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ABSTRACT

The proliferation of smartphones has provided a huge market for mobile apps and created a massive
industry for developers/designers creating various mobile apps for use in our daily activities. However,
with many mobile apps competition for users attention, the continued use of these apps has become
a growing concern as users easily dump one app for another even after just a single use. This study
examined the role of simplicity in the continuance use of mobile apps. The study extended the ECM
with simplicity and showed that simplicity had a significant direct positive influence on confirmations,
perceived usefulness, and satisfaction as well as a significant total indirect effect on continuance
intentions. Additionally, all the ECM proposed relationships were confirmed. The study extends the
current literature on continuance use of mobile apps by demonstrating the relevance of a concrete
factor that developers/designs can manipulate to improve the continuance use for their mobile apps.
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INTRODUCTION

Existing forecast suggests that there are about 2.53 billion smartphones around the globe in 2018
and the number is expected to increase by 18% in 2019 (Statista, 2018a). This enormous market of
smartphone devices has been a great motivation for software developers to create a wide range of apps
that can be easily downloaded and used by smartphone users. Many software developers see mobile
app development as a lucrative sector given the growing use of mobile apps by users to automate
various daily functions such as entertainment, communication, shopping, and productivity (Kim
& Baek, 2018). This has resulted in enormous growth in mobile apps as the Google Play store, for
example, saw an increase in mobile apps from just 30 000 apps in March 2010 to 3.6 million apps
in March 2018 (Statista, 2018b).

Despite the huge potential in the mobile app market space, a growing challenge is the continuance
use of these apps, an issue that researchers have emphasized as a pressing concern that needs to be
understood and addressed (Ding, 2018; Kim & Baek, 2018). This follows from the growing evidence
that about a quarter of users tend to discontinue the use of mobile apps after the first use, while about
63% use an app less than ten times (O’Connell, 2017). Also, existing statistics estimate that about
77% of daily active users discontinue using a mobile app just three days after adoption and this churn
rate increases to about 90% by the end of the first month (Bonnie, 2017). In fact, the wide variety of
available mobile apps for similar tasks has provided smartphone users with the opportunity to easily
switch from one app to another after just a single use (O’Connell, 2017). The mobile app market
grows daily and creates a hyper-competitive environment (Kim & Baek, 2018) meanwhile only a few
apps are used regularly (Furner, Racherla, & Babb, 2016).
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With so many apps competing for user attention, it is not surprising that users are increasingly
impatient to continue holding on to apps that do not meet their expectations (Ding, 2018). Hsu and Lin
(2016) emphasize that before downloading an app, users form expectations regarding the performance
of the app and thus their initial use of the app serves as the benchmark to compare their expectations
to the actual performance of the app which then determines whether or not they decide to continue
using the app. This view is in line with the expectation-confirmation model (ECM) which postulates
that confirmation of expectations is a strong determinant of continuance intentions in the context of
information systems (IS) (Bhattacherjee, 2001). In fact, many studies (e.g. Chen, Yen, & Peng, 2018;
Jia, Guo, & Narnes, 2017; Joo, Park, & Shin, 2017; Kim, 2010; Lin, Featherman, & Sarker, 2017;
Oghuma, Libaque-Saenz, Wong, & Chang, 2016; Steelman & Soror, 2017; Thong, Hong, & Tam,
2006) on IS continuance over the years including those focusing on mobile apps (e.g. Hu & Zhang,
2016; Tam, Santos & Oliveira, 2018) have used the ECM as the theoretical base for understanding
continuance intentions.

While these prior studies using the ECM have provided new insights by extending the model and
showing its applicability in numerous contexts, only few of these studies (Baker-Eveleth & Stone,
2015; Oghuma et al., 2016; Roca, Chiu, & Martinez, 2006; Veeramootoo, Nunkoo, & Dwivedi,
2018) have paid attention to factors or constructs experienced by users during their interaction with
a product which shapes their confirmations of expectations regarding the product. This is particularly
important as the ECM upholds the notion that confirmation is a central construct that influences
perceived usefulness and satisfaction which in turn, determines continuance intentions. As such,
since little attention has been paid to ex-post factors that influence the confirmations dimension,
service providers might have little understanding of what to do when user’s expectations are not met
following their actual interactions with their systems. One of such aspects that have been pronounced
by some researchers is system quality (Baker-Eveleth & Stone, 2015; Roca, Chiu, & Martinez, 2006).
Existing evidence suggests that system quality influences users confirmations regarding a given IS
system (Roca et al., 2006). This view is grounded in expectation confirmation theory (ECT). It is
important to note here that Bhattacherjee (2001) developed the ECM from the ECT. According to the
ECT, product performance during interaction has a direct effect on user confirmation of expectations
regarding the product (Bhattacherjee, 2001; Oliver, 1990). In the context of information systems,
researchers (Cheng, 2014; Koo, Wati, Park, & Lim, 2011; Roca et al., 2006; Sharma & Sharma,
2019) have increasingly expressed system quality as one of the vital aspects of system performance.
Additionally, system quality attributes are considered as relevant positive signals that could shape
user confirmations regarding a given system (Pee, Jiang & Klein, 2018). As such, prior studies have
increasingly called for a need to extend the ECM with system quality attributes (Cheng, 2014; Koo
et al., 2011; Pee et al., 2018; Roca et al., 2006), especially as system quality not only confirms user
expectations but also enhances their satisfaction with the system.

