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Abstract — Nowadays utilization of mobile applications,
especially for mobile games growth rapidly. This situation affects
mobile games market more competitive and results in only few
games can survive. The abundance number of mobile games that
available makes users will remove their downloaded games if it
lacks of interesting experience that affected their enjoyment on
first try. Because of this, perceived enjoyment is often considered
as an important factor that affects users’ intention to continue
playing the mobile games. Therefore, this study aims to discover
what factors affects perceived enjoyment and find out whether
perceived enjoyment is affecting user’s intention to continue
playing mobile games or not. The research model adopts several
latent variables that are used to measure the perceived
enjoyment and its effect on continuance intention of mobile
games. The model is tested by using Partial Least Square-
Structural Equation Modeling (PLS-SEM) with a sample size of
205 respondents.

Keywords — Mobile Games, Technology Adoption Modeling,
Perceived Enjoyment, Continuance Intention, Partial Least Square
- Structural Equation Modeling.

I. INTRODUCTION

Lately the technology of information and communication is
growing rapidly and becomes a part in the life of modern
society today. This situation affected mobile devices such as
smartphones and tablet computers are also growing to become
the most commonly used goods by the society. In Indonesia,
the number of smartphone users are 86.6 million in 2017 and
are expected to continue growing up to 103 million users in
2018 [1].

These growth are followed by the growth of mobile
application (mobile apps) which designed to facilitate the
mobile devices users to perform their activities [2]. Referring to
GfK Indonesia’s research, mobile apps are uses by the mobile
devices users more than browser with 97% for mobile apps

and 76% for browser usage. Moreover, a research that
conducted by Baidu involving more than 2200 respondents in
Jakarta, Bogor, Bekasi, Tangerang, Bandung and Surabaya
found that most frequently downloaded mobiles apps are
games as much 38%, followed by 27% for text messaging,
19% for social media, 8% for online shop apps (including
marketplace), 6% for online transportation service and 3% for
navigation apps and news apps [3]. In May 2016, there are
48,231 apps released by iOS App Store where 20,958 (about
43%) are mobile games [4].

From various factors that affected the growth of mobile
apps, mobile games are the most factor that contribute the
growth of mobile devices. Furthermore, according to Statista
research in 2017, mobile games are ranked first in the global
games industry by contributing 32% of total revenue from all
devices games, followed by console games by 31%, PC games
by 23% and other devices by 14% [5].

According to Newzoo’s research in 2017, the revenue of
games industry amounted to US$ 108.9 billion in global and
estimated to raise where mobile games dominate by 42% of the
total revenue of the global games industry which Asia — Pacific
are the region that contributes the most revenue to this
industry, where China is the country that most contributed to
global games industry with US$ 27.5 billion. Newzoo also
noted that this growth is expected to continue every year where
the Asia (without China, Japan and South Korea) will become
the fastest growing region [6]. Based on this data, a great
opportunity for apps developer especially mobile games is
open widely.

Indonesia became the country with the fastest growing game
market in Southeast Asia region. This situation makes
Indonesia the most potential target for developers of mobile
apps, especially mobile games. In addition, Indonesia also has
three times greater potential for advertisers in mobile games
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with number of transactions made by users are 84% greater
than users also has of mobile games in India [7]. Newzoo’s
research also found that Indonesia already contribute for half of
total revenue in the games market with a revenue of US$ 1.4
billion in Southeast Asia region [6]. It is because Indonesia
have 30.7 million active gamers where average spend of their
transactions are US$ 0.4 to US$ 1.7. Indonesia gamers itself is
relatively young where 82% are under 24 years old and 10%
are between 25 years to 34 years old with average time using
mobile games are about 60 minutes per day [3].

