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Abstract
This research consisted of two studies to investigate 
how the Chinese rural educational system supported 
students' online learning and to determine the factors 
that influenced students' online learning quality (sat-
isfaction and cognitive and social presence) during 
the COVID- 19 pandemic. Study 1, based on inter-
views with three curriculum officers, seven principals 
and 30 course teachers, found that great efforts were 
made to realize digital equity and education for all 
students. The necessity of providing resources and 
support to teachers and students (facilitating condi-
tions) was recognized, along with the importance of 
teachers' online course design and organization and 
the facilitation of discourse (teaching presence and 
social presence). Based on the findings of Study 1 
and the literature review, a conceptual model of fa-
cilitating conditions and teaching presence reported 
to influence students' online learning quality was 
generated. In Study 2, 1,409 students from three 
rural primary schools were surveyed to test the con-
ceptual model. The results indicated that facilitating 
conditions influenced students' online learning qual-
ity through enhanced technology self- efficacy and 
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INTRODUCTION

The COVID- 19 pandemic led to school closures, and education changed dramatically with the 
distinctive rise of remote learning to ensure continued learning (Dhawan, 2020; Tan, 2021). 
Despite the global penetration of the Internet, opportunities to access information and com-
munication technology (ICT) and the digital literacy vary dramatically between individuals 

perceived usefulness. Teaching presence directly 
and positively predicted students' online learning 
quality. This research highlights the importance of 
creating a learning community and providing technol-
ogy access and support to ensure online learning op-
portunities and quality for rural students.

K E Y W O R D S
community of inquiry, facilitating conditions, rural education, 
satisfaction

Practitioner notes

What is already known about this topic
• Chinese students from rural or migrant schools have fewer opportunities to access 

computers and the Internet, lower frequencies of online activity and technology 
self- efficacy and less training and parental and teacher support.

• Providing support and resources to encourage and facilitate technology use 
among teachers and students in rural and underdeveloped schools is of great 
importance.

• Identifying the factors that contribute to online learning quality among rural school 
students to tackle the transition to online learning is necessary.

What this paper adds
• The rural government and schools have made great efforts to ensure digital equity 

and education for all students, despite family conditions.
• Facilitating purposeful interactions and providing timely feedback is critical for ef-

fective learning in online teaching.
• Facilitating conditions represented by available support and resources and teach-

ing presence influence students' online learning quality in rural areas.
Implications for practice and/or policy
• Providing digital equipment and resources to all students is the first step towards 

distance learning.
• Providing opportunities to improve teachers' digital competency is critical for pro-

viding quality online instruction.
• Providing students timely assistance and useful and learner- friendly technologies 

to enhance their satisfaction and social and cognitive presence is necessary.
• Online instructors should create a friendly online learning environment, facilitate 

active discussion and purposeful reflection and create opportunities to promote 
students' open communication, group cohesion and meaning construction.
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and geographic areas at different socio- economic levels (OECD, 2001; Pick & Sarkar, 2015; 
Thinyane, 2010). Schools, teachers and students in vulnerable and disadvantaged com-
munities have been afflicted by a lack of planning in the rapid move to online learning. In 
China, for example, there has been increasing concern over the rural– urban digital divide 
(Li & Ranieri, 2013; Pick & Sarkar, 2015; Wang et al., 2019; Xue & Wang, 2011). Due to 
socio- economic differences, students and teachers in rural areas tend to have lower levels 
of access and less ability to use the Internet than those in urban areas (Li & Ranieri, 2013; 
Shah, 2016).

Given that exclusion from electronic networks can be almost equated with educational 
exclusion during the COVID- 19 pandemic school closures, there is a concern that edu-
cational inequality could increase during the pandemic owing to the existing digital divide 
(Dhawan, 2020; Gouëdard et al., 2020). However, research investigating online instruction in 
remote learning in rural and underdeveloped areas during the COVID- 19 pandemic is scant. 
Little is known about the rural educational system's response to the school closures and 
the factors that contribute to students' learning quality. The present study aimed to inves-
tigate how rural education systems have responded to provide students online instruction 
with good quality and what factors affected students' learning quality in remote learning in 
rural areas during the COVID- 19 pandemic. We present two studies. Study 1 is a bottom- up 
interview study to describe the measures taken by the Chinese rural educational system to 
ensure online learning quality. Study 2 is a survey study to investigate the factors that influ-
ence online learning success, based on the Community of Inquiry (CoI) framework and the 
findings of Study 1. The findings of the present research have implications as both a short- 
term response to the pandemic and a long- term ambition for future education.

