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Abstract
Learning motivation is crucial to online learning success, especially for K-12 stu-
dents. Although previous research has proved that there are many factors influencing 
online learning motivation, few studies have systematically investigated this phe-
nomenon from the integrated perspectives of community of inquiry and technology 
acceptance, two theoretical frameworks that are commonly used to explain experi-
ences of and attitude towards online learning. This study investigates the effects of 
K-12 students’ perceived presence and technology acceptance on their online learn-
ing motivation. A total of 13,610 valid questionnaires were collected from K-12 stu-
dents from Wuhan and adjacent areas in central China participated in the survey. 
The findings reveal that: (1) perceived usefulness, self-efficacy, social presence, and 
perceived ease of use have a larger positive effect on online learning motivation, 
while cognitive presence has a small positive effect on online learning motivation; 
(2) teaching presence positively influences online learning motivation through social 
or cognitive presence; (3) factors, such as school location, previous online learning 
experience, family social-economic status, and prior academic achievements, may 
influence technology acceptance. The implications for designing, developing, and 
managing K-12 online education are discussed.
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1  Introduction1

The massive school closures during COVID-19 have forced many students to par-
ticipate in online learning for the first time (UNESCO, 2020), which is likely to have 
a lasting impact on education with online learning being an essential component of 
instructional practice in the post-COVID era (Lockee, 2021). However, online learn-
ing is known to suffer from problems such as didactic pedagogy, social isolation, 
learner procrastination, and technological distraction (Broadbent, 2017; Margaryan 
et al., 2015; Rasheed et al., 2020), which leads to increased learner dissatisfaction 
and drop-out rate (O’Neill & Sai, 2014; Pursel et al., 2016). The sudden transition 
to online learning mode during COVID-19 outbreak exacerbated the problems with 
additional challenges such as technology insufficiency, a sense of alienation and 
COVID-19 anxiety (Toader et al., 2021).

Motivation is critical to the sustainable success of online learning. By energizing, 
directing, and sustaining students’ behavior, online learning motivation (OLM) can 
foster positivity to continue the online learning process, yielding a strong correla-
tion with online course retention (Charo et al., 2020; Pursel et al., 2016). Therefore, 
it is particularly important to investigate the factors that influence online learning 
motivation. Understanding the challenges associated with online learning motiva-
tion can enable a better understanding of the inadequacies of online learning prac-
tice, which would be particularly important in the post-pandemic world with online 
learning emerging as a new norm of instruction. Moreover, investigating the factors 
that affect online learning motivation is especially valuable for K-12 students due to 
their insufficient online learning skills and experiences. However, most research on 
online learning motivation is limited to adult learners, and K-12 students as potential 
beneficiaries of online learning have not been considered.

Research on online learning has established many factors that potentially affect 
students’ online learning motivation (Baker, 2010; Law et al., 2019; Tseng & Tsai, 
2010; Wang et al., 2013), and these factors can be explained through two theoreti-
cal frameworks. The first is community of inquiry (CoI), which implies that edu-
cational experience occurs at the intersection of three different types of presence, 
that is, teaching presence (TP), social presence (SP), and cognitive presence (CP) 
(Garrison et al., 1999). The second is technology acceptance, which was first pro-
posed by Davis (1985), and comprises core variables such as perceived ease of use 
(PEU) and perceived usefulness (PU), and is extended by external variables, such 
as self-efficacy (SE) (Scherer et al., 2019). In this study, the online learning context 
requires self-efficacy to encompass richer connotations, such as academic and com-
puter efficacy.

Some intertwined structures exist between technology acceptance and CoI 
(Lemay et al., 2018). For example, CoI offers a convenient instrument to assess stu-
dents’ perceptions of learning experience (Geng et al., 2019), which is influenced by 

1 CoICommunity of inquiry.
 SEMStructural equation modeling.
 AVEAverage variance extracted.
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technology readiness. Furthermore, technology acceptance can indirectly influence 
students’ online learning motivation through teaching presence, social presence, and 
cognitive presence. However, even though technology acceptance is associated with 
the CoI-presences, the structural relationship within this integrated framework is 
not clear, and there is a lack of research that offers systematic investigation on their 
interplay and integrated influences on online learning motivation.

Moreover, studies regarding K-12 students’ online learning motivation have been 
mostly conducted in western countries where K-12 online education is more com-
monly implemented and accepted. Much fewer investigations were conducted in 
Asian contexts where online teaching is a novel concept for teachers in many of the 
developing countries, such as China. The outbreak of COVID-19 has created a rare 
opportunity for K-12 schools in Asian developing countries to conduct online learn-
ing on a large scale. We use this experience to identify potential factors that influ-
ence K-12 students’ online learning motivation in the context of China and explain 
how these factors and their interplay affect online learning motivation from the per-
spective of culture and economy, in addition to education.