However, system quality is quite broad and can include aspects like usability, availability,
reliability, adaptability, simplicity and response time (Bryson, 2017; DeLone & McLean, 2003). As
such, it is vital to examine specific system quality dimensions for various IS systems (e.g. Baker-
Eveleth & Stone, 2015). In the context of mobile apps, simplicity is considered as one of the key
aspects of system quality (Fischer, 2016; Yokus & Yelken, 2017), yet it has been highly overlooked
in research on the continuance use of mobile apps. At the time of this study, there is no apparent
evidence of any study that has extended the ECM with simplicity or explicitly examined its role in
IS continuance use. There are increasing calls for mobile app developers to design for simplicity
(Barker, 2017; Fischer, 2016; Shaoolian, 2017; Yokus & Yelken, 2017). Nevertheless, there is still
a dearth of research to support the importance of simplicity especially in addressing the poor level
of user retention with respect to mobile apps. While designing for simplicity is considered as a best
practice for mobile developers following the “KISS” principle (Banga & Weinhold, 2014), several
industry reports suggest that lack of simplicity is among the common mistakes that mobile app
developers still make (Chapman, 2017; Mcconville, 2017). But, without empirical evidence, it is
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difficult to conclude that the lack of simplicity could be responsible for the high mobile app churn
rates. This follows from the paradox of simplicity which suggests that even though simplicity has
several benefits, users often tend to prefer complex systems (Eytam, Tractinsky, & Lowengart, 2017).
As such, although simplicity is a valuable system quality dimension, it is not clear following from
the paradox of simplicity whether it actually enhances or reduces the continuance use of mobile
apps. Thus, the present study intends to evaluate whether simplicity as a quality attribute can play a
significant role in confirming mobile user’s expectations and the subsequent appraisal of the usefulness
and satisfaction with mobile apps. In answering this question, the present study will address this gap
by examining the role of simplicity in the continuance use of mobile apps as the ECM posits that
confirmation of expectations, satisfaction and usefulness are instrumental in the continuance use of
information systems. Moreover, incorporating simplicity with the ECM is not only useful because
of its potential as a quality dimension that needs to meet user expectations, but also because of its
central role in user satisfaction (Choi & Lee, 2012) and its potential to influence perceived usefulness
(Banga & Weinhold, 2014), all of which are central components of the ECM.

The rest of the paper is structured as follow. The second section presents a background of the study
by reviewing the ECM and the concept of simplicity which are the two theoretical underpinnings that
are combined to develop the proposed model. Afterward, the theory and development of hypotheses
are presented in the third section. The fourth section presents the methodology, while the fifth section
presents the data analysis which comprises the measurement and structural models. The sixth section
focuses on the discussions of the findings, while the last section presents the concluding thoughts.

BACKGROUND

Expectation Confirmation Model (ECM)

The ECM was developed from the Expectation-confirmation theory (ECT) by Oliver (1980), which is
a widely validated cognitive theory in the context of consumer behavior that is mostly used to explain
the repurchase intentions and the continuous use of a given service by consumers. The fundamental
assumption of the ECT is the view that an individual’s desire to continuously engage in a given behavior
is often a consequence of the satisfaction that he/she experienced during any prior engagement in the
behavior as well as the extent to which their beliefs regarding the behavior were confirmed. The ECT
presents a logical sequence that attempts to explain a path that consumers take to form a repurchase
intention or the intention to continue using a given service. The ECT sequences commence prior to
the initial purchase or adoption of a product/service offering whereby the consumers form an initial
expectation about the offering. At a subsequent stage when consumers have the chance to consume the
product/service offering, they also form perceptions regarding the actual performance of the system
and then use these perceptions as a benchmark to compare the actual performance of the offering with
the initial expectations (Halilovic & Cicic, 2013). This comparison forms the basis for determining
their level of satisfaction with the offering as consumers only become satisfied when the perceived
performance meets or surpasses their expectations (Oliver, 1980). Thereafter, satisfied consumers
develop a repurchase intention or the desire to continue using a given service while dissatisfied ones
discontinue any further consumption of the offering (Oghuma et al., 2016; Thong et al., 2006).
The ECT was used by Bhattacherjee (2001) as the theoretical foundation to develop the ECM
in order to provide an understanding of the continuance use of information systems. He likened the
continuance use of information systems to the consumer’s repurchase intention in the ECT which
could be influenced by the level of satisfaction experienced by a user when using the system. Like
the ECT, he argued that the continual use of information systems also followed a logical sequence
starting with the initial acceptance of the system, then experiencing the system and lastly making
ex-post decisions regarding the system (Bhattacherjee, 2001; Chen et al., 2018 Oghuma et al., 2016).
The ECM (Figure 1) postulates that a user’s continuance intentions regarding a given system are a
direct consequence of the satisfaction experienced when using the system as well as the perceptions
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of any possible benefits that the user might gain from continuing to use the system. Moreover, these
perceived benefits and level of satisfaction are influenced by the user’s confirmation of their pre-use
expectations about the system.