LITERATURE REVIEW

Continuing to teach and learn in a time of crisis

The immediate disruption caused by COVID- 19 posed unprecedented challenges to educa-
tion. A range of networks and coalitions has collaborated to provide students with quality on-
line instruction in remote learning. At the national level, the governments issued emergency 
guidance, promoted their own forms of distance education and supported home online 
learning (see, e.g. DfE, 2020). In China, the country of the present research, the government 
quickly promoted ‘Home Study Initiative’, wherein teaching was undertaken remotely, online 
and by means of TV programming (Ministry of Education of the People's Republic of China, 
2020a, 2020b). Many companies, such as Google, Zoom and Alibaba, have also temporar-
ily provided videoconferencing services and educational content free of charge (Gouëdard 
et al., 2020).

The COVID- 19 crisis has forced the institutions and teachers, who may be earlier re-
luctant to change, adapt to online instruction. Kidd and Murray (2020) found that teachers 
took the emergency moves online and experienced the initial fears, followed by growing 
confidence and increasing competence and innovation. König et al. (2020) found that orga-
nizational and technical infrastructure available at school and teachers' digital competence 
influenced their mastering of core challenges. On the other hand, researchers examined the 
impact of COVID- 19 on the students' learning. Some recent studies show that the students 
lost motivation and learning performance using online learning methods (Chung et al., 2020; 
Tan, 2021). Chung et al. (2020) found that students called for infrastructure and social sup-
port from teachers and classmates, and that more than half of the students did not want to 
continue with online learning in the future if given a choice.
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Importantly, many policymakers and educators have raised the concern that educa-
tional inequality could increase during the pandemic owing to the existing digital divide 
(Dhawan, 2020; Williamson et al., 2020). Children in underdeveloped areas and from impov-
erished families tend to lag behind with respect to the expected access to ICT (Gouëdard 
et al., 2020). Research has shown that Chinese students from rural or migrant schools have 
fewer opportunities to access computers and the Internet both at school and at home, lower 
frequencies of online activity and technology self- efficacy and less training and parental and 
teacher support (Li & Ranieri, 2013; Shah, 2016). In response to the digital inequalities during 
the pandemic, the governments and schools have tried to ensure each student's access to 
ICT and to provide substantive e- learning resources (Gouëdard et al., 2020). Unfortunately, 
most published research has been conducted in Western countries. Less is known about 
the ICT use in education in rural areas and developing countries, not to mention the limited 
empirical data on online instruction in Chinese rural areas during the COVID- 19 pandemic. 
Accordingly, this research intends to shed light on this less charted terrain and focuses on 
online teaching and learning in the Chinese rural area.

The CoI model

Study 2 adopts CoI as a theoretical framework to analyse the potential factors that influence 
online learning success. There is much interest in the CoI framework given its emphasis 
on community as essential to support collaborative learning and discourse associated with 
higher levels of learning (Garrison et al., 2010; Rubin et al., 2013). Since the COVID- 19 pan-
demic has led to quarantine and isolation, it is particularly important to establish or sustain 
a sense of community by improving the socio- emotional climate, reducing feelings of isola-
tion and creating conditions for inquiry and quality interaction in online courses (Oyarzun 
et al., 2021; Tan, 2021).

The CoI framework consists of three elements, namely, teaching, social presence and 
cognitive presence, which are crucial for both perceived and actual learning outcomes or 
assignment grades (Joksimović et al., 2015; Shea & Bidjerano, 2010). A thoughtful, focused 
and attentive teaching presence is a prerequisite for establishing and maintaining a CoI 
(Garrison et al., 2010; Zhao & Sullivan, 2017). Teaching presence has been divided into 
three components: instructional design and organization (e.g. communicating topics and 
goals and establishing curriculum content and timelines); direct instruction (e.g. tracking 
needs and providing timely feedback and help); and facilitation discourses (e.g. encouraging 
student contributions and prompting discussion) (Heilporn & Lakhal, 2020).

Social presence refers to the extent to which students identify with the community, feel 
free to express their opinions, develop social bonds and form productive relationships within 
the class (Law et al., 2019; Richardson et al., 2017). Social presence highlights the creation 
of a functional collaborative environment. From a collaborative constructivist perspective, 
collaboration among students and interaction between teachers and students are catalysts 
for meaningful knowledge creation (Cho et al., 2017; Garrison et al., 2010).

