-
ing questions about the participants’ experiences with the
Super Mario game universe and daily gameplay habits on
mobile phones. The gameplay history of the participants was
considered as the independent variable of the study and the
participants’ in-game experiences and perceived usability
scores as the dependent variables. After gathering the results
of game experience, analyses were performed on the data
to explicate the relationships between the study variables.

3.2 Data materials

The data were collected using the Game Experience Ques-
tionnaire (GEQ) and System Usability Scale (SUS). GEQ
aims to understand the digital game experiences of play-
ers [32]. This questionnaire has become one of the most
commonly used measurement scales to determine the key
attributes of gameplay experience [34, 48] and has been used
in a variety of research settings in the literature to explore
game experience [e.g., 2, 38, 49. The scale is a 33-item
scale which aims to measure game experience across seven
dimensions, namely competence, sensory and imaginative
immersion, flow, tension/annoyance, challenge, negative
affect, and positive affect.
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Recent literature shows that some items in GEQ are vague
[20] and the scale has some reliability problems, mainly for
the challenge and negative affect components [39]. We,
therefore, used a modified version of the scale as suggested
by Johnson et al. [34] to increase reliability and validity
of the findings. The modified version was presented in the
following five constructs: positive affect, negativity, compe-
tence, flow, and immersion [34]. We calculated the reliabil-
ity of the modified GEQ and the Cronbach alpha score was
found to be 0.826 well above threshold level [9].

SUS was developed by Brooke [12] to evaluate the per-
ceived usability of a digital product. It consists of ten items
rated on a five-point Likert scale ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”) and has been used in vari-
ous research settings to investigate the effect of usability on
player experience [e.g., 2, 46, 58. In order to better suit the
scale to our research, we tailored the scale by replacing the
terms “system” and “use” with “mobile game” and “play”,
respectively.

3.3 Super Mario Run

The participants played the mobile version of Super Mario
Run. Super Mario has a very long history and is one of the
most well-known games in the world [19]. The game was
first released by Nintendo Entertainment System in 1985 as
Super Mario, and then several new versions with various
themes were released by the company selling millions of
copies in total [22]. The game Super Mario is one of the
oldest currently active computer games in the world, and has
been released for a range of different platforms and versions,
and different game mechanics. Being more than 30 years
old, it opens an opportunity to investigate how the long-term
relationship with a game universe affects player experience.
Several of the computer games being played today belong
to a game series, such as Warcraft, FIFA, The Legend of
Zelda or Grand Theft Auto, and game developers frequently
publish games as series and franchises.

Super Mario Run was made available for iOS platforms
in 2016 and for Android in 2017. It was also the first official
Super Mario game that was developed for mobile devices.
In the game, the main character (Mario) runs constantly
and the player controls the jumping action by tapping on
their mobile device in order to gather coins and reach a goal
(Fig. 1). The game can be downloaded for free; however,
players need to purchase it (in-app purchases) to play the
full version of the game offering four modes: World Tour,
Toad Rally, Remix 10, and Kingdom Builder. In this study,
the full version of the game was used.
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Fig.1 Screenshots from Super Mario Run
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Table 2 Game experience scores of the participants for each study variable by player type

Non-Gamers New Gamers Old Gamers Core Gamers
The Core Questionnaire Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Positive Affect 1.67 (0.88) 2.68 (1.00) 3.26 (0.92) _
Negativity _ 2.28(0.87) 2.14 (0.61) 2.09 (0.80)
Competence 2.21(1.04) 2.83(0.87) 3.13 (0.56)
Flow 2.30 (1.21) 2.23(0.62) 2.49 (0.72)
Immersion 1.46 (0.53) 2.65 (0.77) 2.27 (0.70)

Green indicates positive game experience and red represents negative game experience (inversely)

