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Abstract—With the deep integration of Internet technology into online edu-
cation in recent years, the online education model has gained increasing rec-
ognition, while there has also been a problem with students’ lack of interest in 
continuing their online education. Using the structural equation model as an ana-
lytical tool, this paper starts from three aspects, learning interaction, teacher sup-
port, and flow experience, and studies the influencing factors of online learning 
continuation willingness, and constructs a theoretical model of these factors to 
understand students’ continuation willingness to learn online and the mechanism 
of related influencing factors. The findings of the study demonstrate that the con-
tinuation willingness of online learning is affected by learning interaction and 
teacher support via the mediation effect of flow experience.

Keywords—learning interaction, flow experience, online learning, continuation 
willingness

1 Introduction

The online education sector has benefited greatly from the quick development and 
broad use of cutting-edge information technologies like cloud computing, big data, and 
blockchain. Online learning is the use of contemporary digital resources, supported by 
a variety of Internet learning techniques, where learners are motivated by learning to 
modify their cognitive behavior as well as complete the creative processing of knowl-
edge [1]. The new era of online learning space is a different learning environment that 
incorporates interaction, sharing and convenience, and reflects the openness, personal-
ization, precision and interconnectedness of education. Relevant institutions can effi-
ciently integrate distance online education resources through various mobile terminals 
like smartphones and tablet computers, enabling students to receive ubiquitous learning 
support across multiple platforms and interactions in a variety of environments any-
time, anywhere [2].
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It is a key means to realize learning anytime, anywhere, regardless of stage, venue, 
or time. It is also an important interface for personalized and scenario-based teaching 
from the perspective of information empowerment and data empowerment. However, 
the current online learning platform is also faced with certain development obstacles, 
such as the students’ failure to complete their studies, the lack of continuous enthusiasm 
for the course, the poor interaction during the course, and the lack of teaching support. 
Unexpected abandonment during use has become a common phenomenon. The par-
ticipation experience in the online learning space has a key influence on the students’ 
willingness to continue online learning. To improve the sustainability of their partici-
pation, it is necessary to deeply study the mechanism of teacher support and learning 
interaction, and it is expected to reveal the main driving process and driving force by 
mining factors. mechanism to further enrich and develop online education. This paper 
theoretically constructs a model of influencing factors of online learning continuation 
willingness and conducts empirical analysis through a structural equation model to 
provide targeted and feasible teaching suggestions.

2 Research hypothesis

At present, a large number of academic literature have explored the influencing fac-
tors of online learning continuation willingness from different perspectives. Hoffman 
et al. (1996) considered that the flow experience is an internal factor that can moti-
vate people to continue to participate in an activity, and it is a self-purpose experience 
[3]. Hoffman et al. (2009) researched that users’ participation in Internet activities and 
the use of mobile APPs will produce a flow experience, and confirmed that the flow 
experience can have an impact on users’ cognition, behavioral intentions, attitudes, 
and satisfaction [4]. Many educators and researchers have found that online learning 
is influenced by many factors, including personal motivations and attitudes [5] and 
socio-environmental factors, such as levels of interaction [6]. However, there is little 
research on how flow experience and other influencing factors affect online learning 
continuation willingness. This paper aims to address this research gap by studying the 
factors that affect the continuation willingness of online learning into three factors: 
teacher support, learning interaction, and flow experience.

2.1 Teacher support

Teachers support students by encouraging them, taking the time to help and support 
them, treating them fairly, and giving them opportunities to make choices, and stu-
dents who perceive teacher support are more motivated and perform better in school 
[7]. Teachers play a critical part in students’ academic lives and teachers’ expectations 
of students have a significant impact on their academic achievement [8]. The teacher 
expectation model believes that teachers have different expectations according to 
the characteristics of students, which will affect teachers’ behavior toward students, 
and students will have internal psychological changes through perceiving teachers’ 
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behavior, which will ultimately affect academic performance. Therefore, this paper 
uses autonomic support, emotional support, and cognitive support to measure the 
impact of teacher support on learning interaction, flow experience, and online learning 
continuation willingness. Based on this, this paper proposes hypotheses H1, H2, H3.

H1: Teacher support has a significant positive effect on learning interaction.
H2: Teacher support has a significant positive effect on flow experience.
H3:  Teacher support has a significant positive effect on online learning continuation 

willingness.