2  Literature review

2.1  Learning motivation

Learning motivation implies the student’s confidence, tendency, and interest in 
accomplishing a task to attain a certain goal, and includes the three aspects: inter-
est, value, and ability (Lin et al., 2020). The motivation theory implies that the level 
of students’ confidence about their ability to accomplish a task properly determines 
their success (Ryan & Deci, 2000). Motivation is an important factor that is required 
for successful online learning (Kyewski & Krämer, 2018; Tseng et  al., 2019). It 
improves online learning performance by attracting learner attention and engag-
ing students in active learning in the online environment (Horzum et al., 2015). For 
example, Barba et  al. (2016) found that students’ online learning motivation can 
positively affect their online learning interest and performance. As online learning 
motivation significantly impacts students’ learning, we attempt to investigate the 
factors that impact online learning motivation with the purpose of further improving 
online learning retention and effectiveness.

2.2  Community of inquiry

The CoI framework is widely used in online learning research and pedagogy for 
enriching students’ learning experience (Annand, 2011). The three types of presence 
in the CoI framework integrally promote social and intellectual interaction among 
participants and materials and, thereby, ensure fruitful learning outcomes (Garrison, 
2007).
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2.2.1  Teaching presence

Teaching presence refers to learners’ perception of the teacher’s online teaching 
behavior to promote the achievement of learning goals and individual meaningful 
learning outcomes (Garrison et al., 2010). This is critical for designing and organ-
izing online curriculum, facilitating discourse, and identifying teaching approaches 
(Law et  al., 2019). According to Garrison (2007), the higher the perception of a 
student regarding teaching presence in online learning, the greater would be the edu-
cational value assigned to the instructional process or the curriculum. As established 
by the expectancy-value theory (Wigfield & Eccles, 2000), if students believe that 
online learning is beneficial for their field of study or life, their motivation to par-
ticipate will be higher. Consequently, teaching presence has a positive influence on 
students’ online learning motivation (Cole et al., 2017). Furthermore, it brings social 
presence and cognitive presence together effectively in the CoI framework (Garri-
son, 2007). To examine the impact of teaching presence in a K-12 online learning 
environment, the following hypotheses are proposed:

H1: Teaching presence has a positive impact on online learning motivation.
H2: Teaching presence has a positive impact on social presence.
H3: Teaching presence has a positive impact on cognitive presence.

2.2.2  Social presence

Social presence refers to the ability of students to communicate purposefully in a 
trusted environment and the ability to develop interpersonal relationships while pro-
tecting their individual personality (Garrison et al., 2010). In a K-12 online environ-
ment, students who are used to traditional classrooms may feel lonely or isolated 
(Doo & Bonk, 2020), and this may lead to distrust. Online interaction between stu-
dents and classmates may assist in recalling the familiarity and intimacy with class-
mates and would increase trust. However, students may feel alienated even though 
they participate in online classes by video. The anonymity in the online environment 
allows students to feel safe and comfortable. However, a passive attitude toward 
online learning may develop if the student is not actively involved in the interaction 
(Ehrenberg et al., 2001). Thus, the establishment of social presence could be con-
sidered as an important factor to enhance online learning motivation. Additionally, 
students’ social presence is also found to have an impact on their cognitive presence, 
which is indicated by the large path coefficients between the two constructs (Gar-
rison et al., 2010). Therefore, the following hypotheses are proposed in this study:

H4: Social presence has a positive impact on online learning motivation.
H5: Social presence has a positive impact on cognitive presence.

2.2.3  Cognitive presence

Cognitive presence is defined as the ability of learners to build a cognitive level 
of meaning through continuous communication during the online learning process 
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(Garrison et al., 2010). When the online learning content is novel and the learning 
task is challenging, it can stimulate the students’ curiosity and promote exploration, 
analysis, and comparison (Garrison et al., 2010). This is an active methodology of 
learning which increases a students’ initiative, and students with a strong initiative 
may display higher online learning motivation (Candy, 1991). Additionally, this pro-
cess was found to strengthen students’ higher-order thinking and skill development 
(Hu et al., 2016). Thus, it is believed that cognitive presence may have a positive 
influence on students’ online learning motivation, and the following hypothesis is 
proposed:

H6: Cognitive presence has a positive impact on online learning motivation.

2.3  Technology acceptance

Technology acceptance refers to the students’ behavior regarding the adoption of 
internet learning (Holden & Karsh, 2010), by considering the impact of certain 
beliefs (i.e., perceived ease of use, perceived usefulness, and self-efficacy) on their 
attitude toward using technology.

2.3.1  Perceived ease of use

Perceived ease of use implies the effort that would be required by students to use the 
online learning platform (Davis, 1985). In the online learning context, if students 
require a lot of time and effort to familiarize themselves with a learning platform, 
it may seem like a daunting task to them and will have a negative impact on their 
intention to use it (Mtebe & Raisamo, 2014). Consequently, their online learning 
motivation may also weaken (Tick, 2019). Furthermore, the technology problems 
are found to be the leading cause of online learning dissatisfaction and discontinu-
ation (Granitz & Greene, 2003; Peltier et al., 2007). For example, if there are any 
malfunctions due to incorrect operation, it would severely disrupt the online learn-
ing process and would thus negatively affect the students’ teaching presence, social 
presence, and cognitive presence. Thus, the following hypotheses are proposed:

H7: Perceived ease of use has a positive impact on online learning motivation.
H8: Perceived ease of use has a positive impact on teaching presence.
H9: Perceived ease of use has a positive impact on social presence.
H10: Perceived ease of use has a positive impact on cognitive presence.