Simplicity

Simplicity is a leading principle in user interface design that has been advocated by researchers for
several decades (Nielsen, 1999; Maeda, 2006). As such, human-computer interaction experts have often
emphasized the need to develop simple interfaces as they are often easy to use, which is an important
usability concept (Colborne, 2010). Most often, when systems are not optimally developed from a
simplicity viewpoint, the complex design might seem initially attractive but ultimately the complexity
decreases user satisfaction (Thompson, Hamilton, & Rust, 2005). Also, simplicity can be vital in
signaling the quality of a product and thus play a vital role in the adoption and continuance use of a
system (Miyamoto, 2013). Simplicity is a multifaceted concept that comprises several dimensions.
In the present study, simplicity will be viewed in terms of simplicity in visual aesthetics, reduction,
and dynamic complexity.

Visual aesthetics refers to the level of attractiveness or beauty of a given interface (Moshagen &
Thielsch, 2010). Attractiveness is often a subjective issue (Eytam et al., 2017), however, the general
goal when developing an interface is to ensure that the majority of the users can consider it attractive
enough to use (Choi & Lee, 2012). The visual appearance of a system plays a vital role in influencing
the positive perceptions that a user has about the system. For example, many users generally perceive
attractive interfaces to have good usability (Lavie & Tractinsky, 2004; Lazard et al., 2016). Likewise,
users often tend to complete tasks more successfully on attractive systems which in turn, enhance
their level of satisfaction with the system (Cyr et al., 2008; Moshagen & Thielsch, 2010).

Reduction encompasses the aspects of interface design which ensures that only essential steps
are needed to complete a given task on the system (Maeda, 2006). Interfaces that are not optimally
designed from a reduction perspective often tend to have intricate and unnecessary steps that a user
needs to follow in order to complete a task on the system (Choi & Lee, 2012; Lee, Moon, Kim, & Yi,
2015). Consequently, such systems are likely to frustrate users when they encounter difficulties and
subsequently diminish their satisfaction with the system. Consequently, designers are encouraged to
incorporate reduction principles into their designs, especially as reduction can be applied in many
parts of the interface including structural, navigational, and functional aspects (Lee et al., 2015).

Lastly, dynamic complexity refers to the ambiguity experienced by users when interacting with an
interface (Choi & Lee, 2012). An ambiguous interface basically has different possible interpretations

Figure 1. ECM model
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of the same information cues. As such, an interface that lacks clarity in its cause-effect chain is
considered to be dynamically complex. It is important to design interfaces that are not dynamically
complex as a means to enhance the overall usability of the system as user expectations are likely to
be met due to the clarity of the cause-effect chain. Eliminating user interface ambiguity is likely to
enhance ease of use and user satisfaction (Thimbleby, 1982).

THEORY AND DEVELOPMENT OF HYPOTHESES

ECM Relationships

The ECM hypothesizes five relationships that have been widely tested and validated. These
relationships are as follows: Confirmation of expectations has a positive influence on user satisfaction
(1) and perceived usefulness (2). Perceived usefulness has a direct influence on continuance intentions
(3) as well as an indirect influence through its direct influence on user satisfaction (4). Lastly, user
satisfaction has a direct positive influence on continuance intentions (5). Several researchers over
the years who have either adopted or modified the ECM have confirmed these hypotheses in various
contexts. The definition of the four constructs in the ECM is presented in Table 1.

Table 1. Definitions of ECM constructs

Construct Definition Sources

Confirmation The extent to which a user’s actual experience with a system Oghuma et al. (2016)
confirms their initial expectations.

Perceived The extent to which users believe that they will benefit from Chen et al. (2018)

usefulness using a given information system.

Satisfaction The extent to which users are satisfied after comparing their Bhattacherjee (2001); Oliver
actual experience with a system to their initial expectations. (1980)

Continuance A user’s intention to continue using a given system in the future. | Chen et al. (2018); Oghuma

intentions et al. (2016)