However, the competition in the games industry especially
in mobile games is very tight and competitive where there are
only a few games that managed to produce high number of
downloads and can survive in the market while other mobile
games are fail [§]. By the abundance of the number and types
of mobile games, users of these mobile games will stop playing
in their first trial in using mobile games if they lack exciting
and interesting experience [9], especially for free-to-play
mobile games that most of the revenue mainly from advertising
or from a small number of active users willing to pay for some
additional features. Thisresults in a low retention rate of mobile
games. Yet, what makes continued use an enjoyable to
experience is not well understood, neither in computer usage in
general, nor in the more specific context of mobile gaming.
Though the key to the success of mobile games lies in game
players’ retention [10]. Therefore it is important for the
developers of mobile games to find out what factors affect the
users to keep playing their mobile games.

The model of this research has adopted from Merikivi et al
(2017) combined with research model of Chen et al (2016) for
social factors [11], [12]. To address the research gaps, we will
investigate the factors that influence perceived enjoyment and
to know whether perceived enjoyment affects continuance
intention of user in playing mobile games. The two research
questions are accordingly as follows:

1. What factors influence perceived enjoyment in mobile
gaming?

2. Isperceived enjoyment influence users to continue using
mobile games?

II. METHOD
A. Research Model and Research Method

This study adopted model from two previous research
which is a research from Merikivi et al. (2017) for playability
attributes and game design attributes and from Chen et al.
(2016) for social factors attributes to measure perceived
enjoyment variables [11], [12]. There are two latent variables
from playability factors that is perceived ease of use and
interactivity. From game design factors there are four latent
variables which is challenge, variety, novelty and design
aesthetic. Last, social factors have two latent variables which is
shared identity and social interaction. These factors has been
selected because all of them are essential part of mobile games.
The research model can be seen from Figure 1.

We use Partial Least Square Structural Equation Modeling
(PLS SEM) method. PLS SEM was used to build theory in
explorative research. Partial least square (PLS) is a method for

constructing a model when there are many factors with high
collinearity. PLS-SEM estimates coefficients that maximize R>
values from endogenous latentvariables [13].

B. Research Hypothesis

1) Playability Attributes
a) Perceived Ease of Use
Perceived ease of use (PEOU) is defined as the degree ofa
person believes in using a particular system will be free from
excessive effort [14]. The relationship between.
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Fig. 1. Research Model

perceived ease of use and enjoyment has been done in
empirical studies in mobile and games context [15], [16].

As mobile games are played simultaneously in short time
sessions while someone on trips or other activities, it is
suggested that perception ease of use has an important role in
contributing to an interesting mobile games experience [11].
Based on the above explanation, the proposed hypothesis is:

(H1). Perceived ease of use has a positive relationship and
significantly influence perceived enjoyment of mobile games
users.

a) Interactivy

Interactivity refers to the response of a mobile games
performance that experienced by its users [17]. Since mobile
games are usually played casually in short time intervals, itis
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very important for the users that their mobile games can start,
delay, stop or reload quickly [11]. Therefore, the second
hypothesis proposed is:

(H2). Interactivity has a positive relationship and
significantly influence perceived enjoyment of mobile games
users.

2) Games Design Attributes
a) Challenge

The challenge is a construction in the games model [18]
that defined as the sense of ability of a person being tested
[19]. Challenges aren’t separated in the context of games
where mobile games usually present a series of challenges to
be completed by users who have a goal to reach their needs
before they can proceed to the next level. However, if the
challenge is considered too easy or difficult to resolve, users
usually will tend to lose interest in playing [11]. Based on the
argument, the proposed hypothesis is:

(H3). Challenge has a positive relationship and
significantly influence perceived enjoyment of mobile games
users.

b) Variety and Novelty
Variety exist with the goal of nurturing individual desires
and being used as stimulation [20], which is refers to the extent
to of users believe that the games to vary in various conditions
[21]. If mobile games do not have varying content, then
gradually the user will lose interest in playing.