Cognitive presence refers to students' learning and inquiry process, which involves four 
major components: triggering events, exploration, integration and resolution (Heilporn & 
Lakhal, 2020; Sarah, 2004). Students' interest and curiosity are first stimulated by a learning 
activity or other course event, and then they begin exploration through individual or collabo-
rative learning activities. In the next step of integration, students develop solutions or expla-
nations to problems and ultimately reach the stage of resolution or application of learning in 
real settings.
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Facilitating conditions

This research considers studying facilitating conditions in concert with the CoI elements. 
Facilitating conditions refer to the organizational and technical infrastructure to encourage 
or sustain an individual's use of ICT in his/her environment (Taylor & Todd, 1995). The 
COVID- 19 situation requires substantive support and resources, particularly for students in 
rural and underdeveloped areas with weak ICT infrastructures (Dhawan, 2020; Williamson 
et al., 2020). Research suggests that the provision of Internet access and digital resources 
significantly contributes to students' frequency of technology use for learning and to their 
continuance intention (Chiu & Wang, 2008; Nikou & Economides, 2017). Lai (2015) found 
that three forms of support, including recommendation of useful technological resources, 
guidance on using these resources and encouragement of students to use such resources, 
positively predicted students' online learning intention. Moreover, researchers have also 
posited the need to identify other variables that extend the relationship with the CoI ele-
ments and online learning quality (Garrison & Arbaugh, 2007). The notion of ‘facilitating 
conditions’ highlights the importance of environmental characteristics and could be made 
complementary to CoI to extend the relationship between components and online learning 
quality.

Overall, this research adopted teaching presence as a dimension to represent students' 
perception of teaching quality, facilitating conditions as a dimension to understand the sup-
port and resources in the environment and students' satisfaction, in concert with social and 
cognitive presence to understand the learning effectiveness of students. Learners' satis-
faction and social and cognitive presence are critical success factors in online learning 
(Joo et al., 2011). We included ‘satisfaction’ in order to understand the learning effective-
ness because it pertains to the positive feelings or attitudes towards technology (Liaw & 
Huang, 2013; Richardson et al., 2017). As implied earlier, research suggests that students 
do not want to continue online learning after COVID- 19 (Chung et al., 2020; Tan, 2021). 
Research on students' satisfaction may have important implications for fostering students' 
intention to enrol in online courses (Alraimi et al., 2015; Bhattacherjee, 2001).

Effects of teaching presence on online learning success

Teaching presence is a prerequisite for triggering and sustaining social and cognitive pres-
ence (Arbaugh et al., 2008; Joo et al., 2011; Kozan, 2016). Law et al. (2019) found that 
teaching presence had a direct positive impact on both cognitive presence and social pres-
ence in blended learning, which, in turn, positively predicted learning performance. Garrison 
et al. (2010) also found that teaching presence was central to establishing and maintaining 
students' social and cognitive presence.

Furthermore, research has shown that teaching presence is positively correlated with 
learners' satisfaction with online experiences (Garrison & Cleveland- Innes, 2005; Joo 
et al., 2011; Shea & Bidjerano, 2008). More specifically, Shea et al. (2003) found that all 
three components of teaching presence, that is, instructional design and organization, dis-
course facilitation and direct instruction, were significantly related to learner satisfaction.

Effects of facilitating conditions on online learning success

Prior studies have found that facilitating conditions increased students' feeling of mem-
bership, identity, belonging and knowledge- sharing behaviours in the virtual community 
(Peñarroja et al., 2019). Students' social presence is fostered when they have support and 
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resources that facilitate interaction with teachers and collaborative learning (Joo et al., 2011). 
Moreover, research suggests that the availability of online learning materials and resources 
can boost students' interest and curiosity and facilitate students' understanding and inquiry 
(Mamun et al., 2020).

Individuals' reports of facilitating conditions were also significant predictors of satisfaction 
with technology (Chan et al., 2010; Joo et al., 2018). Research has shown that the availabil-
ity of resources and support contributed to students' perceived usefulness of technology 
and boosted their competency in using such resources for learning (e.g. technology self- 
efficacy), leading to students' satisfaction with technology use (Cheung & Vogel, 2013; Lai 
et al., 2012). Lai (2015) found that teachers' behavioural and resource support were import-
ant determinants of students' perceptions of technology use, technology self- efficacy and 
positive attitude towards technology use. We, therefore, consider facilitating conditions as a 
possible resource for online learning quality among rural primary school students.

The current research

The purpose of this research was to investigate the support and resources offered to Chinese 
rural primary school teachers and students during the COVID- 19 pandemic to ensure online 
learning quality and to investigate factors that influence students' online learning quality. The 
following research questions were addressed:

1. How is the rural educational system responding to the transition to online learning, 
and what types of support and resources are offered to students/teachers?

2. How do facilitating conditions and teaching presence influence rural primary school stu-
dents' online learning quality (satisfaction and social and cognitive presence)?

RESEARCH METHODS

Overview of research methods

The study used different data sources and mixed methods to answer different questions and 
to achieve methodological triangulation. Study 1 involved interviews to enable a bottom- up 
understanding of what support and resources were provided by the rural educational system 
to ensure online learning quality. The interviews also helped to identify the mechanisms 
through which various types of support and resources influence students' online learning 
quality, and a conceptual model was generated based on the interview findings and litera-
ture review. The conceptual model was then tested through a survey to identify factors that 
influence online learning success in Study 2.