When expectations are confirmed, users tend to increase their perceptions regarding the perceived
usefulness of the system. This view has been supported by several studies that applied the ECM across
various contexts (Jia et al., 2017; Joo et al., 2017; Kim, 2010; Oghuma et al., 2016; Steelman & Soror,
2017; Thong et al., 2006). Likewise, users tend to have an increased level of satisfaction with a given
technology when their experience of the technology meets or surpasses their expectations, and this
has been empirically supported across different context of information systems (Chen et al., 2018;
Jia et al., 2017; Joo et al., 2017; Kim, 2010; Oghuma et al., 2016; Steelman & Soror, 2017; Thong
et al., 2006). Moreover, Bhattacherjee (2001) expected that the important role played by perceived
usefulness in pre-adoption as captured in the technology adoption model (TAM) was likely to continue
to continuance intentions following the user’s perceptions regarding the ex-post usefulness of the
technology. Likewise, user satisfaction with a given technology is generally higher for individuals
who perceive the usefulness of the technology to be high. These views have been widely supported
as several studies have shown that perceived usefulness has a direct positive influence on continuance
intentions (Jia et al., 2017; Joo et al., 2017; Kim, 2010; Oghuma et al., 2016; Steelman & Soror, 2017,
Thong et al., 2006) and user satisfaction (Jia et al., 2017; Joo et al., 2017; Lin et al., 2017; Oghuma
et al., 2016; Thong et al., 2006). Lastly, satisfaction is widely recognized as a vital determinant of
post-adoption behavior (Bhattacherjee, 2001; Thong et al., 2006). Users who are dissatisfied with
a given technology are likely to dump it and look for an alternative, thus leaving only the satisfied
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users to continue using the technology (Halilovic & Cicic, 2013; Oghuma et al., 2016). The positive
influence of satisfaction on continuance intentions have been widely validated in several contexts
(Chen et al., 2018; Jia et al., 2017; Joo et al., 2017; Kim, 2010; Lin et al., 2017; Oghuma et al., 2016;
Steelman & Soror, 2017; Thong et al., 2006). Following from the above discussion, it is expected
that all the relationships hypothesized by the ECM will hold true in the present study.

Extending the ECM with Simplicity

The present study conceptualizes simplicity as a second-order formative factor following from prior
studies (Choi & Lee, 2012; Lee et al., 2015). This is because each of the first-order sub-constructs of
simplicity measures a specific attribute of simplicity while at the same time being part of the overall
perception of simplicity. Therefore, a change in each first-order sub-construct will cause a change in
the overall perception of simplicity; however, changes in one of the sub-constructs do not necessarily
result in changes in other sub-constructs. In this study, the first-order sub-constructs of simplicity
were limited to three dimensions (i.e. visual aesthetics, reduction, and dynamic complexity). The
choice of these three sub-constructs was motivated by the context of the study. As earlier indicated,
many users abandon mobile apps after a single use. As such, this study focused on user’s appraisal of
simplicity during the first interaction with a mobile app. Thus, it was imperative to select simplicity
facets that can be adequately evaluated after the first interaction with an app. After an evaluation of
the simplicity facets discussed in prior studies (Choi & Lee, 2012; Lee et al., 2015) visual aesthetics,
reduction and dynamic complexity were selected for the present study as these were believed to be
factors relevant in the context of mobile apps, and that users could successfully evaluate them during
their first interaction. Moreover, these three facets were also representative of all the three broad
domains of simplicity proposed by Choi and Lee (2012) namely: simplicity in information design
(i.e. reduction), simplicity in task complexity (i.e. dynamic complexity) and simplicity in visual
aesthetics (visual aesthetics).

Simplicity can play a vital role in understanding continuance intentions as an integral part of
the ECM. There are three reasons that make simplicity an important component to integrate into the
ECM. Firstly, simplicity can be instrumental in providing insights as to why the user’s expectations
after using an information system are confirmed or not. Prior studies have shown that users are
likely to have positive confirmations of a system when their expectations regarding the quality of the
system are met (Roca et al., 2006). Since simplicity is a key quality attribute and at the same time a
foundation for creating other aspects of system quality (Bryson, 2017), simple products would likely
influence positive confirmations. For example, one expectation that users often have when using a
system is the expectation of good usability as users generally expect systems to easy to use. This view
was supported by Baker-Eveleth and Stone (2015) who showed that usability had a direct positive
influence on user confirmation of expectations when using an e-book. It is widely acknowledged
that the visual aesthetic facet of simplicity significantly enhances perceptions of systems usability
(Kinnett, 2017; Pavlas, Lum & Salas, 2010). This follows from the aesthetic-usability effect which
suggests that users tend to perceive aesthetic products as more usable. Likewise, products that are
optimally designed from a reduction and dynamic complexity perspective are easy to use (Choi &
Lee, 2012). As such, these facets of simplicity can play a vital role here as good usability is often a
direct outcome of design simplicity, since simplicity (i.e. visual aesthetics, reduction, and dynamic
complexity) results in user interfaces that are less cluttered, easy to use and easy to understand and
learn how to interact with (Lee et al., 2015). Hence, the present study hypothesizes that:

H1: Simplicity will have a significant positive influence on confirmation of expectations

