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Purpose: This study investigated how teaching, social, and cognitive presence within the community of inquiry (CoI) framework 
impacts Chinese college students’ online learning satisfaction through self-regulated learning and emotional states.
Methods: A total of 2608 Chinese college students from 112 universities completed a 38-item Likert scale survey measuring teaching, 
social and cognitive presence, self-regulated learning, emotional states, and online learning satisfaction after COVID-19 restrictions 
were lifted on December 7, 2022. The study examined the influence of teaching, social, and cognitive presence on online learning 
satisfaction, mediated by self-regulated learning and moderated by emotional states using SmartPLS. It also analyzed demographic 
differences using multi-group analysis in the model.
Results: The results indicated a significant positive relationship between a) self-regulated learning and online learning satisfaction, b) 
teaching presence, cognitive presence, and self-regulated learning, but no relationship between social presence and self-regulated 
learning. Additionally, self-regulated learning partially mediated the relationship between teaching and cognitive presence and online 
learning satisfaction. In contrast, self-regulated learning did not mediate the association between social presence and online learning 
satisfaction. Positive emotional states moderated the relationship between self-regulated learning and online learning satisfaction.
Implications: The study advances the knowledge of these factors influencing online learners’ satisfaction, which can help create 
efficient programs and regulations for students, teachers, and policymakers.
Keywords: the CoI framework, self-regulated learning, emotional states, online learning satisfaction, structural equation modeling

Introduction
Since the beginning of 2020, the global Corona Virus Disease 2019 (COVID-19) pandemic has brought a huge impact on 
college student’s everyday life, emotional states, and academic learning around the world.1–4 Online learning has become 
a common phenomenon at all levels of education.1,5–7 Researchers in higher education have started to investigate college 
students’ online learning experiences, performance, and satisfaction.1,2,8–15 The community of inquiry (CoI) framework, 
which was proposed by Garrison et al,16,17 was adopted by many of them in their empirical investigations.1,2,18–20 It is 
a prevailing theoretical framework to describe the process of online learning experienced by students. Its three 
interrelating elements are teaching, social, and cognitive presence.1,2,21–26

Teaching presence refers to the direct instruction and organization and the facilitating discourse to enhance students’ 
learning.2,16,17,19,27,28 Social presence is how students demonstrate their social and emotional nature to other students in 
an online learning community.1,16–18 Cognitive presence refers to students’ knowledge construction through ongoing 
communication and reflection.2,17,19 According to Garrison et al,16,17 the process of students’ online learning is outlined 
by the cognitive process; the inquiry of knowledge is guided by teaching presence, and the experience of students’ online 
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learning is described by social presence; further, effective and meaningful online learning is caused by the interaction of 
these three interrelating elements perceived by online learners.

Research in higher education has shown that the COVID-19 pandemic has caused great changes in college students’ 
emotional states and learning satisfaction, especially when the campuses were locked down and after the lockdown was 
lifted.1,3,10 Chinese college students have experienced all these COVID-19 procedures. It is well known that the Chinese 
government suddenly lifted all COVID-19 restrictions nationwide on December 7, 2022. All colleges and universities in China 
decided to either switch back to online teaching or send students home for online learning upon hearing the unexpected news, 
which was believed to greatly impact college students’ self-regulated learning, emotional states, and online learning 
satisfaction. Thus, it becomes urgent to examine the effects of college students’ self-regulated learning and emotional states 
on their online learning satisfaction within the CoI framework after lifting all COVID-19 restrictions in China. This study 
would generate implications for Chinese college students, their teachers, leaders, and policymakers at different levels.

The Relationships Between the CoI Elements and Students’ Learning Satisfaction
Many researchers examined the relationships between the CoI elements and students’ online learning satisfaction.29–34 For 
example, Akyol and Garrison29 reported strong positive correlations between the three CoI elements and students’ online 
learning satisfaction. Later, Kozan and Richardson32 confirmed the strong positive correlations among these elements. Moreover, 
several other researchers reported that teaching and social presence significantly influenced cognitive presence.30,31,33,34

During the past three years, several researchers investigated the relationships between the CoI elements and students’ 
online learning satisfaction during the global pandemic of COVID-19.2,35,36 For example, Patwardhan et al36 found that 
course design mediated the relationship between CoI presence and students’ satisfaction. Recently, Lim and Richardson35 

reported differences across disciplines in how each presence could predict students’ online learning satisfaction and 
achievement. Most recently, Hu et al2 reported that social presence significantly impacted students’ learning satisfaction 
in an asynchronous online course.