3.4 Procedure

The experiment was conducted in a classroom. The par-
ticipants were physically isolated from others during the
gameplay session that lasted 20 min. Before starting the
experiment, the moderator informed the participants about
how to play the game showing a video. The participants
were also informed that participation was voluntary, and
they could stop and leave the experiment at any time. Con-
sidering that differences in mobile device capabilities could
affect participants’ game experience [2, 53], they were asked
to complete the experiment using the same mobile device
provided (4.7-in. iPhone 6 running i0S). The device met

the device requirements to run the game properly. Two
graduate students helped the participants as moderators of
the experiment by informing them about the experimental
procedure, explaining the main purpose of the study, and
describing how to play the game before each gameplay ses-
sion. Since the scale should not be completed after long
gameplay sessions in which the participants may not remem-
ber their gaming experience properly [56] and needs to be
administered immediately after the gameplay session [32],
the participants were asked to complete the paper version
of the questionnaires (modified version of GEQ and SUS)
in the same sequence after each gameplay session without
taking a break.
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4 Results

We present the results beginning with a description of game
experience and perceived usability. This is followed by our
findings related to interrelations between game experience
and perceived usability, effect of gameplay history on game
experience and perceived usability, and the role of perceived
usability in predicting gameplay experience.

4.1 Description of game experience and perceived
usability

As shown in Table 2, the participants with a long history in
playing the game (core gamers) had the highest scores in
all positive constructs, namely positive affect, competence,
flow and immersion. Similarly, the core gamers had the low-
est score in negativity. The old gamers had higher scores in
positive affect, competence, and flow, and lower score in
negativity than the new gamers. The new gamers had higher
scores in immersion than old gamers, but their scores were
lower than those of the core gamers. They had higher nega-
tivity scores than old gamers and core gamers.

The participants who had never played a Super Mario
game before had the highest game experience score in nega-
tivity, whereas they had the lowest scores in most positive
constructs, i.e., positive affect, competence and immersion,
and the second lowest score in flow construct. The partici-
pants (from the non-gamers to core gamers) tended to be
more in favor of the game when they had more experience
in playing it. All constructs were ranked in an order in line
with their experience, with the exception of flow, for which
the new gamers scored the lowest, and immersion for which
the old gamers scored the second lowest.

Based on the descriptive outcomes of gameplay expe-
rience, the results indicated that not only the presence of
players’ personal gameplay history but also the length of
experience or degree of familiarity with the game universe
influenced game experience in the same game universe.
The perceived usability score of the game was the highest
among the old gamers (M =66.35, SD=11.66), followed
by the core gamers (M =65.54, SD=13.20), new gam-
ers (M=55.33, SD=17.29), and non-gamers (M =48.33,

SD=13.71). While the old and core gamers had nearly the
same evaluation score, the game was considered to be least
usable by the non-gamers.

4.2 Interrelations between game experience
and perceived usability

Table 3 demonstrates the correlation between game experi-
ence and perceived usability for each player type. The results
showed that the perceived usability score of the non-gamers
was strongly correlated with the highest number of game
experience constructs, namely negativity, competence, and
flow. This group was followed by the new gamers, old gam-
ers, and finally core gamers. Among the correlated con-
structs, only competence was significantly and positively
correlated with the perceived usability score. The remainder
of the constructs were significantly and negatively linked to
the perceived usability score. This indicates that among the
non-gamers, perceived usability increased when the com-
petence score increased, but all the other correlated item
scores decreased.

The perceived usability score of the new gamers was
significantly associated with the three game experience
constructs: positive affect, negativity, and competence.
However, the perceived usability score of the old gamers
was significantly correlated with only two game experience
constructs: negativity and competence. This indicated that
usability perception was correlated with more constructs in
the non-gamer and new gamer groups compared to the old
gamers and core gamers. Besides, negative opinions toward
the usability of the game reinforced the negative aspects of
experience, such as negativity among the non-gamers at a
higher level compared to the new gamers, old gamers and
core gamers.