Secondly, simplicity has the potential to influence the ex-post perceived usefulness of a given
technology. This can be achieved in several ways. For example, simplicity is the foundation for ease of
use (Lee et al., 2015; Lazard et al., 2016), which is a key determinant of perceived usefulness. In line
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with the aesthetic-usability effect, Lazard et al. (2016) showed that a positive appraisal of aesthetic
simplicity enhanced the perception of a system’s ease of use which in turn positively influenced the
perceived usefulness of the system. Likewise, since the reduction and dynamic complexity dimensions
of simplicity also help to improve user perception of ease of use (Choi & Lee, 2012; Lee, 2014), they
are also likely to contribute to perceived usefulness given the positive link between ease of use and
perceived usefulness (Lazard et al., 2016; Yoon, 2018). Banga and Weinhold (2014) argue that simple
system designs (i.e. systems designed optimally from a reduction perspective) will always be seen as
more useful to users. Additionally, a system that is optimally designed from a simplicity standpoint
often tends to be perceived as having a good user-interface design quality (Choi & Lee, 2012) which
is another determinant of perceived usefulness (Garcia, 2012). This suggests that design simplicity
might be instrumental in shaping users perceptions of the usefulness of the system as these users will
generally see the system as easy to use and of good quality. For example, Lazard et al. (2016) showed
a significant positive correlation between aesthetic simplicity and perceived usefulness. Hence the
following hypothesis:

H2: Simplicity will have a significant positive influence on perceived usefulness

Thirdly, simplicity plays a vital role in enhancing the satisfaction associated with using a given
technology (Choi & Lee, 2012). Interaction with complex user interfaces is often associated with
an unwarranted mental load that may tend to induce extra cognitive strain on the user which might
subsequently diminish the level of satisfaction derived from the interaction (Thompson, Hamilton &
Rust 2005). So, by adopting the reduction principle in system design, user satisfaction can be improved
since reduction reduces mental workload by allowing users to complete a task with few steps. Besides,
researchers over the years have shown that complex products tend to cause feature fatigue, which is
a key concern as feature-laden products have been known to frustrate users at the expense of user
satisfaction (Goodman and Irmak, 2013; Thompson et al., 2005). In fact, users of a given technology
are likely to experience greater satisfaction when their appraisal of the user interface is positive, and
this is often experienced with simplified interface designs which are known for providing a satisfying
user experience (Wolfinbarger & Gilly, 2001). The visual aesthetic facet of simplicity especially plays
an important role in this aspect as it generally always results in a positive appraisal of a system (Cyr
et al., 2008). Similarly, systems that are designed properly from a dynamic complexity viewpoint
provide predictability in the actions and expected outcomes from user interactions (Choi & Lee,
2012). This can play a vital role in enhancing user satisfaction as predictability has been known to
positively influence user satisfaction (Gajos et al., 2008). Moreover, existing evidence shows that
reduction, visual aesthetics, and dynamic complexity are positively correlated with user satisfaction
(Choi & Lee, 2012; Lee et al., 2015). Furthermore, Choi and Lee (2012) showed that simplicity as a
second-order formative construct (including these three facets) had a significant positive influence
on user satisfaction. Hence the following hypotheses are proposed:

H3: Simplicity will have a significant positive influence on satisfaction

In Summary, the present study extended the ECM with simplicity in order to provide a deeper
understanding of continuance intentions (Figure 2). In addition to the five ECM hypotheses, three
hypotheses were added which focused on the role played by simplicity in influencing confirmation,
perceived usefulness, and satisfaction. Another construct titled continuance use has also been added
to the model as a means to capture user behavior a month’s post the study to determine if they acted
on their intentions. Generally, most studies based on the ECM focus only on continuance intentions
(e.g. Jiaet al., 2017; Kim, 2010; Oghuma et al., 2016; Steelman & Soror, 2017; Thong et al., 2006)
since intentions are considered as good predictor of actual behavior (Bhattacherjee, 2001). However,
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with mobile apps, it would be good to examine post use behavior as users sometimes discontinue use
of mobile apps only after a single use or within three days from adoption as earlier discussed. Hence
the following hypothesis is proposed:

H4: Continuance intentions will have a significant positive influence on continuance use

The proposed model is presented in Figure 2. Simplicity is conceptualized as a second-order
formative factor composed of three sub-constructs (i.e. aesthetic simplicity, dynamic complexity, and
reduction). The hypothesized associations are indicated by H1 to H4. The positive sign (+) indicates
the expected relationship that has been widely validated in the ECM.

Figure 2. Proposed model
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METHODOLOGY

The present study adopted a single-group post-test only design to evaluate the proposed model. With
this design, a single-group of participants is allowed to interact with a given product/system and then
report on their post-use experiences (Jackson, 2012). This design was adopted in the present study
because all the participants interacted with the selected mobile app for the first time. Growing evidence
suggests that many mobile app users make continuance decisions after a single use of the mobile app
and some immediately decide to uninstall mobile apps after a single use (Bonnie, 2017; O’Connell,
2017). As such, the first post-use experiences of the users can be instrumental in determining whether
or not they intend to continue using the app. Since the selected sample of the study was students, the
study used a student time management app as the selected mobile app as students are the target users
of the app. Seeing as all the participants were using the mobile app for the first time, it was important
to carefully select participants who are firstly interested in adopting the app and who have not used it
before. As such the selection of participants followed four steps as follows: (1) an invitation was made
to potential participants. The invitation was accompanied by an information sheet that explained the
purpose of the study and the requirements from the participant; (2) A total of 108 students responded
to the invitation; (3) All the students who responded to the invitation were shown information about
the app as presented in the app store for them to decide if it’s an app they will adopt by downloading
to test and use; (4) From these 108 students, 3 were excluded from the study because they were
already using the app and so their first time experience could not be evaluated. Five others were also
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excluded because their initial decision after viewing the app was not to download and try it. As such,
their continuance intentions could not be evaluated given that their initial decision was not to use the
app. The remaining 100 students made the decision to download and use the app after evaluating the
information about the app presented on the app store and thus were selected for the study since their
continuance intentions regarding app could be evaluated.