2.2 Learning interaction

Information tools connect teachers and learners, learners and learners, learners 
use forums to interact, and use public platforms to work together to create learning 
resources [9]. The characteristics of autonomy, diversity, openness and interactivity 
lead to a result that more learners are interacting on the platform. Learner interaction 
is mainly manifested in learners’ exchange and discussion in forums, mutual assess-
ment of assignments, and real-time communication through built-in forums or social 
tools [10]. Therefore, this paper uses the learning system to remind in advance, effec-
tively interact with teachers, and communicate with other students in a timely manner 
to measure the impact of learning interaction on flow experience and continuation will-
ingness to learn online [10]. Based on this, this paper proposes hypotheses H4 and H5.

H4: Learning interaction has a significant positive effect on flow experience.
H5:  Learning interaction has a significant positive impact on online learning con-

tinuation willingness.

2.3 Flow experience

The theory of flow experience was put forward by psychologists in the 1960s. 
It believes that when a person concentrates on a certain thing, the flow will occur, which 
is manifested as a high concentration of attention, a feeling of being in a good mood, 
and not much [11]. Learning pressure and other experience can significantly reduce 
the psychological problems of learners in the online learning environment, so that they 
have the motivation to further participate in an activity [12]. Research by other scholars 
has also shown that the premise of allowing participants to continue participating in 
activities is that they feel interested and fulfilled [13]. This flow experience can stimu-
late learners’ motivation and achieve better results. Therefore, this paper proposes the 
following hypothesis.

H6:  Flow experience has a significant positive impact on online learning continua-
tion willingness.
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2.4 Continuation willingness to learn online

Continuation willingness refers to a user’s intention to reuse an online learning plat-
form after using it for the first time, which means that the user has a certain degree 
of stickiness or loyalty to the online learning platform [14]. In the research of this 
paper, the continuation willingness of online learning is the main dependent variable, 
and other variables will directly or indirectly affect this factor. The user’s continuation 
willingness to study online will be determined by whether the user intends to continue 
to study in this online course instead of dropping out, insist on studying in this online 
course instead of using other alternative means, and recommend this online course to 
surrounding classmates or friends. measure in one aspect.

3 Data sources and study design

3.1 Questionnaire design and data collection

This study adopts the Likert five-point measurement method to design the scale, and 
the questionnaire design items such as basic information and teacher support, inter-
active learning, flow experience and online learning continuation willingness of the 
respondents [15]. In order to ensure the validity and reliability of the scale, the scale 
design refers to the mature scales of relevant research at home and abroad, and consid-
ers the characteristics of Chinese students. Before the design, a small-scale survey was 
firstly organized, and some items and sentence expressions were modified according to 
the feedback [16]. On this basis, questionnaires were distributed among students who 
participated in online learning in colleges and universities. It lasted for 5 days. After 
17 questionnaires with incomplete information were deleted, a total of 284 valid ques-
tionnaires were collected. The questionnaire response rate of this study was 94.35%.

3.2 Research design

The structural equation model is suitable for the exploration and analysis of complex 
multivariate data. It can analyze the causal relationship between multiple variables at 
the same time [5]. It is a powerful data statistical analysis method. There are hypotheti-
cal constructs in the fields of education, psychology, marketing research, organizational 
behavior, and economics that cannot be directly observed or directly measured. Hypo-
thetical constructs are just abstract concepts that cannot be directly known and are often 
multi-scale, so they cannot be effectively analyzed through traditional factor analysis 
or multiple regression analysis [17]. The statistical technique of the structural equa-
tion model fusion factor analysis and the simultaneous regression analysis of multiple 
variables can estimate and verify the significance of various complex factors affecting 
the continuation willingness of online learning in online learning and the degree of 
influence of each factor. Since this article is an exploratory study and the sample size 
is relatively small, SmartPLS3.0 is used to build the model and verify the hypothesis.
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4 Data analysis and results

4.1 Measurement model

The measurement of the pros and cons of the measurement model involves two 
angles of reliability and validity. Reliability can be tested by the composite reliability 
and Cronbach’s Alpha of the variables. As shown in Table 1, the combined reliability 
values of the variables in this paper are all above 0.813, and the Cronbach coefficient 
is above 0.856. According to relevant literature [18], the combined reliability and the 
Cronbach coefficient above 0.8 are sufficient to indicate that the measurement model 
has high reliability.

