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Abstract: With the continual impact and deterioration of the pandemic disease of COVID-19 around the world, teaching
classes in person that was a key part of learning style now was unavailable to be utilised by universities’ lecturers and it
seemed that such situation would remain unavailable for some time to come. Fortunately, the good news is that there has
been a trend over the past decades that the increasing number of universities has established and moved partly to online
courses and most of the students have learned how information and communication technologies (ICTs) can help them study
effectively. Previous research on E-learning has proven that the challenges of studying online can be even more daunting for
both lecturers and students who have to suddenly change their learning patterns from the classrooms to the virtual ones.
This is mainly because the suddenness of this change makes it difficult for lecturers to fully prepare to lecture in the virtual
learning environment. In light of the above-mentioned facts, this research proposes a novel model and integrates flow theory
into the theory of technology acceptance model (TAM), based on stimulus—organism-response (S-O-R) theory, the SOR
model has been widely used in previous studies of online customer behaviour, and the model theory includes three
components: stimulus, organism, and response. Assuming that stimuli contained in the external environment cause people
to change, which in turn affects their behaviour. This research explores deeply what factors stimulate and affect learners
mobile learning (M-learning) continuance (individual responses). Consequently, our research model provides a new lens for
M-learning through the S-O-R theory and suggests that the TAM model affects students’ flow experiences and satisfaction,
which in turn, influences engagement and M-learning continuance.

Keywords: Mobile Learning (M-learning), Flow Theory, Technology Acceptance Model (TAM), Stimulus—Organism—Response
(S-O-R)

1. Introduction

With the ever-accelerating development of Information and Communication Technologies (ICTs), relevant
mobile applications' technologies have been gradually paid more attention to users for obtaining diversified
services, such as mobile payment, mobile learning, mobile banking, etc. (Rafique et al., 2018). Mobile learning
is regarded as a new way of education and has been widely used in various educational fields. Turning the
perspective to the users of mobile learning, as people's demands for learning have increased, and they anticipate
using mobile devices to learn at any spare time (such as commuting time) or any place (such as various public
transportation). Having considered the importance of continuous education and learning as mentioned above,
universities are trying their best to cultivate students in order to increase their competitive advantages (Sen and
Bhattacharya, 2001; Al-Shihi et al., 2018; Ali and Arshad, 2016). At present, given the growing importance of
mobile learning, educational institutes cannot ignore it and actively adopt it to maintain their competitive
advantage.

With the spread of the COVID-19 pandemic by the end of 2020, e-learning has been regarded as an alternative
education system which help students continue to learn in educational institutions (Roman and Plopeanu, 2021).
In response to the spread of epidemic diseases, users and education providers have realized that mobile learning
can not only acquire the knowledge they need, but also reduce the contact with the crowd. Therefore, the
importance of mobile learning development cannot be ignored. In Taiwan, the majority of universities have
shifted from offline courses to online ones. Yet, the results showed that students' participations in online courses
are even lower degree of participation than offline courses. This is mainly because mobile smart devices are
easier to make students lose their concentration in the classroom, which is a common problem faced by the
Taiwanese education community. We believe that the mobile smart device can be deemed to a double-edged
sword which can be used for reverse thinking and can also become a powerful tool for the development of
educational mobile learning.

Hence, this research attempts to propose an integrative model through the S-O-R theory which combines TAM
model with flow theory. The SOR model includes three components—stimulus, organism, and response. We
posit that the stimulation of the information platform (using the TAM model as the antecedents) causes changes
in users (including flow theory and user satisfaction) which in turn affects the user's behavioral responses
(engagement and continuity of mobile learning). Finally, this research aims to improve students' interest and
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continuity in mobile learning by proposing the S-O-R theoretical model. Hoping to help the education sector to
provide reference for professors to design courses and to solve the difficulties encountered by students in
learning.

2. Literature Review

2.1 TAM Model
The TAM (Davis et al., 1989) can explain users' behavior towards technology adoption(Chang et al., 2017). The
TAM (see Figure 1) proposes two independent variables, perceived usefulness and perceived ease of use (Davis
et al.,, 1989). These two variables affect the dependent variables: user attitudes toward technology, usage
behavior intention, and actual usage behavior. Among these variables, Perceived Usefulness (PU) and Perceived
Ease of Use (PEU) were considered to directly or indirectly explain the results (Marangunic¢ and Grani¢, 2015).
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Figure 1: Original Technology Acceptance Model (Davis, 1986).

The TAM model has been widely used to explain individuals’ technology acceptance behavior in many countries,
such as the United States, Saudi Arabia, South Korea, China, etc. (Rafique et al., 2018 ; Zha et al., 2015 ; Yoon,
2016). Yet, Legris et al. (2003) found that the results of studies using TAM are not completely consistent, and
more important factors have not been proposed and future studies may integrate TAM into a wider research
model. Vijayasarathy (2004) argues that TAM are more applicable to individuals’ decisions making involving
technology use choices (e.g. decisions made in the workplace) than situations involving voluntary user choices.
This study believes that although the original TAM can discuss the attitude, intention and behavior of
information technology users towards technology, it cannot fully demonstrate whether users (students) are
willing to continue to use the technology platform for learning and the degree of their participation in learning.
Therefore, the S-O-R model will be used in this study to supplement the shortcomings of TAM.