This sample size of 100 students was deemed sufficient for the present study after the following
considerations. Firstly, taking simplicity as a second-order formative factor that comprises of three
sub-constructs (i.e. aesthetic simplicity, reduction, and dynamic complexity) an evaluation of the
model based on Daniel Soper’s A-priori sample size calculator for structural equation models suggest
that the recommended minimum sample size is 92. Secondly, power analysis using the G*Power free
software recommended by Hair et al (2017) for structural equation modeling suggested a minimum
sample size of 89. Lastly, since the study used partial least square (PLS) structural equation modeling
(SEM) which is known for providing accurate results even for small samples sizes, the sample of 100
was also sufficient when applying the “10-times rule” that is popularly used as a guide for selecting
a sample size for PLS-SEM analysis (Hair et al., 2017).

Each of the students was given 15 minutes to interact with the app following a set of the guided
tasks which were carefully designed by the researcher to ensure that all key functions of the app were
evaluated. After the evaluation, the participants were then provided with a post-test questionnaire to
evaluate their experiences based on the simplicity of the design and the ECM constructs. The measures
for simplicity were adapted from Choi and Lee (2012), while those for the ECM constructs were
adapted from prior studies (Bhattacherjee, 2001; Jia et al., 2017; Joo et al., 2017; Oghuma et al., 2016;
Steelman & Soror, 2017; Thong et al., 2006). One month after the evaluations, the participants were
contacted to see those that had continued to use the app. This timeframe was selected as churn rates
for mobile apps often reach 90% within the first month (Bonnie, 2017). This provided the measure
for the continued used construct which as captured as a dummy variable with “1” representing those
who continued using the app and “0” otherwise.

The respondents were 56% male and 44% female. Also, the majority of the respondents were
below the age of 25 years (86%). All the participants owned a smartphone and many of them (89%)
had used smartphones for more than a year. Android was the dominant smartphone operating system
as 97% of the participants used android phones. After the one month post-test period, it was seen that
21% of the participants had continued to use the mobile app.

DATA ANALYSIS

PLS-SEM was conducted in this study following a two-stage analysis process which included the
measurement model and the structural model. The SmartPLS software version 3.0 was used for the
data analysis.

Measurement Model

The measurement, model was used to assess the reliability and validity of the constructs. Cronbach’s
alpha and composite reliability were used to assess the internal consistency reliability. Cronbach alpha
values ranged from 0.752 to 0.951 while the composite reliability values ranged from 0.890 to 0.976.
All these values are above the commonly used threshold of 0.7 thus confirming the internal consistency
reliability of the constructs (Hair, Hult, Ringle & Sarstedt, 2017). The average variance extracted (AVE)
was used to assess the convergent validity of the constructs following the recommended threshold
of 0.5. All the observed AVE values were far above 0.5 with the lowest AVE value being 0.772. As
such, the constructs are considered to demonstrate an acceptable level of convergent validity (Table 2).

Discriminant validity was assessed using the Heterotrait-Monotrait Ratio (HTMT) following the
arguments that the commonly used Fornell-Larcker criterion and cross-loadings might not reliably
detect discriminant validity issues (Hair et al., 2017). Hair et al. (2018) suggest using 0.85 as the
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Table 2. Reliability and convergent validity

Construct Cronbach’s alpha Composite Average variance

reliability extracted (AVE)
Aesthetic Simplicity (AS) 0.877 0.924 0.803
Confirmation (CE) 0.867 0.918 0.790
Continuance intentions (CI) 0.951 0.976 0.953
Dynamic Complexity (DC) 0.752 0.890 0.801
Perceived usefulness (PU) 0.902 0.939 0.837
Reduction (RE) 0.850 0.910 0.772
Satisfaction (SA) 0.935 0.954 0.838

Continuance use (CU) is not included in the table because it was measured as a dummy variable

threshold for measuring discriminant validity, whereby HTMT values below 0.85 will be considered as
demonstrating acceptable levels of discriminant validity. From Table 3, it is observed that the HTMT
values ranged from 0.149 to 0.779, thus suggesting that there are no issues of discriminant validity.

Structural Model

Figure 3 summarizes the results of the structural equation model obtained using the SmartPLS
software. The hypothesized associations were evaluated using bootstrapping with 5000 subsamples.
In the model, simplicity explained 41.2% variance in confirmation of expectations while simplicity
and confirmation of expectations explained 52.5% variance in perceived usefulness. The model
also explained 67.4% variance in satisfaction, 57.8% variance in continuance intentions and 34.6%
variance in continuance use.