Table 1. Confirmatory factor analysis

Composite Reliability Cronbach’s Alpha AVE

Teacher support 0.815 0.889 0.729

Learning interaction 0.813 0.889 0.729

Flow experience 0.845 0.906 0.763

Continuation willingness 0.849 0.856 0.768

The AVE (Average Variance Extracted) in Table 1 is the average extracted variance 
value. According to the relevant literature, if the AVE is greater than 0.5, it can be con-
sidered that the scale has good convergent validity. As can be seen from Table 1, the 
values of AVE are all in the Therefore, it can be considered that the convergent validity 
of the measurement model meets the conditions and is ideal. Discriminant validity was 
tested by comparing the correlation between the square root of the AVE value and the 
latent variables of the model [19]. It can be seen from Table 2 that the correlation coef-
ficients of all latent variables on the off-diagonal line are much smaller than the square 
root of the AVE value on the diagonal line, which indicates that the latent variables have 
relatively high discriminant validity with other latent variables.

Table 2. Discriminant validity analysis

Learning 
Interaction

Flow  
Experience

Continuation 
Willingness

Teacher 
Support

Learning interaction 0.854

Flow experience 0.437 0.874

Continuation willingness 0.332 0.608 0.877

Teacher support 0.220 0.371 0.294 0.854

4.2 Structural equation model fitting

The calculation results of path analysis are shown in Figure 1, where the path coef-
ficient reflects the relationship and influence degree between latent variables in the 
model, and the value of R2 indicates the degree to which endogenous latent variables 
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are explained by exogenous latent variables. In order to better measure the validity of 
the model, the GoF index is used to test the goodness of fit of the model [20]. The value 
of GoF is 0.417, which is much larger than the effective critical value of 0.36, indicat-
ing that the model has a good global goodness of fit.

Fig. 1. Key variable path analysis
Note: ***indicates that P is less than 0.001, **indicates that P is less than 0.01, and *indicates that P is less 
than 0.05.

In the PLS path analysis, it is calculated that teacher support has a significant impact 
on learning interaction (0.220, P<0.001), and H1 is confirmed. Teacher support and 
learning interaction have a significant impact on flow experience (0.289, P<0.001; 
0.373, P<0.001), and H2, H4 are confirmed. The effect of teacher support on contin-
uation willingness to learn online Insignificant (0.075, P>0.05), H3 is not supported; 
learning interaction has no significant effect on online learning continuation willing-
ness (0.076, P>0.05), H5 is not supported. Flow experience has a significant impact on 
online learning continuation willingness (0.606, P<0.001), H6 is supported.

As shown in Table 3, the T-value test shows that all path coefficients pass the signifi-
cance test at the 0.001 level, and 95% of the intervals are positive numbers, excluding 0, 
which verifies that interactive learning plays an important role in teacher support and 
flow experience, and flow experience in teacher support and learning interaction play a 
mediating role in online learning continuation willingness [21].

Table 3. Mediating effect test

Indirect Effect Path

Indirect 
Effect 
Point 

Estimate

Bootstrap 1000 Times
95% 

Confidence
Interval

SE T P Low Upper

Teacher Support –˃ Learning Interaction 
–˃ Flow Experience

0.083 0.024 3.362 <0.001 0.040 0.132

Teacher Support –˃ Flow Experience  
–˃ Continuation willingness

0.157 0.038 4.176 <0.001 0.084 0.238

Learning Interaction –˃ Flow Experience 
–˃ Continuation willingness

0.204 0.037 5.505 <0.001 0.132 0.288
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This shows that the influence of each latent variable on the continuation willingness 
of online learning is the result of the combined effect of direct influence and indirect 
influence [22]. The total influence coefficient can be determined by calculating the sum 
of the direct influence coefficient and the indirect influence coefficient, as shown in 
Table 4.

Table 4. Total effect

Teacher 
Support

Learning 
Interaction

Flow  
Experience

Continuation 
Willingness

Teacher Support 0.220 0.289 0.075

Learning Interaction 0.373 0.076

Flow Experience 0.547

From Figure 1, Table 4 and the results of the significance test of the mediation effect, 
it can be seen that teacher support, learning interaction and flow experience all have a 
significant impact on the continuation willingness to learn online [23]. Among them, 
the factor of flow experience has the greatest influence on the continuation willingness 
of online learning (0.547). The two factors, teacher support and learning interaction, 
have indirect effects on the continuation willingness of online learning, that is, they 
indirectly affect the continuation willingness of online learning through the influence 
on the flow experience [24]. This shows that for every 1 standard deviation increase in 
the effects of teacher support, learning interaction and flow experience, online learn-
ing persistence intention will increase by 0.075, 0.076 and 0.547 standard deviations, 
respectively.