2.2 Stimulus-Organism-Response (S-O-R) model

Mehrabian and Russell (1974) proposed this model in the field of environmental psychology. The S-O-R model
consists of three factors: stimulus, organism and response (See Figure 2). This model can view the behavioral
consequences of the events. According to previous studies, stimulation is an external force that affects an
individual's psychological state (Jacoby, 2002; Peng and Kim, 2014; Young, 2016), and Eroglu et al. (2001) define
stimulation as an influence that stimulates an individual. This model conceptualizes behavior, point out that
stimulus can affect the physical and psychological levels of individuals in an environment composed of stimulus,
as well as affect consumers' cognitive and emotional processes, ultimately leading to behavioral responses
(Mehrabian and Russell, 1974).

Organism and response refer to the user's emotional and cognitive states, as well as the entire process of
intervening between stimuli and individual responses (Loureiro and Ribeiro, 2011). Xu et al. (2014) further stated
that stimulus and behavior are not directly causal, including affective and cognitive variables.

The S-O-R model has been extended many other domains such as consumer behavior (Laato et al., 2020), social
media brand engagement (Kamboj et al., 2018), and computer experience (Eroglu et al., 2003). This study will
use the SOR model (see Figure. 2) and regard the TAM model as the stimulus for users to use mobile learning,
and regard the users who use mobile learning as individuals, resulting in flow experience and satisfaction, which
in turn influences the response of users to stimulate learning (the use of mobile learning and continuous
learning).
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Figure 2: Theoretical framework of the study

Based on the above discussion, this research will delve into how TAM, flow experience, and satisfaction can lead
to users' use of mobile learning and learning persistence.

2.3 Flow Experience

The flow theory was first proposed by Csikszentmihalyi (1989), and it is mainly defined as the overall experience
of people when they are fully absorbed in action; it is composed of four factors, namely control, attention,
curiosity and intrinsic interest. The concept is that when people are in a state of flow, they become so engrossed
in the activity they are focusing on that they lose their sense of self, thinking they can manipulate their
environment. In subsequent related studies, it was further proposed that the three main characteristics of flow
are focused attention, full participation and the experience of inner pleasure (Csikszentmihalyi, 1975; Ghani and
Deshpande, 1994; Privette and Bundrick, 1987). Flow theory is considered to be widely used in various fields. In
their research, Hsu and Lu (2003) believe that the term "flow" describes the game user's full participation in
certain activities, in addition to online, there is no other important thing. Also, this experience of engagement,
focus and enjoyment does not only exist in online games. In another study, the researchers confirmed that
"flow" is a useful tool not only to understand the user's experience when browsing a website, but also to
motivate users to obtain better information interest can even influence positive attitudes and actions (Skadberg
and Kimmel, 2004).

2.4 Engagement

"Engagement" can be seen as a person's active participation in a task or an activity (Reeve et al., 2004). Student
engagement can be more often seen as a necessary prerequisite for student learning and engagement (Appleton
et al., 2008). While academic performance is often seen as an important outcome of student engagement
(Krause and Coates, 2008; Johnson and Sinatra, 2012), utility and achievement have also been shown to be
related to student engagement. The research definitions according to Fredrick et al. (2004) and Jimerson et al.
(2003), participation is divided into the following three types: (1.) Behavioural participation refers to the process
by which students participate in the course homework; (2.) Cognitive engagement is the student’s thinking and
understanding of the topic of the class (e.g. self-regulation or learning goals); and (3.) Emotion or affective
behavior is considered interest in learning, a positive attitude or a sense of belonging.

In this age of technological progress, mobile learning has become an emerging teaching model. Most research
on technology and student engagement has affirmed the utility of computers and information technology to
facilitate student engagement (Hu and Kuh, 2001; Nelson Laird and Kuh, 2005; Robinson and Hullinger, 2008).
Robinson and Hullinger (2008) found a correlation between taking online courses and improving students'
computer skills. Although most online courses do not require students to have a high level of computer skills to
complete the course, students should be familiar with basic information skills such as the use of software such
as email, participating in online chat, posting to discussion boards, word processing and forms...etc. When
implemented through an active, inquiry-based learning pedagogy, online learning can also stimulate students to
use higher-level skills such as problem solving, collaboration, and motivation (Duderstadt et al., 2002).