STUDY 1: HOW THE RURAL EDUCATIONAL SYSTEM ADDRESSED 
THE TRANSITION TO ONLINE LEARNING AND THE FACILITATION OF 
ONLINE LEARNING

Participants

The study was conducted in the rural area of a county in Shandong Province. The interview 
participants were three curriculum officers who were responsible for planning the teaching 
and learning of all schools in the county, seven school principals and 30 course teachers 
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from four elementary schools (18 teachers) and four secondary schools (12 teachers). The 
schools where the interviewed teachers were located were recommended by the curriculum 
officers; they were selected to include the maximum variety of academic levels and online 
instruction methods. These schools had adopted online instruction for 16 weeks, from 10 
February to 10 June 2020.

Data collection

Study 1 primarily relied on semi- structured interviews using a predesigned interview outline 
(see S1), complemented by teacher and student artefacts and distance education materials. 
Interviews with the curriculum officers and principals were conducted individually in their of-
fices, and each lasted about 1 hr. The interviews with the course teachers were conducted 
using focus group interviews (one group per school) in the teachers' schools (except one 
conducted by telephone), and each lasted about 2 hr. All interviews were conducted imme-
diately after the end of online instruction within 3 weeks. The interviews were conducted by 
two researchers, with one interviewing the participating curriculum officers and teachers and 
the other taking notes of critical information. The interviews were recorded and transcribed.

Data analysis

Study 1 focused on an analysis of support and methods to facilitate a smooth transition to 
distance education and engage students in online learning. The grounded theory method 
was used to ‘interpret participants' tacit meanings' and to identify the relationships between 
these meanings in an emergent framework (Charmaz, 2014, pp. 114– 115). The three- phase 
constant comparative method was then used to identify the themes emerging from the in-
terviews (Glaser & Strauss, 1967; Strauss & Corbin, 1990): (1) Thorough reading and cod-
ing of each interview transcript contributed 38 codes; (2) constant comparison, including 
reanalysing all transcripts and comparing descriptions related to these initial codes, resulted 
in 18 themes; and (3) emergent themes were recorded (including merging relevant themes 
and giving a broader definition, dividing overly broad themes). Two PhD students in educa-
tion were involved in the coding (Cohen's kappa = 0.78). Disagreements over classifications 
were discussed by the whole research team until agreement was reached. The multistage 
comparative method resulted in the identification of eight emerging themes, and these find-
ings are described in detail in the following section.

The trustworthiness of the analysis was enhanced through methodological triangulation 
and rigorous coding. We conducted methodological triangulation with multiple sources of 
data: teacher and student artefacts and online instruction materials, teacher reflections and 
materials documented by schools for online instruction. We presented the preliminary find-
ings to our whole research team and used their comments and feedback to improve the 
analysis.

Results

Study 1 identified three levels of learning support that consisted of various strategies and 
aimed to provide high- quality distance education for all rural students during the COVID- 19 
pandemic (Figure 1).
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Macro- level support for quality distance education (city level)

This support level aimed to provide all students with access to high- quality distance edu-
cation. Providing digital equipment and resources for all students was one critical type of 
measure; this measure enabled all students to access distance education, which was almost 
the only learning channel for rural students. The participants reported that the officers at the 
Bureau of Education strived to provide students with high- quality online courses. According 
to Curriculum Officer A, ‘it is impossible for all individual teachers in rural areas to conduct 
courses online, due to the limited digital competencies of many older teachers … So, we 
organized a team of expert teachers to provide universal courses for all students in the same 
grade’. All of the courses were pre- recorded and released lesson by lesson according to the 
course outline in CityCloud Classroom (Phase 1 in Figure 1). Reading materials, homework 
and videos were also delivered to students online or through emails.

However, many students did not have digital equipment such as smartphones, iPads or 
computers to access the Internet. Curriculum Officer B mentioned, ‘Many families don't 
have the necessary equipment, so we gave them the school's unused computers … We also 
invited one company to donate smartphones’. Curriculum Officer C commented, ‘It is still 
impossible to guarantee that all students are able to access online instruction, so we asked 
for TV programming to be opened to deliver courses to our students’.

Creating county- level opportunities to share teaching experiences. The participants re-
ported that the County Bureau of Education invited expert teachers of online instruction 
to share their online teaching experiences with all teachers twice in the fourth and eighth 
weeks of online instruction. Many teachers said that they learned much from such sharing, 
including how to productively use software (e.g. DingTalk and Changyanxiaoxue) and meth-
ods of engaging students.