Positive affect and flow were the significantly least
correlated constructs with perceived usability among all
player types. Flow was significantly and negatively corre-
lated with only the perceived usability scores of the non-
gamers, whereas positive affect was linked to the usability
perception of the new gamers. However, negativity and
competence were significantly most correlated constructs
with perceived usability among the participants. Negativity

Table 3 Interrelation between

) . The Core Questionnaire Non-gamers New gamers Old gamers Core gamers
game experience and perceived
usability Positive affect 0.20 0.61% 0.49 0.50
Negativity — 0.84%* —0.60* - 0.57* —0.64*
Competence 0.79%%* 0.56%* 0.56* 0.35
Flow —0.73%* 0.17 0.32 0.07
Immersion - 0.09 0.34 —0.02 0.40

%p<0.05, **p <0.001
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Table 4 Test results

; . Study variables F P Post-hoc comparisons®
demonstrating the influence
of player types on the study Positive affect 9.921 0.000 NoG < NG, NoG <0G, NoG < CG, NG <CG
variables Competence 4.413 0.008 NoG <0G, NoG <CG
Immersion 9.565 0.000 NoG < NG, NoG <0G, NoG <CG
Perceived usability 4.707 0.006 NoG <0G, NoG <CG, NG <0G

NoG non-gamers, OG old gamers, NG new gamers, CG core gamers

d<reflects a significant difference

p<0.001
Table 5 Lincar regressipn Model Non-gamers New gamers Old gamers Core gamers
analyses between perceived
usability and change in game p R? p R? p R? p R’
experience scores
Positive affect - - 0.035 0.372 - - - -
Negativity -0.074 0.706 —0.030 0.362 —0.030 0.322 —-0.039 0.415
Competence 0.059 0.617 0.028 0.309 0.027 0.308 - -
Flow —0.064 0.531 - - - - - -
Immersion - - - - - - - -

was significantly and negatively associated with all player
types, whereas competence was significantly and positively
linked to the non-gamers, new gamers and old gamers. Only
immersion was not correlated with any of the player types.

4.3 Effect of gameplay history on game experience
and perceived usability

After meeting the related assumptions, a series of one-way
analysis of variance (ANOVA) tests were performed on
the data for each of the four player types in order to deter-
mine whether the participants’ gameplay history affected
their game experience. The significant results of ANOVA
and post-hoc tests are presented in Table 4. The partici-
pants’ gameplay histories had a statistically significant
effect on their game experience, specifically positive affect
[F(3, 50)=9.921, p=0.000, 712 =0.371], competence [F(3,
50)=4.413, p=0.008, 712 =0.209], and immersion [F(3,
50)=9.565, p=0.000, #*>=0.365]. However, there were
no significant differences in negativity [F(3,50)=2.237,
p=0.095] and flow [F(3,50)=1.237, p=0.306] constructs.
Besides, the player type statistically significantly affected the
participants’ scores in perceived usability [F(3,50)=4.707,
p=0.006, n>=0.220].

The post-hoc tests revealed that the participants’ game-
play history was found to significantly affect their positive
game experience. For instance, the non-gamers had sig-
nificantly lower positive affect scores compared to the old
gamers (p=0.000), new gamers (p =0.007), and core gam-
ers (p=0.000). Core gamers had significantly higher posi-
tive affect scores than new gamers (p=0.019). Concerning
competence, the non-gamers had significantly lower scores

than the old gamers (p =0.008) and core gamers (p=0.001).
Regardless of the length of experience in playing the game,
the participants had significantly higher immersion scores
than those that had never played a Super Mario game before
(core gamers, p=0.000; old gamers, p=0.004; new gamers,
p=0.000).

In addition to the participants’ game experience, their
perceived usability scores were significantly influenced
by the length of experience or degree of familiarity with
the game universe. The post-hoc tests revealed that the
old gamers (M =66.35, SD=11.66, p=0.003) and core
gamers (M =65.54, SD=13.20, p=0.003) considered the
game to be more usable than the non-gamers (M =48.33,
SD=13.71); however, the new gamers (M =55.33,
SD =17.29) considered the game to be less usable than the
old gamers (p=0.047).