3. Research model & Proposition

3.1 Research model

In order to comprehensively understand factors that affect the mobile learning engagement and learning
continuity, this study propose a novel model through the S-O-R theory (see Figure 3) which further increases
emotional and cognitive variables (flow experience and satisfaction) as the critical variables. We hope the
proposed model can advise to the education community to shape a positive and enjoyable virtual learning
environment.
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Figure 3: Research model
3.2 Proposition

3.2.1 TAM model

TAM is mainly composed of perceived ease of use and perceived usefulness. The two factors have the following
meanings in this study :(1) Perceived ease of use means that mobile learning platforms can be easily operated
by students. (2) Perceived usefulness means that the use of mobile learning platform helps improve the learning
efficiency and quality of mobile learning students. According to Zhou (2013), flow experience can reflect the
balance between challenges and skills. Rettie (2001) pointed out that there is a positive relationship between
perceived ease of use and flow. Kiili (2005) also found that when the technology is easy to use, individuals may
more easily fall into the state of flow. Thus, perceived ease of use increases the likelihood that mobile learning
users will achieve a flow experience. According to Lin(2008) 's research on satisfaction and loyalty of virtual
communities, it is pointed out that perceived ease of use has a significant impact on users' satisfaction with using
websites. In this study, we hypothesise that there is a positive correlation between the perceived ease of use of
mobile learning platform and the satisfaction of using mobile learning platform. On the other side, by exploring
past studies, perceived usefulness has a significant impact on user satisfaction (Arbaugh 2000; Chiu et al. 2009).
Students' perception of the usefulness of mobile learning platforms may improve e-learning efficiency and
generate satisfaction. As mentioned above, this research concludes that:

Proposition 1. Perceiving the ease of use of the platform is positively related to flow experience of m-learning.

Proposition 2. Perceived ease-of-use of the platform is positively related to the satisfaction of using mobile
learning platforms.

Proposition 3. Perceived usefulness of the platform is positively related to satisfaction of using mobile

learning platforms.

3.2.2 Flow experience

When exploring the previous literature, we can found that the behavior of consumers in the virtual environment
has many positive consequences, including satisfaction and behavioral intention (Novak et al., 2000). Consumer
satisfaction is usually defined as the result of the realization, as opposed to the expected the actual experience
(Hernon and Whitman, 2001). In the context of e-commerce, Szymanski and Hise (2000) conceptually defined
satisfaction as the cumulative product of discrete experiences with service providers. In other words, media user
satisfaction is a function of a set of discrete experiences in the media environment. Customers' positive
emotional experiences (e.g. flow) affect their satisfaction with environmental features including virtual
environments (Kim and Ko, 2019). Therefore, the following Proposition 4 is proposed.

Next, flow is a mental state characterized by focused attention and enhanced enjoyment (Shernoff et al., 2003).
In flow experience, the individual ignores other thoughts and becomes absorbed in the activity. People believe
that flow states are intrinsically beneficial because they have complete control over their behavior without
distraction, and completely immersed in the process (Mollen and Wilson,2010). The term participation is similar
to flow experience, reflecting a state of complete concentration on a challenging activity, with no mental energy
to distract attention and all attention focused on the relevant stimulus (Hamari et al.,2016). Thus, the following
Proposition 5 is posited.
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Then, the relationship between attitude and behavior has been explored in different studies on flow experience.
In the study of MOOC (Massive open online courses), Zhao et al. (2020) confirmed that the higher the level of
flow experience, the higher the continuous intention, reveal the importance of flow experience in influencing
learners' behavior. Rodriguez-ardura and Meseguer-Artola (2016) proved that the cognitive state of flow of users
is an important part of the m-learning experience, and this is mediated by attitude, leading to users' continued
use. Hence, we propose Proposition 6.

Proposition 4. User’s flow experience is positively influences satisfaction of using mobile learning platforms.
Proposition 5. User’s flow experience is positively influences engagement with using mobile learning platforms.
Proposition 6. User’s flow experience is positively influences M-learning continuance.

3.2.3 Satisfaction

Yan et al. (2021) showed that, in the continuous use study of health applications, if a user is satisfied with a
health application, he/she is more likely to utilize it continually. According to Oliver's (1980) theory, satisfaction
is positively correlated with future intention, directly or indirectly through its influence on attitude. Thus, we
propose the following Proposition 7.

Proposition 7. Satisfaction is positively related to M-learning continuance.

3.2.4 Engagement

According to Expectation Value Theory (Eccles, 2005; Wigfield and Eccles, 2000), participation in a task is based
on expectations of success, interest, achievement value, utility value, and relative cost. Among them, interest
and relative cost may be closely related to whether people choose to participate or not (Eccles, 2005). Students
who felt that the feedback they gave when they asked questions and talked to lecturers could help them increase
their sense of engagement. This will increase their enjoyment in it and improve their desires to continue into
the future (Guo et al.,2016). Therefore, as mentioned above, we propose the following Proposition 8.

Proposition 8. Engagement has a significant effect on M-learning continuance.
4. Ongoing research

Having considered that the limitation posed by the quantitative approach which is expected to be used in this
research might be insufficient to permit a comprehensive understanding of all the complex and abstruse factors
affecting students’ M-learning continuous behaviour within Taiwanese universities, this research will then utilize
thematic analysis to analyse the qualitative data. Finally, the full article containing the entire work is expected
to be finished by July 2023.
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