F I G U R E  1  Different level support for quality online instruction for rural students 
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Meso- level support for quality online learning (school level)

This support level was provided by different schools aiming to produce courses for their own 
students. Involving teachers in collective lesson planning to provide courses for students was 
one type of effective measure. Many participants reported that they initially relied on the city- 
level universal courses and assigned corresponding homework. However, they found that the 
students were not engaged in the courses, because they lacked interactivity and the lesson did 
not consider the different ability levels of students. Therefore, many schools used the city- level 
universal courses as optional learning resources and asked their teachers to prepare lessons 
as a team, to make some changes according to their own classes and to deliver their lessons in 
a synchronous way (Phase 2 in Figure 1). Teacher 16, for example, commented, ‘The city- level 
universal courses are really good but may not cater to our kids. When their own teachers pro-
vide personalized lessons in a synchronous way, they are much more engaged, because these 
lessons are prepared according to students’ needs and they feel that they are learning as a 
family’. These results suggest that the synchronous personalized courses not only considered 
the needs and abilities of the students but also created a sense of community for the students.

The real- time synchronous courses were delivered through collaborative communication plat-
forms. Some teachers reported that they introduced the multiple useful functions of the platforms 
to the students, such as the calendar for time management, instant messaging, content sharing 
and creation and cloud storage. They were also ready to offer timely help when students experi-
enced technical problems to boost their confidence in using online learning platforms.

Creating frequent opportunities for collective reflection. Many participants reported that 
teachers who teach the same subject were required to conduct weekly collective reflections 
to reflect on their challenges, teaching strategies and future plans. The teachers generally 
took this opportunity to collectively address the challenges. Many teachers found these 
reflection opportunities to be valuable. Teacher 3, for example, commented, ‘Conducting 
online lessons is really challenging for us … The students are not really engaged. Through 
these collective reflections, we can learn from colleagues' methods for engaging students 
and strategies for making online instruction interesting’.

Involving parents in student learning and helping them improve as student learning 
guides. All school principals and most teachers commented that parents played an import-
ant role in helping students engage in productive online learning. School Principal A said, 
‘Many parents don't know how to scaffold their kids. Therefore, we organized several meet-
ings to help parents know, communicate with, and teach their kids …’. School Principal F 
also mentioned, ‘we required that head teachers conduct weekly meetings with parents to 
communicate the children's state of learning and emotions’.

Micro- level support for quality online learning (classroom level)

This support level aimed to engage students in productive online learning. Increased inter-
action and creating a supportive learning community were emphasized by almost all teach-
ers. Many teachers pointed out that creating a relax and friendly learning environment that 
promotes or sustains positive affect, interactions and cohesion was particularly important 
because the COVID- 19 pandemic has led to quarantine and isolation. For example, Teacher 
4 said, ‘Students cannot focus on learning when they feel threatened. Due to the COVID- 19 
pandemic, students are required to stay at home and may experience loneliness, anxiety 
and even depression. I want to make a happy and relax online learning environment, like a 
home’. Similarly, Teacher 9 commented, ‘It is important to reduce student feelings of isola-
tion, and disconnection from classmates and teachers. I ask them to greeting and support 
each other, we should stay together to go through the COVID- 19 pandemic’.



    | 1503CONTINUING TO TEACH IN A TIME OF CRISIS

Many teachers also reported that interactions between teachers and students and among 
students was critical to productive online learning. They divided students into small groups, 
promoted sharing and discussion of views, assigned group work and set group leaders to report 
the status of collaborative learning regularly (Phase 3 in Figure 1). For example, teacher 2 com-
mented, ‘The online courses lack interactivity, and students simply listen in a passive way. So, I 
divided them into small groups and encouraged them to study together on the online platform. 
They can help and monitor each other’. There were also various methods to increase instan-
taneous interactions in synchronous instruction, such as asking students to answer questions 
spontaneously and to explain complex concepts or principles as teachers to the whole class.

Providing timely and individualized feedback for student homework was another effective 
measure to help engage students in learning. Most participating teachers mentioned this 
point. Teacher 6 mentioned, ‘I try to give my students feedback on their homework as soon 
as possible and always in an encouraging way. It is not easy for the kids to keep up their 
studies at home. There are many distractions … If students make mistakes, I will contact 
them one by one, instruct them on how to deal with the problems, and ask them to submit 
the right answers again …’.

Helping students in regulating their own learning was a third effective measure to engage 
students in productive online learning. Almost all of the participating teachers reported that 
students' awareness and ability to regulate their own learning were particularly essential in 
online learning; however, many students lacked the necessary skills to regulate their learn-
ing. The teachers devised different methods to help their students to monitor and control 
their learning, for example, encouraging students to submit a learning plan, asking them to 
sign a learning contract that consisted of an agenda of things to do in the course, requiring 
them to submit and share lesson notes and asking them to do self- and peer- evaluation. 
These results suggest that teachers recognized the importance of guiding students to man-
age their learning and used various methods to do so.