The importance of variety is often associated with novelty,
the rate at which games can regenerate on their own. Novelty
of mobile games refers to the user feeling for finds something
that surprising or different from the previous ones [22].
Therefore, the fourth and forth hypotheses are proposed:

(H4). Variety has a positive relationship and significantly
influence perceived enjoyment of mobile games users

(HS). Novelty has a positive relationship and significantly
influence perceived enjoyment of mobile games users

¢) Design Aesthetic
Design aesthetic is defined as the balance, emotional appeal,
or esthetics of mobile games [15]. According to research
conducted by Information Solutions Group (2011), mobile
games users claim that improvements in aesthetic graphics
design that exist in games affect their experience in playing
games [11]. Therefore, the sixth hypothesis proposed is:

(H6). Design aesthetic has a positive relationship and
significantly influence perceived enjoyment of mobile games
users

3) Social Factors Attributes
a) Social Interaction

Social interaction refers to the interaction between two or
more users. In the game, users want to interact with friends and
maintain their social connections through mobile games. From
the perspective of games, interaction is considered one of the
most important aspects to experience in playing optimal
mobile games [23].

Social interactions in games include expressions of
encouragement, excitement, frustration, exchange of strategies
and tips about games. Such interactions have a profound
impact on pleasure in games because there is a series of
interactions in either narrative or storytelling used to build
experience of playing [24]. Chang (2012) also shows that the
user's enjoyment can come from interactions with others.
Based on this explanation, the seventh hypothesis is proposed

(H7). Social interaction has a positive relationship and
significantly influence perceived enjoyment of mobile games
users

b) Shared Identity
TABLE L. CONVERGENT VALIDITY
Average Variant Extracted

PEOU 0.718
1 0.643

C 0.581
\% 0.681

N 0.520
DE 0.642
SOI 0.684
SHI 0.628
PE 0.755
CI 0.806

The majority of games users play with people they know
like friends, family, and co-workers [25]. This characteristic
results in the user's belief that all their friends have game
accounts so they will not feel isolated, and share their identities
together [26]. Playing with friends is considered more fun than
playing with strangers [27]. Based on this, the eighth hypothesis
proposed is:

(H8). Social interaction has a positive relationship and
significantly influence perceived enjoyment of mobile games
users

4) Perceived Enjoyment and Continuance Intention
Based on the theoretical arguments and key ideas that have
been put forward, perceived enjoyment encourage the user to
continue playing mobile games. Therefore, researchers want to
know whether the perceived enjoyment is encouraging the
intention to continue playing mobile games or not:

(H9). Perceived enjoyment has a positive relationship and
significantly influence continuance intention of mobile games
users

III. RESULTS

A. Research Design and Data Collection

This study was conducted by collecting primary data by
spreading questionnaires directly and online, where
respondents choose to participate into the survey voluntary.
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Since respondents target were mobile gamers, most of them
were easily reachable using online channels. The survey was
open from four weeks during March and April 2018. In
addition to the quantitative measure, this study also applied
maximum likelihood estimator where there must be 5
respondent/observed variable to fulfill requirement adequacy of
data [28]. The study itself was conducted in Indonesia, mostly
in Jabodetabek region.

B. Sample and data analysis

In total there were 264 respondents which is fill the survey.
Out of these, 215 respondents were received, yielding a
response rate of 81.4%. To ensure quality and relevance of the
data set, 10 responses were removed because failed the
attention traps. As a result, the final sample comprised of 205
responses. The sample is free fromnon-response bias.

Playability
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Fig. 2. Estimation Model

When the requirement instrument has been fulfilled, the
data was analyzed by using partial-least square structural
equation modeling (PLS SEM) with SmartPLS software.

C. Measurement Model and Structural Model

There were two estimations in this study to be analyzed
which is estimation of measurement model and estimation of
structural model. In estimation of measurement model, there are
three valuations such as internal consistency reliability,
convergent validity and discriminant validity. Meanwhile, in
estimation of structural model there are four valuations that be
conducted which is multicollinearity model assessment,
significance and relevance assessment, coefficients of
determination (R?) and effect size 2 [13].

Estimation of measurement model was conducted to find
out how well the indicators used to measure latent variables.
The first assessment is internal consistency reliability. This

assessment is done to measure reliability indicator consistency
and accuracy of a variable in model by. This assessment can be
seen based on composite reliability value whose value should
be = 0.7 and Cronbach’s Alpha whose.