2.3.2  Perceived usefulness

Perceived usefulness refers to the students’ perceived value that an online learning 
platform can enhance their performance, which is consistent with the value dimen-
sion of learning motivation (Lin et  al., 2020). Specifically, if a student believes 
that an online learning platform can make learning convenient and efficient, they 
will be more willing to participate in the learning process. For example, Mada and 
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Anharudin (2019) found that an improvement in online motivation was observed 
in over 80% of the students if they believed in the effectiveness of “Kahoot,” a 
game-based digital learning platform. During COVID-19 pandemic, various online 
instructional activities that cultivate teaching presence, social presence, and cogni-
tive presence require the use of online learning platforms, therefore their perceived 
usefulness may also affect these three types of presence. Thus, the following hypoth-
eses are proposed:

H11: Perceived usefulness has a positive impact on online learning motivation.
H12: Perceived usefulness has a positive impact on teaching presence.
H13: Perceived usefulness has a positive impact on social presence.
H14: Perceived usefulness has a positive impact on cognitive presence.

2.3.3  Self‑efficacy

Self-efficacy refers to people’s judgments of their capabilities to organize and exe-
cute a course of action required to attain designated types of performances (Bandura, 
1986). An online learning environment gives the concept of self-efficacy a richer 
connotation, as it communicates the belief that students can easily use online learn-
ing platforms. This is a fundamental requirement and it can affect the learning belief 
which may influence students’ choices of learning goals, goal persistence, goal revi-
sion, and goal-striving behavior (Bandura, 1997). Through these goal processes, 
self-efficacy positively influences the motivational elements such as direction, effort, 
and persistence (Vancouver & Kendall, 2006), and thus results in stronger online 
learning motivation among students (Chang et  al., 2014). Furthermore, a higher-
level of self-efficacy has been found to be associated with greater engagement in 
instructional activities, more frequent social communication and discourse, and an 
increased tendency for active exploration and knowledge construction. It can there-
fore, promote teaching presence, social presence, and cognitive presence during 
online learning (Law et al., 2010). Thus, the following hypotheses are proposed:

H15: Self-efficacy has a positive impact on online learning motivation.
H16: Self-efficacy has a positive impact on teaching presence.
H17: Self-efficacy has a positive impact on social presence.
H18: Self-efficacy has a positive impact on cognitive presence.

3  Methods

3.1  Proposed model

Existing literature highlights the complex nature of online learning and estab-
lishes that the perception of learning experience and technology are two closely 
intertwined concepts. Our semi-structured interviews with students (n = 5), teach-
ers (n = 5), and parents (n = 3) also revealed qualitative evidence that supports the 
close relationship among online learning motivation, perceived experiences, and 
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technology usage. Therefore, it is necessary to integrate key constructs from tech-
nology acceptance and CoI into one theoretical framework for effectively predicting 
learning motivation in online learning contexts. Consequently, this study proposes 
the following model to investigate K-12 students’ online learning motivation based 
on the theory of CoI and technology acceptance (Fig. 1). Structural equation mod-
eling (SEM) was conducted to empirically validate this model.

3.2  Context of the study and participants

The sampling population for the present survey research were from the city of 
Wuhan and its adjacent areas in central China. Because COVID-19 was first reported 
in Wuhan, so its schools have been most directly affected by the pandemic, and thus 
have participated in online learning for the longest time period, about 3 months. A 
total of 18,353  K-12 students participated in the study, who came from 36 urban 
schools located in urban areas as well as 15 rural schools located in outskirt areas. 
Due to China’s urban migration process since 1990s, urban schools tended to be 
much larger than outskirt schools with greater student enrollment, whereas the latter 
are mostly elementary schools providing services to local rural families. As a result, 
the outskirt schools were purposefully selected in this study to boost the diversity of 
student social-economic status. These schools were contacted through local educa-
tion bureaus and participated in the survey voluntarily.

This questionnaire explored family social-economic status and prior academic 
achievement as important factors affecting learning motivation, and the two parts of 
data is based on self-report in this study. The reason is that students don’t know their 
household income and grades ranking. Moreover, we believe that family income 
and grades are sensitive and private information, and direct inquiries would make 

Fig. 1  Research model
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parents or students of low social-economic status feel uncomfortable. Additionally, 
the literature suggests that the actual income is only partially related to perceived 
family social-economic status (Goodman et  al., 2007), yet the latter is more criti-
cal in predicting people’s behaviors and perceptions in social events (Ackerman & 
Paolucci, 1983).