The interviews suggested that the rural educational system was concerned with pro-
viding resources and support to students (facilitating conditions) as well as with improving 
teachers' competency in online teaching. Many teachers focused on teaching presence (e.g. 
facilitating interaction and providing timely feedback) to improve the online learning quality. 
The teachers also tried to introduce useful functions of the platforms (perceived usefulness) 
and make students feel more confident in using these platforms (technology self- efficacy).

Based on the current literature and interview findings, we generated a conceptual model 
of factors that may contribute to students' online learning quality. The model posited that (1) 
facilitating conditions directly affect students' satisfaction and social and cognitive presence 
(Chan et al., 2010); (2) facilitating conditions affect students' technology self- efficacy and 
perceived usefulness (Cheung & Vogel, 2013; Lai et al., 2012); (3) students' technology self- 
efficacy affects perceived usefulness (Keengwe, 2007; Liaw & Huang, 2013); (4) students' 
perceived usefulness directly affects student satisfaction and social and cognitive presence 
(Joo et al., 2018); and (5) teaching presence also directly affects student satisfaction and 
social and cognitive presence (Arbaugh et al., 2008; Kozan, 2016) (Figure 2).

STUDY 2: FACTORS THAT INFLUENCE STUDENTS' ONLINE 
LEARNING QUALITY

Participants

The survey participants were upper- grade primary students from three public elementary 
schools that also participated in the interviews. A final sample of 1,409 students from 36 
intact classes was included in the study after removing unusable data. There were 715 boys 
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and 694 girls, 414 fourth graders, 629 fifth graders and 366 sixth graders. The participants' 
ages ranged from 9 to 15 years old (M = 11.21, SD = 0.98). The CoI model has been over-
whelmingly examined in the context of higher education, but the application of the model into 
K– 12 context is rare despite the rapid growth of K– 12 online enrolments (Sanders & Lokey- 
Vega, 2020). It is worthwhile to investigate whether the framework can be extended to K– 12 
context when online learning is a necessity during the COVID- 19 school closures.

Online learning environment

At the time when data collected, participants were divided into groups with four to six stu-
dents per group on social media platform. The asynchronous small group forums allowed 
students to share and discuss their views, help each other and finish small group work. The 
school teachers also offered feedback to students' individual or group work online. There 
were also three to four 45- min synchronous sessions each day conducted by students' own 
teachers to the whole class, supplemented by homework, reading materials and optional 
additional e- learning resources, such as the city- level universal courses and adaptive tutor-
ing system.

Data collection

A digital link to the questionnaire was sent to students in June 2020, during the COVID- 19 
school closures. The first part of the questionnaire collected basic information related to 
online learning. The second part was designed by adapting the CoI framework (Garrison 
et al., 2010) and perceptions of technology use (Bai et al., 2019; Lai, 2015; Venkatesh & 
Davis, 2000), consisting of the following items: facilitating conditions, technology self- 
efficacy, perceived usefulness, satisfaction and teaching, social and cognitive presence. 
The questionnaire was in Chinese. The back- translation procedure was administered. S2– 
S4 present more information about each construct.

Establishing the measures

A seven- factor confirmatory factor analysis (CFA) model with all factors being allowed to cor-
relate freely with each other was tested. Before conducting CFA, we checked the univariate 

F I G U R E  2  The conceptual model
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normality of all items. The skewness and kurtosis values of the teaching presence items 
indicated marginal departures from normality. The participants in our study came from three 
schools and were clustered in online learning classes. Therefore, we used robust maximum 
likelihood (MLR) estimation with the TYPE = COMPLEX option to obtain standard errors 
that were robust to possible non- normality and non- independence of the observations. The 
CFA model fit was excellent according to common guidelines (i.e. RMSEA < 0.05, TLI and 
CFI > 0.95, SRMR < 0.05): SB- x2 (537) = 3,972.22, RMSEA = 0.042, 90% CI [.040, 0.045], 
CFI = 0.944, TLI = 0.938, SRMR = 0.040. The factor loadings for all items on their corre-
sponding scales were above 0.7. Cronbach's alpha for all constructs was higher than 0.8 
(see S2). Composite reliability (CR) for each construct was greater than 0.87, which was 
above the required value of 0.5 (Chin & Gopal, 1995). The average variance extracted (AVE) 
for each construct was greater than 0.69, far exceeding the required value of 0.5 (Fornell & 
Larcker, 1981). The square root of the AVE for each variable was higher than the correlations 
between the variable and other variables, which satisfied the criterion of discriminant validity 
(Fornell & Larcker, 1981).

Results

Basic information related to online learning

The students reported that they had an average of 4.11 city- level universal courses and an 
average of 3.66 school- level personalized courses per day on weekdays. Most students 
(72%) used phones to access online learning (see S5), followed by television (37.8%), com-
puters (34.1%) and tablets (19.3%). The students were also asked about the applications 
presenting online teaching (see S6 and Figure 3), and most students reported that they 
had synchronous lessons in DingTalk (n = 1,304), WeChat (n = 712) and Tencent Meeting 
(n = 326).