TABLE II. INTERNAL CONSISTENCY RELIABILITY
Composite Reliability Cronbach’s Alpha

PEOU 0.910 0.870
I 0.841 0.731
C 0.874 0.819
\Y% 0.865 0.768
N 0.843 0.776
DE 0.876 0.812
SOI 0.866 0.789
SHI 0.835 0.712
PE 0.925 0.892
CI 0.943 0.920

value should be = 0.6 [29], [30]. If both of these values are
met, then a variable can be said to be consistent and reliable. It
can be seen that each variable has a value of CR = 0.7 and
Cronbach's Alpha = 0.6. Therefore, the variable can be said to
be consistent and reliable. Internal consistency reliability this
research can be seen in Table 1.

The second assessment of estimation of measurement
model is assessment of convergent validity which measured by
the average variant extracted (AVE). The variable can be said
valid in describing the correlation between the indicator and the
latent variable if the value of AVE > 0.5 [31]. 'Based on the
table each of the existing variables are said to be valid because
it shows the value of AVE > 0.5. Convergent validity on this
study can be seen in Table 2.

The last assessment of estimation of measurement model is
discriminant validity. This measurement ensures that the
indicators in each construct can represent the construct [31],

[32] assessed on the basis of cross loading whose value
should be = 0.5 [33]. Discriminant validity of this study be seen
in Table 3.

After estimation of measurement model has been done, the
next process is estimation of structural model. The first
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TABLE IIL DISCRIMINANT VALIDITY observed variant inflation factor (VIF) value. The research
C - model should not have multicollinearity because if it has
ross Loading Value . . . D .
PEOUL 0.836 mu!tlcolllnearlty then it’s indicates that there is an excess
PEOU2 0851 1ndlcat0r.[34].. VIF value of each construct should be <3.30
PEOU3 0867 [35]. Variant inflation factor (VIF) value can be seen in Table
PEOU4 0.834 4.
Il 0.639 The next assessment is to measure the significance and
12 0.885 relevance which gained from the bootstrapping results in
3 0.858 SmartPLS. The value obtained from this process is value t-
¢l 0.767 value which is stated significant if > 1.96 and p-value which is
gj g;‘;‘; stated significant if < 0.05 [13], [28]. Table 5 shows the t-
o 0695 value and p-value on each construct.
C5 0.711 As we can see from the Table 5 we can conclude that
Vi 0.817 perceived ease of use (PEOU), challenge (C), novelty (N),
V2 0.854 design aesthetic (DE) and social interaction (SOI) have
V3 0.803 positive relationship and significantly influence perceived
N1 0.607 enjoyment variables and perceived enjoyment itself have
N2 0.665 positive relationship and significantly influence continuance
N3 0.780 intention because all of them have t-value > 1.96 and p-value <
N4 0.738 0.05.
NS 0.799
DE1 0.657 The third assessment on the measurement of the structural
DE2 0.827 model is to assess the coefficient of determination (R?). This
DE3 0.867 value is predictive value measure that calculated based on the
DE4 0.836 quadratic correlation between the original value and the
SOI1 0.756 predictive value of a particular endogenous construct [28].
SOI2 0.827 Coefficient of determination (R?) can be seen on estimation
SOI3 0.893 model which is showed in figure 2.
SHI1 0.736 . .
SHI2 0312 As we can see in figure 2, PE variable has a value 0.518
SHI3 0827 and CI has a value 0.135. This indicates that the variables
PEI 0.868 TABLE V. VARIANT INFLATION FACTOR VALUE
PE2 0.665
PE3 0.862 PE Cl
PE4 0.834 PEOU 1.275
CIl 0.869
cnR 0.896 ! 1232
CI3 0.904 C 1.274
Cl4 0.922 v 1317
N 1.651
TABLEIV.  EFFECT SIZE F*VALUE
DE 1.539
Effect Size f2 S0l 1466
PEOU > PE 0.0228 SHI 1.466
1> PE 0.0003 PE 1000
CSPE 0.1095 affecting PE can explain by 51.8% and PE itself can explain
CI by 13.5%. But the value of R? itself has no rules because this
N > PE 0.1228 L. .
value is highly dependent on the complexity of the model and
V> PE 0.0160 certain disciplines. A value of 0.20 in R? is considered high in
DE S PE 0.0584 behavioral studies.  Additionally, adding additional
SO1 S PE 00450 in;igniﬁcant constructs to explain endogenous latent variables
: will affect the value of R? [13].
SHI > PE 0.0018 The last assessment is measurement of effect size f2. This
PE > CI 0.1556 value represents a change from the value of R? in certain
exogenous constructs omitted from the model that can be used
assessment  of  estimation of structural model s to evaluate the omitted constructs either will have an impact