To ensure the credibility of study results, we conducted an additional procedure 
to remove invalid answers from survey data. Survey responses that were submit-
ted under 4 min or comprised identical ratings (e.g., selecting A for all items) were 
identified as invalid answers due to lack of serious consideration, and were excluded 
from further analysis. In the end, a total of 13,610 valid responses were selected 
(valid rate: 74.15%), and their demographic details were shown in Table 1.

3.3  Instrument

In this study, the research instrument includes a questionnaire and a semi-structured 
interview protocol. The questionnaire was in Chinese and got distributed electroni-
cally through a web link during the last week of May 2020 when students were pre-
paring to resume attending school after a 3-month online learning period. At this 
time, students still had a fresh memory of their online learning experience, and par-
ents can facilitate younger students (e.g., Grade1- Grade3) complete the question-
naire. The questionnaire was anonymous and voluntary, as only the students who 
were willing to participate would complete and submit their responses. Both teach-
ers and researchers can backtrack individual students regarding the status of comple-
tion. The content of the questionnaire and the research protocol were inspected and 
endorsed by Central China Normal University and local education bureaus.

The questionnaire consisted of two sections. The first comprised 6 single-answer 
questions about students’ demographic information. The second section includes 
questions about teaching presence, social presence, cognitive presence, perceived 
ease of use, perceived usefulness, self-efficacy, and online learning motivation based 
on a 5-point Likert scale (1 = completely disagree, 5 = completely agree). Among 
these, the items measuring the CoI-presences were adapted from the instrument val-
idated by Garrison et al. (2010), the items measuring student perceived ease of use 
and perceived usefulness were informed by Lee (2008), the items measuring student 
self-efficacy were adapted from Schwarzer (1993) and the items measuring student 
online learning motivation were informed by Lin et al. (2020). The expression of a 
few questionnaire items was slightly modified to ensure comprehension for younger 
students.

The semi-structured interview protocol asked students about their online learning 
experience, such as encountered problems, perceived effect, use of the platform, per-
ceived three presences, and online learning attitude. Example statements are “How 
do you think of the effect of your online learning?” and “Have you encountered any 
problems in online learning?”. Additionally, we interviewed a few teachers and par-
ents about how they help and support students to gain a more complete understand-
ing of online learning.
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Confirmatory factor analysis (CFA) was performed to examine the reliability and 
validity of the questionnaire, and results can be seen in Table 2. Cronbach’s alpha 
values for all constructs are larger than 0.9, suggesting good reliability. Item load-
ings for all constructs range from 0.67 to 0.94, indicating good content validity (Doo 
& Bonk, 2020). The minimum value of average variance extracted (AVE) for all 
items is 0.65, and the composite reliability ranges from 0.91 to 0.95. This implies 
that the measurement model has good convergence validity (Gefen et  al., 2000). 
Discriminant validity requires that 

√

AVE be greater than the correlation coefficient 
between constructs. In this study, all correlation coefficients are less than 

√

AVE  
(Table 3), and therefore, the measurement model has good discriminant validity.

3.4  Data analysis

As the CoI questionnaire has thus far, always been applied to online learning for 
adults, a confirmatory factor analysis was performed to ensure suitability. After the 
analysis, inappropriate items of teaching presence, cognitive presence, and social 
presence, were adjusted or deleted. Subsequently, a model was established to ana-
lyze the influence factors. SPSS 23 program was used to calculate descriptive, 
related, and difference analysis. AMOS 18 program was used to test the proposed 

Table 1  Detailed breakdown of demographic information

Variable Category % of 
respondents 
(N = 13,610)

Gender Male 48.95
Female 51.05

Grade level Primary 46.48
Middle 37.26
High 16.24

School location Outskirt 20.15
Urban 79.85

Previous online learning experience Never 37.78
Seldom 23.64
Sometimes 22.38
Often 3.38
Always 12.82

Family social-economic status self-reported Poor 7.8
Average 86.6
Rich 5.6

Prior academic achievement Poor 19.22
Middle 37.47
Good 32.87
Excellent 10.44
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structural model. Finally, we analyzed the interview data qualitatively for triangula-
tion and meaning making of the statistical results.

4  Results

4.1  Structural model assessment and hypotheses testing

To test the hypotheses, the statistical significance of the path coefficients among the 
latent variables was examined (Fig. 1). The hypothesized model indicated a good fit 
to the data (χ2 = 24,821.9; df = 798; GFI = 0.91; AGFI = 0.90; NFI = 0.95 TLI = 0.95; 
CFI = 0.96; RMSEA = 0.047). The research findings indicate that all hypotheses 
were accepted except H1, which examined the effects of teaching presence on online 
learning motivation. The result of hypotheses testing is illustrated in Fig. 2.

Perceived usefulness has the greatest impact on online learning motivation 
(β = 0.361). This implies that the recognized value of online learning platforms is 
more likely to affect K-12 students’ online learning motivation during the online 
learning process. Contrarily, perceived ease of use has a rather small direct effect on 
online learning motivation (β = 0.118). Furthermore, while it positively influences 
teaching presence (β = 0.308) and social presence (β = 0.219), the influence on cog-
nitive presence is negligeable (β = 0.026).