4.4 Therole of perceived usability in predicting
gameplay experience

To explore the possible predictive value of the perceived
usability on the player experience, we performed linear
regressions with the perceived usability as predictor vari-
ables and with the game experience constructs as depend-
ent variables. Table 5 demonstrates analysis results between
perceived usability and change in game experience scores
for each player type. Regression modeling showed that per-
ceived usability explained significantly variation in all game
experience constructs, with the exception of immersion.
Perceived usability significantly predicted negativity for
all player types. The model explained 70.6% (R2=0.706)
of the variance for non-gamers [F(1,10)=24.042,
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p=0.001]; 36.2% (R2=0.362) of the variance for new
gamers [F(1,13)=7.387, p=0.018]; 32.2% (R2=0.322)
of the variance for old gamers [F(1,11)=5.220, p=0.043];
and 41.5% (R2=0.415) of the variance for core gamers
[F(1,12)=8.522, p=0.013].

There was a collective significant effect between per-
ceived usability and competence for all player types, with
the exception of core gamers. The individual predictors were
examined further and indicated that perceived usability pre-
dicted competence score for non-gamers [F(1,10)=16.090,
p=0.002); new gamers [F(1,13)=5.816, p=0.031]; and
old gamers [F(1,11)=4.904, p=0.049]. The model signifi-
cantly explained 61.7% (R2=0.617), 30.9% (R2=0.309),
and 30.8% (R2=0.308) of the variance, respectively. Results
of linear regression also showed that there was a significant
effect between perceived usability and positive affect for
only new gamers [F(1,13)=7.694, p=0.016, R2=0.372]
and flow for only non-gamers [F(1,10)=11.320, p=0.007,
R2=0.531].

These results indicated that perceived usability predicted
the game experience, and explained variance was very high
for negativity, competence, and flow for non-gamers, respec-
tively. The model significantly explained the variance of the
positive affect for only new gamers and flow for only non-
gamers. Only the negativity construct was predicted by per-
ceived usability for core gamers, negativity and competence
constructs were predicted for old gamers. This indicates that
higher perceived usability might lead to better game expe-
rience results for specifically non-gamers and new gamers
when compared to old gamers and core gamers.

5 Discussion

The field of computer games is steadily advancing, with
more and more games becoming available every day; how-
ever, numerous issues that may affect gameplay experience
remain unexplored. Since players are at the center of this
experience, player types should be seen as a potential factor
that can influence game experience. Previous studies [e.g.,
2, 52 suggested that researchers should examine the rela-
tionship between player types, player motivation, and game
experience. Thus, this experimental study aimed to explore
how gameplay experiences differed between players with
different gameplay histories in the same game universe. We
also examined how game experience influenced the partici-
pants’ perceived usability scores. The main finding in our
study was that the length of experience or familiarity with a
game universe affected the individuals’ experience of play-
ing a game. Additionally, familiarity with the game universe
had a positive impact on the feeling of competence, immer-
sion, emotions, and flow.
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The descriptive measures of central tendency showed
that the absence of personal gameplay history affected the
players’ game experience in the same game universe. For
instance, the non-gamers with no experience in playing a
Super Mario game had evidently different gameplay expe-
rience when compared to those that had played this game
before. Not only did they have the lowest score in experi-
ences related to competence, immersion, and positive affect,
but they also had the highest score in negativity. More spe-
cifically, the non-gamers were not able to immerse in the
game. The immersion construct refers to being able to iden-
tify with avatars, aesthetics, and narrative parts of a game,
using imagination to enter a fantasy world, and having rich
experiences other than merely seeing gameplay as a chal-
lenge, and the non-gamers were far from experiencing these
aspects of the game. This distance may also be related to the
experience of flow, which was also low for the non-gamer
group. At the same time, the presence and length of previ-
ous experience makes it easier for players to immerse in the
game, which is why the core gamers in this study scored
high in game immersion. Similarly, Engl and Nacke [23]
found that hardcore gamers were less prone to distractions
and were more easily immersed in the game.

Interestingly, the non-gamers expressed feelings of
annoyance and frustration with the game in line with their
experience of distance. The new gamers were more annoyed
than the old gamers, reporting feeling a low level of compe-
tence, a certain experience of flow, and low positive affect.
One reason for this could be that the new gamers did not
enjoy playing a Super Mario game on a mobile device since
they were familiar with the computer version. These find-
ings can also be considered to indicate that players experi-
ence various emotions simultaneously while playing a game.
Examining gaming experience on mobile devices, Engl and
Nacke [23] found that mobile gameplay was influenced
by several contextual factors, including spatial, temporal,
social, cultural, and psychological. Playing games whilst
embedded in a context that is not exclusively organized for
gaming has an effect on gameplay experience. Furthermore,
considering that the old gamers had more experience with
the Super Mario game universe, but they had stopped play-
ing the game for a while, these findings might also be related
to these players having previously completed the game.