5 Implications for improving the teaching effectiveness 
of service learning

5.1 Improve teacher support

The value of teachers is to help students reduce the difficulty of participating in 
interaction, guide students to learn independently and efficiently, and enable students 
to gradually construct their own knowledge system in the process of interaction [25]. 
Teachers should play a leading and supporting role in online learning and build a flow 
experience-oriented teacher support system [26]. In terms of components, online learn-
ers are given comprehensive support from three aspects: autonomous support, cognitive 
support and emotional support, providing them with sufficient autonomy and flexibility, 
resource support and method guidance, positive attention and emotional feedback [27]. 
In terms of process design, according to the three stages of self-regulated learning, 
namely planning and preparation, execution and control, evaluation and reflection, 
the self-regulated learning process of online learners is supported through a series of 
structured learning activities [28]. For example, in the planning and preparation stage, 
teachers can achieve their guiding role through tasks such as task negotiation, learning 
goal confirmation, and expectation transmission. In the execution and control stage, 
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teachers can implement learning strategy guidance, learning process monitoring and 
feedback, and answering questions and other interactive activities. In the assessment 
and reflection stage, teachers promote learners’ self-evaluation and attribution of suc-
cess or failure by providing learning feedback, guiding self-evaluation and reflection 
and other activities [29].

5.2 Improve the enthusiasm for interactive learning

Students interact with the environment through the use of tools/modules to quickly 
understand the use of the platform, and through some search tools and tracking tools, 
students can more easily and quickly find the resources they need [30]. Interaction 
is an indispensable link in classroom learning, and an important means of emotional 
and knowledge flow between teachers and students, as well as between students. 
Strong-effect interaction is helpful for learners to acquire knowledge, express emotions 
and establish a sense of belonging to the community [31]. Therefore, guiding learners 
to actively participate in interaction and improve the effectiveness of interaction in 
online learning is of great significance for improving the efficiency of online learning. 
Teachers should actively participate in the interaction, give timely feedback to learners’ 
evaluations, answers, and questions, and guide learners in marginal positions to partic-
ipate in discussions. An instant interaction area can be provided in the course, allowing 
learners to know the thoughts and opinions of others at a certain time during the learn-
ing process, bringing more timely feedback to learners and providing a more authen-
tic classroom experience [32]. In addition, the online learning platform should reward 
active users who actively speak and interact, especially users who share their learning 
experience and learning resources to improve users’ enthusiasm for interaction.

5.3 Promote the formation of flow experience

It is of certain significance to apply the flow experience perspective to the study 
of continuation willingness for online learning. The flow experience runs through the 
entire process of online learning activities, its generation requires certain preconditions, 
and it will affect the learners’ willingness to continue learning [33]. The flow experi-
ence of online learners refers to the overall feeling that users have when they are fully 
engaged in online learning, which is characterized by a sense of pleasure, a high degree 
of concentration, a sense of time distortion, and the fusion of action and conscious-
ness. It is also affected by factors such as teacher support and interactive learning [34]. 
Therefore, the quality of teaching resources and platforms should be further optimized 
to promote online learners to have a flow experience. On the other hand, it can also 
improve the interaction of learning, including improving the interaction between teach-
ers and students, the interaction between students and human-computer interaction to 
create an environment conducive to online learning. Promote students’ flow experience 
and improve students’ willingness to learn.
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6 Limitations and research prospects

Based on the flow experience perspective, this study explores the conditional factors 
that generate flow experience during online learning and the resulting factors that result 
from flow experience. Taking the online education platform as an example, according 
to the collected valid data, the reliability and validity were analyzed with Smart PLS3.0 
software, and the structural equation model and hypothesis test results of the influence 
of flow experience on the continuation willingness of online learning were obtained 
and put forward corresponding suggestions from three aspects: teacher support, inter-
active learning and flow experience. The biggest feature of this study is that it not only 
explores how the flow experience affects the willingness to continue online learning, 
but also explores the conditional factors that affect the flow experience. The conclusion 
has certain theoretical and practical significance. It should be pointed out that many 
factors exert different influences on each link of the continuous willingness of online 
learning. The existing literature shows that the main influencing factors include plat-
form quality, content performance, teacher support, and students’ use of online learn-
ing, total time, course content, and etc. This paper mainly considers teacher support, 
learning interaction and flow experience in the study. It can act as preliminary research 
in attracting new ideas. In the future, it is necessary to fully consider the internal and 
external conditions and complexity, and reasonably consider the mechanism of differ-
ent factors on the continuation willingness of online learning, so that the online learning 
teaching can achieve the preset teaching goals.
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