Table 2  Structure of questionnaire and its reliability and validity

Constructs Number of 
items

Mean Cronbach’s alpha Factor loading CR AVE

TP 8 4.25 0.95 0.71—0.91 0.95 0.94
SP 7 3.88 0.93 0.73—0.88 0.93 0.92
CP 7 3.77 0.94 0.77—0.87 0.94 0.88
PEU 3 3.60 0.91 0.85—0.90 0.91 0.83
PU 3 3.93 0.95 0.91—0.94 0.95 0.94
SE 6 3.60 0.93 0.78—0.88 0.93 0.92
OLM 8 3.63 0.94 0.67—0.85 0.94 0.94

Table 3  Two-tailed correlations 
among all Constructs

The boldface figures in the diagonal represent the square root of 
AVE figures.

Constructs TP SP CP PEU PU SE OLM

TP 0.97
SP 0.61 0.96
CP 0.66 0.67 0.97
PEU 0.52 0.76 0.66 0.95
PU 0.49 0.62 0.67 0.65 0.97
SE 0.46 0.67 0.66 0.55 0.59 0.96
OLM 0.54 0.76 0.77 0.78 0.69 0.72 0.97
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The second most important factor that has a substantial impact on online learning 
motivation is social presence (β = 0.229). The direct effect of this factor on online 
learning motivation is larger than the direct effect of teaching presence (β = -0.038) 
and cognitive presence (β = 0.176), combined. Interestingly, teaching presence has 
a small but negative direct effect on online learning motivation (β = -0.038), even 
though it positively influences online learning motivation through indirect effects 
(β = 0.116).

Self-efficacy is the third most important factor that has an impact on online learn-
ing motivation (β = 0.192). This finding is not unexpected as perceived competence 
is defined by the self-determination theory as a positive aspect of intrinsic motiva-
tion. Furthermore, self-efficacy has been found to have positive direct effects on all 
the three types of presence.

Another notable finding is the intertwined relationship of the three types of pres-
ence, indicated by their interrelated direct effects as shown in Fig. 2. Consistent with 
the findings of Garrison et  al. (2010), teaching presence was found to positively 
influence both social presence (β = 0.244) and cognitive presence (β = 0.257), sug-
gesting that well-designed instructions are the basis for active learning and social 
interaction in the online context. The results also emphasize the importance of social 
presence on promoting reflective inquiry since it has the greatest direct effect on 
cognitive presence (β = 0.354), and this effect is larger than what Garrison et  al. 
(2010) found in their study.

Finally, some indirect effects have also been observed in this study. The four 
larger indirect effects are as following: perceived ease of use on cognitive presence 
(β = 0.183), self-efficacy on cognitive presence (β = 0.174), perceived usefulness 
on cognitive presence (β = 0.146), and self-efficacy on online learning motivation 
(β = 0.146), with cognitive presence and online learning motivation at the receiving 

Fig. 2  Results of hypothesis testing
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end of these indirect effects. A possible explanation for this is that cognitive pres-
ence and online learning motivation are complex and multi-faceted constructs and 
their connotations are often intertwined or may even overlap other key constructs in 
the proposed model.

4.2  The influence of demographic variables on exogenous variables

In SEM, meaningful interpretation of variable relationships requires an understand-
ing of contextual factors, such as students’ demographic variables, which may cause 
different interpretation through influencing exogenous variables. In this study, the 
research results reveal that the effects of self-efficacy, perceived ease of use, and 
perceived usefulness on online learning motivation and CoI-presences are different 
from the previous studies. One possible reason is that student demographic features 
in China vary greatly from those in western countries, leading to distinct influence 
on the exogenous variables such as self-efficacy, perceived ease of use, and per-
ceived usefulness.

As shown in Table 4, previous grades have the greatest impact on self-efficacy 
(ηp

2 = 0.044), and this implies that K-12 students with excellent grades may have 
higher online learning motivation as they have positive self-efficacy. Prior academic 
achievement also significantly influences the perceived ease of use (ηp

2 = 0.015) and 
perceived usefulness (ηp

2 = 0.013), suggesting that high-performing K-12 students 
tend to accept and master the operation of the online learning platform more easily.

Additionally, factors including grade level, school location, previous online learn-
ing experience, and family social-economic status, all lead to significant differences 
in the three exogenous variables. Among these, the school location has a greater 
impact on perceived ease of use (ηp

2 = 0.024), indicating that the regional ineq-
uity in education is also observed in students’ technology skills. Similarly, family 
social-economic status reveals that students from wealthy families reported higher 
self-efficacy and a more positive attitude toward online learning platforms. Previous 
online learning experience reflects students’ adaptation to the new online learning 
environment. As seen in Table 4, K-12 students with richer previous online learn-
ing experience tend to have a higher opinion of the usefulness of the online learning 
platform (ηp

2 = 0.018). The impact of gender on students’ self-efficacy, perceived 
ease of use, and perceived usefulness of learning platforms, is minimal.