The experiences related to positive and negative emo-
tions revealed the largest polarities between the non-gamers
and core gamers, as shown in Table 2. We found statisti-
cally significant differences between these groups in terms
of negative emotions (Table 3). The presence or absence of
a gameplay history within the game universe seems to have
affected the emotional outcome of gameplay. After the Super
Mario Run experience, the core gamers reported strong
positive emotions, such as having fun, being content, and
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feeling happy, which indicates that a history of familiarity
with a game universe leads to a positive emotional outcome
when playing a new version of the game. Where there is an
absence of such history, there is an increased range of pos-
sible outcomes regarding emotions.

The absence of game universe experience was also
found to affect immersion. In this respect, the non-gam-
ers were significantly different from the remaining three
groups. One explanation for this is that to reach the level
of immersion in a game, a player must be able to easily
operate in the game, in line with the [31] discussion of
skilled gamers being able to play without the presence
of non-diegetic interface elements. Despite involving a
very simple interaction through tapping the screen, Super
Mario Run requires motor skills and timing built through
repetitive practice and developing a rhythm for the game,
which the non-gamers did not necessarily have. There was
also a significant difference in reported game competence
between the non-gamers and the old and core gamers. This
indicates that the players were able to transfer their game-
play skills between platforms, such as consoles, personal
computer, and mobiles, and different versions of the Super
Mario game. The results also showed that the length of
experience or degree of familiarity with the game universe
influenced the current game experience. The core gamers,
who had played Super Mario continuously for at least five
years before the study, had different immersion than the
old gamers that had stopped playing Super Mario at least
two years before. The positive emotions of the core gamers
also significantly differed from those of the new gamers
and non-gamers.

The old gamers and core gamers found the game to be
more usable than the other groups, although their scores
were around the cut-off points. In the literature, studies sug-
gest that an average usability score of below 70 indicates
poor usability of the evaluated system and represents low
quality of usability [e.g., 4, 42, 68. For the non-gamers and
new gamers, the scores were far below the cut-off points,
indicating that Super Mario Run for mobile devices does
not have a particularly usable interface. In line with the
above-mentioned findings related to competence, the play-
ers with previous experience were able to transfer it to the
new platform, overcoming problems with using the inter-
face. However, considering the cut-off values, regardless of
the participants’ previous game experience, the game was
not evaluated to be highly usable.

There was a significant and negative correlation between
perceived usability and negativity (including negative
affect, challenge and tension/annoyance) for all player types
(Table 4); i.e., the more challenging the game was, the less
usable it was for the players. Interestingly, the core gamers
found the game challenging, but usable at the same time. The
discrepancy of how challenge affects usability perceptions

can be captured by Salen and Zimmerman’s [57] description
of one of the most central game design challenges: striking
the balance between the challenge for and the ability of the
intended user. When a challenge is presented as a problem to
be dealt with, a user experiences anxiety until that problem
is overcome. When a problem or task is perceived as too
easy, the user can experience boredom. Problems that are
perceived as impossible to solve lead to boredom and quit-
ting. Furthermore, challenge and skills present a dynamic
pair, in which tackling the former increases the player’s abil-
ity and skills [70]. Challenges should thus have an increasing
level of difficulty and novelty throughout the game, with
carefully designed levels to include novice gamers [11].
Salen and Zimmerman’s concept of the interplay of chal-
lenge and skills identifies one of the inherent challenges of
game design [57].