SEM results

The SEM model fit was acceptable according to common guidelines (i.e. RMSEA < 0.05, 
TLI and CFI > 0.90, SRMR < 0.05): SB- x2 (542) = 4,016.67, RMSEA = 0.043, 90% CI [.041, 
0.045], CFI = 0.943, TLI = 0.937, SRMR = 0.046. The SEM results are shown in Figure 4 
and Table 1. The data supported nine of the 12 hypothesized paths. Facilitating conditions, 
technology self- efficacy, perceived usefulness and teaching presence accounted for 55.5% 
of the variance in students' online learning satisfaction, 59.4% of the variance in social pres-
ence, and 58.7% of the variance in cognitive presence.

As hypothesized, facilitating conditions were found to directly predict perceived useful-
ness (β = 0.586, p < 0.001) and technology self- efficacy (β = 0.663, p < 0.001). Perceived 
usefulness, in turn, predicted student satisfaction (β = 0.533, p < 0.001), social presence 
(β = 0.402, p < 0.001) and cognitive presence (β = 0.441, p < 0.001). That is, the indirect 
effects of facilitating conditions on satisfaction, social presence and cognitive presence 
were mediated by perceived usefulness. Technology self- efficacy also indirectly predicted 
the three outcome variables through perceived usefulness. Teaching presence was found 
to directly predict student satisfaction (β = 0.325, p < 0.001), social presence (β = 0.593, 
p < 0.001) and cognitive presence (β = 0.441, p < 0.001). However, the direct effects of facil-
itating conditions on the three outcome variables were not significant.
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DISCUSSION

This research shed light on how education systems in the rural and underdeveloped area of 
China implemented online learning in the face of an emergency and examined the factors 
that influenced students' online learning quality. Study 1 found that the rural area govern-
ment, schools and teachers took on different levels of responsibility and worked collabora-
tively to cope with the changes required to implement online learning. Study 2 tested the 
conceptual model generated based on the findings of Study 1 and the literature review, 
which showed that both facilitating conditions and teaching presence positively predicted 
students' online learning quality.

F I G U R E  3  Word cloud of the different applications presenting online learning classes 

F I G U R E  4  Final SEM model showing the relationships between constructs
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The rural governments and schools provided Internet access and digital equipment (i.e. 
facilitating conditions) to each child to ensure digital equity. Providing digital equipment and 
resources to all students is the first step towards online instruction in the time of COVID 
(Chung et al., 2020; Gouëdard et al., 2020; Tan, 2021). The findings also uncovered the 
existence of a digital disadvantage among Chinese children in rural and underdeveloped 
areas. Rural and urban students' access to technology and digital competencies are far from 
homogeneous (Li & Ranieri, 2013; Thinyane, 2010). Our study necessitated the provision of 
more substantial support and resources to students and teachers in vulnerable and disad-
vantaged communities. The research also calls for greater efforts in supporting, regulating 
and designing an inclusive digital future for all.

Similarly, Study 2 also indicated that facilitating conditions were essential for rural stu-
dents' online learning quality during COVID- 19 school closures (Jeon et al., 2011a; Mamun 
et al., 2020; Peñarroja et al., 2019). Facilitating conditions indirectly influenced students' 
online learning quality (satisfaction, social and cognitive presence) through enhanced per-
ceived usefulness and technology self- efficacy. Facilitating conditions had a direct effect 

TA B L E  1  Standardized direct, indirect and total effects of the final model

Path Direct/indirect effect
Effect size 
(standard error)

Outcome: satisfaction (R2 = 0.555***)

Perceived usefulness— satisfaction Direct effect 0.533 (0.056)***

Teaching presence— satisfaction Direct effect 0.325 (0.030)***

Technology self- efficacy— perceived 
usefulness— satisfaction

Indirect effect 0.185 (0.031)***

Facilitating conditions— perceived 
usefulness— satisfaction

Indirect effect 0.313 (0.039)***

Facilitating conditions— technology self- efficacy— 
perceived usefulness— satisfaction

Indirect effect 0.123 (0.020)***

Outcome: social presence (R2 = 0.594***)

Perceived usefulness— social presence Direct effect 0.402 (0.052)***

Teaching presence— social presence Direct effect 0.593 (0.034)***

Technology self- efficacy— perceived usefulness— 
social presence

Indirect effect 0.140 (0.025)***

Facilitating conditions— perceived usefulness— 
social presence

Indirect effect 0.328 (0.044)

Facilitating conditions— technology self- efficacy— 
perceived usefulness— social presence

Indirect effect 0.123 (0.020)***

Outcome: cognitive presence (R2 = 0.587***)