5  Discussion and conclusion

This study contributes to the literature by validating a theoretical model to confirm 
the relationship between CoI-presences, technology acceptance, and online learn-
ing motivation. The results of the study can extend the existing knowledge of online 
learning motivation and experience, specifically in the context of Eastern culture, 
and can inform the design and implementation of quality online instruction with 
sustained learner motivation and satisfactory learning experiences in the post-pan-
demic era.
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5.1  The three CoI presences have varying impacts on online learning motivation

It has been established that social presence has a greater impact on online learning 
motivation. This finding is consistent with previous research conducted in western 
countries (Law et al., 2019; Yang et al., 2006). Consequently, it can be stated that 
the impact of social presence on motivating online learners is universal, and is unaf-
fected by the contextual influencing factors. The general understanding derived is 
that learning is a social process and discourse plays a key role in the social pro-
cess of learning, thereby supporting previous literature (Harasim, 2002; Rogoff, 
1990). Regarding the unique features of online learning environment, many teach-
ers asserted that it broke the restraints of time and space and enabled more flexible 
interaction and communications for K-12 students. Therefore, it is extremely impor-
tant to understand how students and teachers socially interact with each other during 
online courses.

Table 4  Impact of student demographics on the three exogenous variables in the SEM

SE PEU PU

Gender Male 3.62 3.91 3.59
Female 3.59 3.96 3.61
ηp

2 0.001 0.001 0.000
Grade level Primary 3.65 3.86 3.62

Middle 3.63 4.04 3.66
High school 3.44 3.91 3.40
ηp

2 0.011 0.011 0.01
School location Outskirt 3.49 3.69 3.46

Urban 3.64 3.99 3.63
ηp

2 0.007 0.024 0.006
Previous online learning experience Never 3.53 3.83 3.47

Seldom 3.59 3.93 3.58
Sometimes 3.66 3.98 3.69
Often 3.71 4.04 3.78
Always 3.75 4.12 3.79
ηp

2 0.012 0.015 0.018
Family social-economic status Poor 3.41 3.70 3.40

Average 3.61 3.93 3.60
Rich 3.89 4.25 3.87
ηp

2 0.015 0.017 0.009
Prior academic achievement Poor 3.39 3.79 3.43

Middle 3.57 3.90 3.58
Good 3.68 3.99 3.66
Excellent 3.92 4.12 3.78
ηp

2 0.044 0.015 0.013
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Unlike social presence, it has been found that cognitive presence has a smaller 
impact on online learning motivation. This could be attributed to the K-12 students’ 
cognitive ability in the online learning environment. Although online learning 
offers an opportunity for possible critical discourse and a reflective space (Garrison, 
2003), K-12 students are more likely to participate in online interactive activities 
rather than other activities involving exploration, analysis, and synthesis due to lim-
ited cognitive ability. This interaction may create conducive conditions for sharing 
and challenging ideas through social discourse, but it does not directly create cogni-
tive presence or facilitate a deep learning approach (Garrison & Cleveland-Innes, 
2005). As argued by many teachers, due to the limited functions of online platforms 
to support collaborative inquiry, many teachers would only select simple learning 
activities for online instruction while reserve more complex ones for the face-to-face 
instruction in the future.

As compared to social presence and cognitive presence, teaching presence, 
despite its high rating, had rather limited influence on online learning motivation. 
One possible explanation for this paradoxical finding is that online instruction 
tended to be highly organized and structured (Zuo et al., 2021), the standardization 
of instructional design and process inevitably reduced the variation of perceived 
teaching presence, and thus diminished its prediction of online learning motiva-
tion. Moreover, it was observed that teaching presence has an indirect influence 
(β = 0.116) on online learning motivation through social presence and cognitive 
presence in this study. This could be explained by the fact that teaching presence 
may have possible overlaps between the other two presences since the integration 
of the cognitive and social elements is realized through instructional design pro-
cess (Arbaugh & Hwang, 2006). Therefore, it is difficult to distinguish the extent to 
which these presences uniquely predict online learning motivation.

5.2  Perceived usefulness rather than ease of use greatly influences online 
learning motivation

Perceived usefulness of online learning has an outstanding impact on online learn-
ing motivation among all factors. Students’ attitudes towards the value of online 
learning are shaped by many factors such as grade level, technology competencies, 
stakes of learning, and cultural norms (Zuo et al., 2021; Rasheed et al., 2020), which 
profoundly influence students’ online learning motivation. For example, the stereo-
type of online learning as informal and ineffective was prevalent in China before its 
“Home Study” initiative: learning autonomously on tablet PCs and mobile phones 
was unimaginable in the past since the presence of digital devices and the absence 
of teacher supervision were two major educational concerns of parents. The soci-
etal resistance and suspicion of online learning, when projected to students, would 
undoubtedly affect their motivational beliefs as well. Contrarily, students who recog-
nize the values and benefits of online learning are more likely to persevere and excel 
in online settings (Alraimi et al., 2015; Hone & Said, 2016).