The conceptualization of simplicity as a second-order construct as proposed in prior studies (Choi
& Lee, 2012; Lee et al., 2015) was also validated in the present study as the sub-dimensions of aesthetic
simplicity (f = 0.454, p < 0.01) reduction (f = 0.467, p < 0.01) and dynamic complexity ( = 0.327,
p <0.01) were all positive and significantly associated with the higher-order construct (i.e. simplicity).
With regards to relationships proposed by the ECM, it is observed that all the ECM relationships were
supported. Confirmation had a significant positive influence on perceived usefulness (f = 0.237,
p < 0.01) and satisfaction (fp = 0.287, p < 0.01). Likewise, perceived usefulness had a significant
positive influence on satisfaction (f = 0.204, p < 0.01) and continuance intention (f = 0.481, p <
0.01), while the positive influence of satisfaction on continuance intentions was also significant (f =
0.339, p < 0.01). With regards to simplicity, it is observed that simplicity has a significant positive

Table 3. Discriminant validity with HTMT

AS CE CI CU DC PU RE
CE 0.598
CI 0.547 0.650
CU 0.217 0.323 0.603
DC 0.530 0.599 0.690 0.333
PU 0.589 0.659 0.779 0.413 0.778
RE 0.490 0.528 0.460 0.149 0.544 0.563
SA 0.538 0.758 0.714 0.359 0.724 0.768 0.697
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Figure 3. Structural model
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influence on confirmation of expectations (f = 0.642, p < 0.01), perceived usefulness (p = 0.551,
p < 0.01) and satisfaction (p = 0.365, p < 0.01). The structural model showed support for all the
hypothesized associations (Table 4). Above and beyond the hypothesized associations, it was also
observed that the total indirect effect on simplicity on continuance intentions (f = 0.591, p < 0.01)
and continuance use (p = 0.347, p < 0.01) was positive and significant at 1%.

DISCUSSIONS

The present study extended the ECM with simplicity and found support for both the ECM and
its extended version. The ECM has been widely supported by prior studies even though not all
hypothesized associations of the ECM are always valid in all contexts (Chen et al., 2018; Kim, 2010).
Nevertheless, in the present study, all the ECM relationships were supported which is in line with
several prior studies that have also supported all the associations of the ECM (Jia et al., 2017; Joo et
al., 2017; Lin et al., 2017; Oghuma et al., 2016; Steelman & Soror, 2017; Tam et al., 2018; Thong
et al., 2006). Additionally, it was observed that simplicity had a positive and significant influence
on confirmation of expectations (H1), perceived usefulness (H2) and satisfaction (H3). The findings
support the evidence from prior studies that have established a significant positive influence of
simplicity on satisfaction (Choi & Lee, 2012).

Table 4. Outcomes of hypotheses

Hypothesis Constructs’ Standardized Critical ratio Significance (p) Hypothesis
Relationship path coefficient Supported (Yes
/ No)
H1 SIM - CE 0.642%%* 10.231 p =0.000 Yes
H2 SIM — PU 0.551%** 5.571 p = 0.000 Yes
H3 SIM — SA 0.356%* 4.136 p =0.000 Yes
H4 CI - CU 0.588%* 12.263 p = 0.000 Yes

Note: **p <0.01; *p < 0.05
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Implications of the Study

The present study makes a valuable contribution to both research and practice. For researchers, the
study makes a theoretical contribution to the ongoing research on the continuance use of information
systems. The ECM has been widely validated by many researchers to be a valuable model for studying
continuance use of information system with several prior studies demonstrating the need for extending
the model in different context of use (Jia et al., 2017; Oghuma et al., 2016; Steelman & Soror, 2017;
Tam et al., 2018; Thong et al., 2006). Confirmation of expectations is a vital component of the ECM
as it directly influences post use behaviors (Bhattacherjee, 2001; Chen et al., 2018 Oghuma et al.,
2016) that in turn determine whether or not a user will continue using a given information system.
For systems like mobile apps, disconfirmation might require the developers of the system to go back
to the drawing board and redesign such systems. However, prior research had paid little attention to
ex-post factors that could influence the user’s confirmation of their expectations. The present study
addressed this issue by showing that simplicity plays a significant role in influencing the user’s
confirmation of expectations with respect to mobile apps (accounting for 41.2%). This provides room
for future studies to extend the present model with other ex-post factors that can further explain user
confirmation of expectations. Additionally, simplicity also proved to be a valuable addition to the ECM
as it also had a significant direct influence on perceived usefulness and satisfaction with an overall
significant indirect influence on continuance intentions and use. In fact, the influence of simplicity
on perceived usefulness and satisfaction was stronger than that of the original associations proposed
in the ECM. Moreover, the extension of the ECM with simplicity accounted for 52.5% variance in
perceived usefulness and 67.4% variance in satisfaction which is greater than what several other
prior extensions of the ECM have achieved for perceived usefulness (e.g. Jai et al., 2017; Kim, 2010;
Lin et al., 2017; Steelman & Soror, 2017; Thong et al., 2006) and satisfaction (e.g. Jai et al., 2017;
Kim, 2010; Lin et al., 2017; Oghuma et al., 2016; Steelman & Soror, 2017). As such, simplicity can
be seen to be a valuable construct for extending the ECM thus adding to the growing literature of
continuance use of information systems.