multicollinearity model assessment which can be done by

or not. Table 6 is the value of effect size f in each construct.
According to Cohen (1988) , the effect size {2 with a value of
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0.02 indicates a weak effect, the value 0.15 indicates a
moderate effect and a value of 0.35 indicates a large effect
[36].

IV. DISCUSSIONS

A. Findings

From the research result, we found that there are five
exogenous constructs that influence perceived enjoyment,
there are perceived ease of use, challenge, novelty, aesthetics
design and social interaction in mobile games. We find out
too that intentions to continue playing mobile games are
strongly driven by perceived enjoyment where primarily
sponsored by novelty of mobile games, challenge which exists
in mobile game and attractive visual of mobile games. We also
prove that social factors, which is social interaction has driven
enjoyment too. Yet social interaction and perceived ease of
use are still relevant, but in moderate influence. So, from this
finding we suggest to developers of mobile games should
focus on these factors.

This finding also strengthens J. Merikivi et al. research
that enjoyment has a direct and effective influence on
continued mobile gaming lends support to the hedonistic
paradigm in technology adoption research [37]. From their
research, perceived ease of use, challenge, novelty and design
aesthetic as elements that driven the enjoyment, which
perceived ease of use is the element which most affected the
enjoyment.

From the results of our analysis confirmed that role of
novelty, challenge and design aesthetic as determinants of
perceived enjoyment. Novelty of mobile games and
challenge, which is more related to the game design factors,
indicates that new features and progressions of task difficulty
can maintain users’ enjoyment. As for most users, if mobile

TABLE VL T-VALUE AND P-VALUE
t-value p-value

PEOU - PE 2.077 0.038
1> PE 0.223 0.824
C->PE 4.291 0.000
N> PE 5.201 0.000
V> PE 1.780 0.074
DE > PE 3.004 0.003
SOI > PE 2.949 0.003
SHI 2> PE 0.628 0.531
PE 2> CI 5.614 0.000

games fails to arouse their curiosity, it would leave users bored
and distressed [11]. Moreover, mobile games has played on
mobile devices with small screens of different sizes, interfaces
design have be crucial issues. This is line with studies on
internet websites (van der Heijden, 2003) and mobile websites
[15] that found interface design to play a central role in
enjoyment experienced for users.

An empirical example of mobile games that have
successfully implemented these variables is Mobile Legend

from publisher Moontoon. In the perceived ease of use
variable, Mobile Legend is easy to use even for users who
have never played similar games because have simple
gameplay and have many tutorials when it is use for first time
on this game like how to attack the enemy, move the character
and using character skill. In addition, the control ofthe game is
also fairly easy because it has a virtual feature on, so users can
easily control the character to move, attack or use the skill
without having to move the finger towards to the enemy
because there is also an auto-aim feature in the virtual pad that
automatically set movement for user's character.

For the challenge variable, Mobile Legend have daily tasks
that can be easily solved by the users. In addition, there are also
more difficult tasks based from degree of the user. Higher user
rank generates in harder tasks and enemies that the user will be
face.