Although perceived ease of use has a lesser impact on online learning motivation, 
it has a greater impact on teaching presence. Complex and confusing functions of 
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online learning platforms might intimidate teachers while teaching online, result-
ing in lessons that are poorly designed and structured. Similarly, difficulty in the 
operation of online platforms might prevent students from studying the online les-
sons according to the designed sequence and content, leading to a poor evaluation 
of teaching quality. Consequently, efforts must be made to reduce the learning curve 
of the usage of online platforms. For example, training should be provided to both 
teachers and students before online learning, and guidance regarding platform func-
tions and operations should be accessible in various formats. E-learning companies 
should further enhance the inductivity of platform functions and operations.

5.3  The influence of social expectations and family social‑economic status should 
not be overlooked

As seen in Table 4, high school students from outskirt areas tended to have lower self-
efficacy of online learning, indicating the important role of social expectation and 
family SES in shaping online learning experience. The fact that high school students 
reported lowest self-efficacy is not surprising. In China’s current education system, the 
College Entrance Exam at the end of high school has been assigned with unique sig-
nificance for both students, parents, and teachers (Xiang, 2018). The social expectation 
of succeeding in the exam raised a greater degree of academic pressure and anxiety in 
high school students, when facing the sudden change of learning routine shortly before 
the exam. Consequently, the feeling of unease and self-doubt started to cumulate, lead-
ing to poor self-efficacy of online learning. As one student confessed, “with college 
entrance exam fast approaching, I became increasingly anxious during online learning 
as I felt I studied poorly for the past few months and was not ready for the exam.”

A possible reason for the difference in self-efficacy between urban and outskirt-
area students is that the imbalance in China’s regional economy enables urban students 
to acquire more educational resources and opportunities through families and local 
schools. As a result, urban students tend to exhibit stronger learning capacities and 
technical skills, leading to higher self-efficacy for online learning. As complained by 
many outskirt-school teachers, compared with their urban counterparts, most parents 
from outskirt areas were indifferent about their children’s learning and incapable of 
helping their students with homework. The poor online learning performance eventu-
ally led to poor self-efficacy for outskirt-school students. Our study reveals that self-
efficacy has a direct positive impact on online learning motivation and CoI-presences, 
therefore, special attention should be paid to high school students from outskirt area.

5.4  Implications

There are several implications can be drawn from the study results, regarding self-
efficacy, online technology, social presence, and education equity.

First, K-12 instructors should provide outskirt students with additional learn-
ing assistance (e.g., instructional scaffolds, tutorials, individual guidance, etc.) to 
improve their self-efficacy. Additionally, Special attention should be paid to high 
school students due to their high level of academic anxiety. For example, instructors 
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should focus on formative rather than summative evaluation, create a more open 
and democratic atmosphere, and take advantages of anonymity of online learning to 
reduce anxiety.

Second, it is essential for learning platform developers to reduce the discomfort 
caused by technology. In addition, as the students’ discomfort may decrease or even 
disappear with continuous training and use, learning platform developers should 
not only consider the convenience of the platform, but also the functions ability 
to change the negative perception of students. The most effective way to achieve 
this could be by communicating with K-12 instructors and taking their needs into 
consideration.

Third, while conducting online sessions, instructors should intentionally design 
and organize social learning activities such as online discussion, bullet comments, 
and peer assessment to reduce loneliness generated by online learning. Learning 
platform developers should consider the social functions of the platform to support 
online interactive activities.

Fourth, education administrators need to realize that online learning may fur-
ther widen the gap between schools located in urban and outskirt areas and should 
enhance the ICT infrastructure weak schools in outskirt or rural areas.

5.5  Limitations

Several limitations of this study should be considered when interpreting the results 
and implications.

First, while the sample size was relatively large (i.e., 13,610 students), data was 
only collated from K-12 schools in Wuhan, China. Thus, the generalizability of the 
research findings for K-12 schools in China or other countries is limited. However, 
Wuhan offers a unique point of view as it is the city which reported the earliest out-
break of the epidemic. It would be helpful, therefore, if future studies could replicate 
the aspects of this study in China or other countries.

Second, this study measured online learning motivation, CoI-presences, self-
efficacy, and technology acceptance based on a self-reported questionnaire rather 
than by measuring the actual learning process and learning outcomes through stand-
ardized tests and learning analytics. While such data might be difficult to obtain, 
it could be more accurate and objective than survey data, and would reveal useful 
information about learning performance and behaviors. Thus, future research can 
track K-12 students’ learning behavior and performance to analyze factors that influ-
ence online learning motivation.