For practitioners, the present study provides a concrete factor (i.e. simplicity) that mobile app
providers and designers can manipulate to enhance the continuous use of their applications by users.
The ECM has widely shown the need to develop systems that are likely to have positive confirmations
and also find ways to enhance the perceived usefulness and satisfaction of the systems as these together
significantly affects an individual’s continuance intentions with an information system. The present
study showed that simplicity, a design attribute that can be manipulated by developers and designers
plays a vital role in enhancing the probability of positive confirmations as well as the user’s perceptions
of usefulness and satisfaction of a mobile app. These findings further reinforce the existing calls
for mobile app developers and designers to design for simplicity (Banga & Weinhold, 2014; Yokus
& Yelken, 2017). Practitioners are therefore called upon to follow the “simplicity principle” when
designing mobile apps as this will not only signal product value as suggested by Miyamoto (2013)
but also play a momentous role in determining the overall decision of a user to continue using the
app, possibly amidst the existing alternatives. Additionally, since evidence suggests that users often
tend to uninstall some mobile apps only after a single use, it would be important for providers of apps
with noticeable user uninstallations to conduct a user evaluation of the simplicity of their apps and
address any identified issues. Likewise, mobile app developers should encourage users to comment
on the simplicity of their app so that the necessary steps can be taken to enhance the simplicity of
their designs. Similar information can also be obtained from the user comments in the app store and
providers of mobile apps should endeavor to quickly address any concerns about the app’s Simplicity.

Limitations and Avenues for Future Studies

The limitations of the study are twofold. First, the study focused only on one mobile app (i.e. a
student time management app). Even though the participants in the study were the representative
users of this mobile app, it is not certain if the results can be replicated for mobile apps from other
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categories. As such, in order to generalize the important role played by simplicity in the continuance
use of mobile apps, it would be imperative for future studies to test the hypothesized association in
this study with different types of mobile apps. Secondly, the present study only used three facets of
simplicity; however, simplicity has more than three facets used differently by different studies (Choi
& Lee, 2012; Lee et al, 2015). As such, future studies can test different facets of simplicity especially
taking into account the type of mobile app that is tested and how that particular facet of simplicity
can be important in the context.

Additionally, the present study showed the positive role of simplicity after the first interaction
with a mobile app. However, it is uncertain whether simplicity continues to play an important role
in the long run after the users are already familiar with all aspects of the mobile app. Future studies
can consider a longitudinal study whereby simplicity is measured at various timeframes in order to
ascertain the long term effect of simplicity on the continuance use of mobile apps. For example,
does the effect of simplicity on perceived usefulness, confirmation of expectations and satisfaction
diminish, increase or remain constant over time.

Additionally, while prior studies generally acknowledge simplicity as a second-order formative
factor (Choi & Lee, 2012; Lee et al., 2015), the lack of consensus on what simplicity entails is an avenue
that requires careful consideration in the literature in order to provide guidance for future empirical
studies on simplicity. For example, Choi and Lee (2012) conceptualized simplicity as comprising of
three broad themes namely (1) simplicity in information design, (2) simplicity in task complexity and
(3) simplicity in visual aesthetics. However, what Lee et al. (2015) regard as simplicity as a whole is
what according to Choi and Lee (2012) refers only to one dimension of simplicity (i.e. simplicity in
information design) even though both studies develop their simplicity concept from Maeda’s (2006)
book on simplicity. These authors acknowledge that there are limited empirical studies validating
the concept of simplicity and most practitioners provide varying subjective views of what constitutes
simplicity (Lee et al., 2015). Future studies need to consolidate information from these existing studies
and try to provide a clear direction for researchers on how to conceptualize and empirically apply the
concept of simplicity as there is growing empirical evidence that simplicity plays an important role
in the use of information systems. Lastly, besides trying to provide a universal conceptualization of
simplicity, it is also important for the impact of different facets of simplicity to be applied to various
technologies especially as the paradox of simplicity suggests that benefits of simplicity can at times
be overlooked as some users often tend to prefer complex systems (Eytam et al., 2017).

CONCLUSION

This study contributes to the growing literature that extends the ECM to better understand the
continuance use of information systems with a specific focus on mobile apps. In addition to reiterating
the vital role of the ECM in continuance intentions, the study further showed that simplicity was a
valuable extension to the ECM as simplicity enhanced the likelihood of positive confirmations and
also positively influenced perceived usefulness and satisfaction. Overall the findings of the present
study provide new insights on the continuance use of mobile apps and show that developers and
designers of mobile apps could possibly manipulate a concrete factor like simplicity to enhance the
probability of continuance use of their mobile apps.
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