For the novelty variable, Mobile Legend is the first mobile
games in Massive Online Battle Arena (MOBA) category. This
game adopts PC games Dota 2, but with smaller and mobile
versions. The overall aspect of the Mobile Legend game is
similar but much easier to play than Dota 2. In addition, there
are also some characters that represent some countries as part
of the localization and marketing strategies.

For the aesthetic design variables, Mobile Legend have
good terms in characters, maps, items, effects skill and many
more. Movement of its character was not stiff too when
attacking the enemy. For the last element that is social
interaction, in Mobile Legend game user can communicate by
using chat feature or voice chat either with friend from user or
enemy when in games.

In addition, based on data obtained, most mobile games
users are in the age of range 15 to 25 years. This indicates that
mobile games users included into the category of generation
Z. Generation Z is a generation when the digital world began
to penetrate and grow rapidly. Generation Z is also very adept
at using technology in all aspects. However, generation Z is
also easy to bend tend to something. When we associated with
mobile games, if mobile games do not give them a sense of
pleasure, of course they will leave the mobile games.
Therefore, user experience and factors such asperceived ease of
use, challenge, novelty, aesthetics design and social interaction
that affect perceived enjoyment play an important role in
mobile games.

Considering statement above, it is important for developers
to accommodate and ensure that mobile games users get the
value and experience they expect when using mobile games.
Long and fun first experience when using mobile games can be
a solution for mobile games developers to make their users
interested and motivated to use mobile games and have the
intention to re-use the mobile games in the next sessions.

B. Research Implication

This research has implications on two aspects,
theoretically and managerially. Theoretically, this research
proves that perceived enjoyment factor has strong relationship
and influence continuance intention in mobile games users
which is obtained based on causal analysis and hypothesis
analysis.

20



Journal of Games, Game Art and Gamification Vol. 05, No. 01, 2020

Special Issues: 2018 International Conference of Games, Game Art and Gamification

While on the managerial aspect, this research can be one of
the inputs for mobile game developers in developing mobile
games that can be accepted by mobile games users by taking
into account the significant factors that exist in this research in
order to avoid failure in maintaining continuance intention that
happened at currently.

C. Limitations and future research

Although this study makes several contributions to
understanding of perceived enjoyment in mobile games, there
are limitation need to be noted. The first one that to be noted
that this study is not focused and specific to one particular type
of mobile games. In addition, because mobile games have a
large number of categories and numbers, it is difficult to give a
specific and strong recommendation. This study also intended
to provide an overview and input for mobile game developers.
However, the input provided is still a general, not a technical
and specific recommendation so that the research needs to be
focused on specific issues for further development.

Thus, for the next future research we propose that the
research must focus on specific mobile games to provide
technical and specific recommendation. It can also be done
using other research models and other factors that may affect
continuance intention and be done in different geographical
areas to obtain comparison of analytical results in different
geographic areas. As for relevant stakeholders such as mobile
games developers, should pay attention to the factors that affect
the user's feelings of pleasure, especially factors that affect the
user experience in playing games.

V. CONCLUSION

It is known that perceived enjoyment is influenced by
perceived ease of use, challenge, novelty, aesthetic design and
social interaction factors. In addition, it is evident that this
perceived enjoyment affects continuance intention. The
findings of this study confirm that perceived enjoyment does
have an effective direct effect on the perspective of mobile
games users to continue to have intentions in playing mobile
games. Users of mobile games also have no obvious external
motive except to feel the pleasure when they play mobile
games.

In addition, based on data we got, most of mobile games
users are generation Z which is very adept to use technology in
all aspects. However, this generation is easy to bend tend of
something so when they feels dissatisfied with mobile games
they will remove it. Considering for this issues, it’s important
for developers to accommodate and ensure that their mobile
games get the value and experience what they expect when
using it. Long and fun first experience with considering
perceived ease of use, challenge, novelty, aesthetic design and
social interaction factors can be a solution for developers to
make their users interested and motivated to use their mobile
games. That is, perceived enjoyment is a powerful motive that
makes the user decide tocontinue using mobile games.
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