Third, in this study, we relied heavily on quantitative data. Although quantita-
tive research can be quickly conducted for large-scale investigations and to grasp 
development trends, it is insufficient. In-depth narratives of the actual online learn-
ing process might reveal the rationale behind the statistical results and assist in the 
contextual interpretation of quantitative findings. Therefore, it is recommended that 
future studies include both, quantitative and qualitative approaches.
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Appendix 1 Questionnaire

Greetings! We cordially invite you to complete an online survey based on your 
online learning experiences during the suspension of normal semester. The purpose 
of the survey is to understand online learning in terms of perceived experiences, 
learner acceptance, and learning motivation. Your participation is completely volun-
tary. You are free to withdraw from the survey at any time without penalty.

Basic information
1.Your grade is
○ First grade ○ Second grade ○ Third grade ○ Fourth grade ○ Fifth grade
○ Sixth grade ○ Seventh grade ○ Eighth grade ○ Ninth grade ○ Tenth grade
○ 11th grade ○ 12th grade
2.Your school location is
○ Urban ○ Outskirt
3.Your sex is
○ Male ○ Female
4.Have you participated in online courses in the past?
○ Never ○ Seldom ○ Sometimes ○ Often ○ Always
5. How would you describe your family in terms of wealth?
○ Poor ○ Average ○ Rich
6. What is your academic record last semester?
○ Excellent ○ Good ○ Middle ○ Poor
Teaching presence
1.The instructor clearly communicated important course goals
2.The instructor provided clear instructions on how to participate in course learning activities
3.The instructor helped keep the course participants on task in a way that helped me to learn
4.The instructor was helpful in identifying areas of agreement and disagreement on course topics that 

helped me to learn
5.The instructor encouraged course participants to explore new concepts in this course
6.The instructor helped to keep course participants engaged and participating in productive dialogue
7.Instructor actions reinforced the development of a sense of community among course participants
8.The instructor clearly communicated important due dates/time frames for learning activities
Social presence
1.I feel comfortable interacting with other students on the online course
2.I felt comfortable disagreeing with other course participants while still maintaining a sense of trust
3.I felt that my point of view was acknowledged by other course participants
4.Getting to know other course participants gave me a sense of belonging in the course
5.Online or web-based communication is an excellent medium for social interaction
6.Online discussions help me to develop a sense of collaboration
7.I was able to form distinct impressions of some course participants
Cognitive presence
1.I felt motivated to explore content related questions
2.I can apply the knowledge created in this course to my work or other non-class related activities
3.Learning activities helped me construct explanations/solutions
4.Reflection on course content and discussions helped me understand fundamental concepts in this class
5.Online discussions were valuable in helping me appreciate different perspectives
6.I can describe ways to test and apply the knowledge created in this course
7.I utilized a variety of information sources to explore problems posed in this course
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Online learning motivation
1.I think the learning tasks in online learning are very interesting
2.I believe that the activities in online learning are valuable to me
3.I don’t feel nervous at all when participating in online learning activities
4.I think participating in online learning activities helps to understand the learning content
5.I think online learning content is very easy to learn
6.I like online learning content very much
7.I am satisfied with my performance in completing online learning tasks
8.I think participating in online learning activities will be beneficial to me
Self-efficacy
1.In online learning, I am confident that I can effectively deal with any sudden events
2.If I put in enough effort, I will be able to solve most of the problems during online learning
3. In online learning, I can face difficulties calmly because I believe in my ability to deal with problems
4.When facing a problem in online learning, I can usually find multiple solutions
5.When encountering a problem in online learning, I can usually think of some solutions
6.No matter what happens in online learning, I can handle it with ease
Perceived usefulness
1.Online learning can make me have a better learning performance
2.Online learning can improve my learning efficiency
3.Online learning is very helpful to my study
Perceived ease of use
1.I think the design of the online learning platform or software is clear and understandable
2.I think the online learning platform or software are easy to use
3.I can easily use online learning platforms or software to carry out learning activities

Appendix 2 Interview protocol

For students
1. Can you describe the process of your participation in online learning?
2. What platform do you use for online learning? How do you use platforms for learning?
3. How do you think of the effect of your online learning? (performance, attention, homework, etc.)
4. How is your online learning experience (perceived teaching, social, and cognitive presence)
5. Do you communicate with teachers? Please elaborate
6. Do your parents help you during online learning? Please elaborate
7. Have you encountered any problems in online learning?
8. Will you continue to use online learning in the future?
For teachers
1. Can you describe the process of online teaching in your school?
2. What platform do you use for online teaching? How do you use platforms for online teaching?
3. What do you think of the effect of online teaching? (From the perspective of teaching process)
4. How do students perform in online learning? (Compare with learning in traditional classrooms)
5. How do students communicate with you? Please elaborate
6. How do parents communicate with you? Please elaborate
7. Have you encountered any problems in online teaching? (In terms of teaching implementation, device, 

etc.)
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For parents
1. Do you know your children’s online learning situation?
2. What have you done for your children’s online learning?
3. How effective is your children’s online learning?
4. Did your children have any problems with online learning? Please elaborate
5. How do you help your children solve the problems encountered in online learning?
6. In your opinion, what aspects of online learning need to be further improved in the future?
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