Perceived usefulness— social presence Direct effect 0.441 (0.058)***

Teaching presence— social presence Direct effect 0.441 (0.036)***

Technology self- efficacy— perceived usefulness— 
social presence

Indirect effect 0.153 (0.029)***

Facilitating conditions— perceived usefulness— 
social presence

Indirect effect 0.258 (0.037)***

Facilitating conditions— technology self- efficacy— 
perceived usefulness— social presence

Indirect effect 0.101 (0.019)***

*p < 0.05; **p < 0.01; ***p < 0.001.
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on perceived usefulness. This finding coincides with the results of prior studies, identify-
ing facilitating conditions as major external factors affecting perceptions of technology use 
(Cheung & Vogel, 2013; Chiu & Wang, 2008; Venkatesh et al., 2003). Facilitating condi-
tions also predicted perceived usefulness through technology self- efficacy. Self- efficacy is 
a key component of perceived behavioural control (Lai et al., 2012). Students' confidence 
in using technology for learning increase when the supports and resources are available 
(Keengwe, 2007; Liaw & Huang, 2013). Students' perceived usefulness, in turn, was a con-
tributor to students' online learning quality. The more support and resources that students 
received, the more their confidence in their ability to use technology for online learning 
increased, and the more likely they were to perceive technology as useful, ultimately con-
tributing to students' online learning success. The results of the two studies highlight the 
importance of schools and teachers in providing resources and support. For students to 
find technology useful for their learning and to prevent a loss of confidence when they ex-
perience technological problems, it is essential to provide timely assistance and useful and 
learner- friendly technologies and to enhance students' technology self- efficacy.

The schools focused on teacher digital competency development. Study 1 showed that 
most teachers were on average 50 years old who belonged to the so- called digital immi-
grant generation and had limited digital competency (Prensky, 2001). Under- resourced and 
high- poverty schools tend to be staffed by inexperienced and untrained teachers (Gouëdard 
et al., 2020; Wang et al., 2019). Fortunately, the results showed that expert teachers were 
invited to share teaching experiences and that colleagues were also engaged in sharing 
their practices with each other. It is suggested that teachers develop and share expertise 
across the profession through affiliation groups, webinars and practice- based websites so 
that innovative practices developed in one classroom can travel to others.

The findings of Study 1 showed that the teachers took multiple teaching strategies to de-
velop a rich CoI to foster self- regulated and deep learning, although their online instruction 
was not explicitly guided by the CoI framework. These strategies include (1) communicating 
topics, expectations and timelines and providing timely and individualized feedback that 
increase teaching presence; (2) creating a relax and friendly atmosphere, promoting online 
discussion and focused small group work that increases social presence; (3) encouraging 
information exchange and integration, fostering application of the knowledge that increase 
cognitive presence; and (4) promoting students' self- regulation by providing substantive 
e- learning resources and facilitating their planning, monitoring and self- evaluation. One 
especially interesting finding was that many teachers sought to sustain students' positive af-
fection and maintain their social relationships in online instruction when the social distancing 
has been enforced in the COVID- 19 pandemic. Researchers and practitioners have grap-
pled with concerns over isolation and anxiety during the pandemic (Oyarzun et al., 2021; 
Tan, 2021). The current study pinpoints the importance of positive affect, interaction and 
cohesion in online learning during corona virus pandemic and other crisis- like situations.

Study 2 further confirmed that teaching presence was a key factor determining cogni-
tive and social presence among primary school students taking online courses during the 
pandemic. The CoI model was tested among a less investigated sample— primary school 
students, and results were consistent with the results of prior research among college stu-
dents (Arbaugh et al., 2008; Joo et al., 2011; Kozan, 2016). Teaching presence also had a 
positive and significant impact on student satisfaction, which is consistent with the literature 
(Garrison & Cleveland- Innes, 2005; Shea et al., 2003). The results suggest that online in-
structors should take effective teaching strategies to promote students' open communica-
tion, group cohesion, meaning construction and satisfaction.
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Limitations and future directions

First, our quantitative study focused on students' self- report data, which may not necessarily 
reflect their actual teaching and learning in an authentic online learning environment. Future 
research is suggested to analyse conference transcripts to reflect how three types of pres-
ence occur in online instruction. Second, our research considered satisfaction and cognitive 
and social presence as three outcome variables, instead of examining their relationships. 
To better understand the relationships between the three types of presence, future research 
could consider social presence as a mediating variable between teaching and cognitive 
presence to examine internal relationships, as suggested by prior studies (Kozan, 2016). 
Another worthwhile direction for further research would be to integrate ‘self- regulated learn-
ing (learning presence)’ with other forms of presence in the CoI framework given the impor-
tance of self- direction in online environments (Shea & Bidjerano, 2010).
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