There is a strong and positive correlation between the
competence and usability perceptions for all player types,
with the exception of core-gamers. Although core gamers
had the highest competence score, usability of the game did
not correlate with this construct which refers to how players
feel competent/successful/skillful/good at the game. There is
also a significant and negative correlation between the flow
and usability perceptions of the non-gamers. Flow is related
to the competence level of players playing a game; thus, it
refers to any challenge or obstacle that a player encounters
during gameplay [16] and affects the overall experience [33].
One obstacle to feeling the flow in a game is finding the
game boring, which was also significantly identified for the
non-gamers in this study. Boredom can also affect usabil-
ity perceptions that are closely associated with remaining
engaged in the game to achieve mastery. In this study, the
non-gamer group’s high scores in boredom were considered
to have led to such lack of engagement in order to achieve
mastery.

Game usability comprises good aesthetics and interactive
design features of interface and navigation. There are still
several games which are released with plenty of serious usa-
bility problems despite the fact that usability of a game and
the quality of its user interface are very important for play-
ers [59]. Game usability affects not only quality of player
engagement with a game [24] but also player experience [2,
63]. Similarly, perceived usability, in the current study, sig-
nificantly predicted most of the constructs. Negativity was
predicted by perceived usability for all gamer groups whilst
positive affect was predicted for only new gamers. A higher
perceived usability might lead to better game experience
results for specifically non-gamers and new gamers when
compared to old gamers and core gamers. The main motiva-
tion of game companies, today, is to draw the attention of
as many players as possible. This makes game usability a
necessity rather than an ordinary effort when designing and
developing a game due to peculiar features of the context.
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5.1 Practical implications

In this study, we experimentally explored the effect of game-
play history in a game on player experience. The ability to
accurately understand player experience has implications
for developing more enjoyable games. One of the main out-
comes of the study was that not only the presence of players’
personal gameplay history but also the length of experience
or degree of familiarity with a game universe affected the
experience of playing a new game in the same game universe.
The participants that had never played the game had the least
positive and most negative experiences while playing the
game, and they also had the lowest perceived usability. This
indicates that game developers should be aware of the nega-
tive attitudes of newcomers and put more effort to improve
the positive game experience of this player group in order to
encourage them to keep playing their games in the future.
To support motivation and encourage players for long-term
engagement with a game, game mechanisms should be built
on the concepts of various game experience constructs such
as competence, flow, immersion, challenge, and feedback.

Our results also suggest that game researchers should
be careful with gathering data from people with different
lengths of experience or degrees of familiarity with a game
universe. Researchers should keep in mind that the results of
their studies may be affected by the participants’ gameplay
histories varying from no previous experience to different
levels of familiarity. Therefore, participants with similar
demographics should be selected to prevent the potential
effect of different variables on research outcomes; i.e.,
researchers should control as many factors as possible in
order to achieve reliable and valid results.

6 Conclusion

Difference in experience according to previous exposure to a
game franchise could intuitively be expected, however, it is
important to have studies showing empirical evidence of it.
The main contribution of this experimental study is, therefore,
to start to uncover how the length of experience and degree of
familiarity with a game universe affects the experience of play-
ing a new game within the same game universe. The players
that were familiar with the game universe, particularly those
that were recently playing the games within that universe,
scored high in several gaming measures. For the participants
without any experience and those with previous experience
that no longer played any game within that universe, the find-
ings were more diverse and less predictable. From the perspec-
tive of the gaming industry, these findings can be interpreted
in line with the notion of lack of predictability in what makes
a game popular and widespread, the risk of putting enormous

@ Springer

resources into developing the first version of a game, and
explain why game development companies make games into
a series if the first version becomes popular, similar to the cur-
rent practices in the mainstream film industry.

The generalizability of these results is subject to certain
limitations. For instance, the main weakness of this study
was the paucity of the sample size. It is important to have a
sufficient number of participants in order to conclude a valid
research result. The contribution was based on user data cap-
tured from questionnaires. Using only quantitative data helps
to find numbers and tendencies but not the real reasons for
that phenomenon. To be able to understand the underlying
reasons of users’ behaviors, it is important to gather quali-
tative data. The participants were casual players who had
some previous experience with the Super Mario universe.
This research has, therefore, thrown up many questions in
need of further investigation. Further work is needed to fully
understand the implications of other types of players/game
genres/platforms on game experience.
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