During the past three years, several researchers used the structural equation modeling approach to examine the effects 
of these three elements on college students’ online learning performance and satisfaction during the global pandemic of 
COVID-19.1,2,12,18,35,36 For example, Patwardhan et al36 found that course design mediated the relationship between CoI 
presence and students’ satisfaction. Recently, Lim and Richardson35 reported differences across disciplines in how each 
presence could predict students’ online learning satisfaction and achievement. Most recently, Hu et al2 reported that 
social presence significantly impacted students’ learning satisfaction in an asynchronous online course. These investiga-
tions would help us better understand college students’ learning satisfaction and how they learn in an online learning 
environment during the global pandemic of COVID-19.37–39

To conclude, learning satisfaction becomes essential for online learners.2,40 Previous literature has reported evidence 
for the significant effects of the CoI elements on students’ online learning satisfaction.2,41–45 Therefore, it is important to 
examine the relationships between the CoI elements and Chinese college students’ online learning satisfaction after 
lifting all COVID-19 restrictions in China.

Students’ Emotional States Affecting Their Online Learning
Previous research has indicated that students’ emotional states could affect their online learning during the COVID-19 
pandemic.5,28,46,47 For example, Watzek et al47 examined the dynamics of emotional reactions in online collaboration of 
learner communities and their relationships with learning outcomes. The results indicated that positive and negative 
emotional reactions could significantly stimulate students’ online cooperation; positive emotional reactions could help 
them achieve high online learning performance.

This global pandemic caused considerable changes in students’ emotional states during the past three years when the 
communities were locked down and after the lockdown was lifted.3,5,10 For example, Huang et al5 examined Chinese 
students’ emotional states when their communities were locked down, and their emotional states changed after the 
lockdown was lifted. The results suggested that their emotional states changed substantially at different time nodes 
during this pandemic, eventually affecting their online learning.
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Chinese students generally felt secure because there were strict restriction procedures nationwide.5 However, it 
remains unclear how their emotional states would impact their perceived CoI presence and online learning satisfaction 
after December 7, 2022, when the Chinese government announced the lifting all COVID-19 restrictions. Therefore, 
examining the moderating effect of Chinese students’ emotional states on their online learning satisfaction is urgent.

Self-Regulated Learning is Vital for Online Learning
Zimmerman and Schunk48 defined self-regulated learning as learners’ systematic effort to manage their learning process 
so that they can attain personal goals. Learners’ motivation and use of cognitive strategies become important in their self- 
regulated learning process.2,49,50 Self-regulated learners usually know how to set their learning goals, plan their learning 
tasks, monitor their learning progress, and evaluate their learning achievement and satisfaction.2,51 Therefore, self- 
regulated learning becomes important for students’ online learning.

Research has shown that through self-regulated learning, the CoI elements could affect students’ learning perfor-
mance and satisfaction in an online learning environment.1,2,52 Self-regulated learning has become important in students’ 
online learning satisfaction.2,53 For example, Hu et al2 examined the extent to which Chinese university students’ self- 
regulated learning and cognitive presence mediated the influence of social presence on their learning satisfaction. The 
results indicated that their self-regulated learning had a significant positive effect on their learning satisfaction; it also had 
a significant mediation effect between social presence and their learning satisfaction as well as between social and 
cognitive presence; in addition, social presence played a significant role in participants’ self-regulated learning and their 
learning satisfaction through the mediation of self-regulated learning and cognitive presence.

Research Gaps
Examining students’ online learning satisfaction and its influencing factors is complex and challenging. The CoI-related 
literature has paid little attention to the effects of mediators and moderators; further, few studies examined the structural 
model differences. Since online learning has become a common phenomenon in higher education during the COVID-19 
global pandemic, this area of research is essential and urgent.

In China, it is unclear how university students’ emotional states would impact their perceived teaching, social, and 
cognitive presence after December 7, 2022, when the Chinese government announced the lifting all COVID-19 restrictions 
and online learning resumed for university students all over the country. Therefore, it is urgent to investigate the moderating 
and mediating effects of Chinese university students’ emotional states and self-regulated learning in their online learning 
based on the CoI framework. Such an investigation could improve our understanding of the CoI framework and yield 
important implications for Chinese university students, their teachers, and the leaders and policymakers at different levels.

The Hypothesized Model and Specific Hypotheses
The following hypothesized model (see Figure 1) was generated according to the CoI framework16,17 and earlier 
literature.1,2,17,21,52,54,55 The dependent variable in this model is online learning satisfaction, with teaching, social, and 
cognitive presence believed to be independent variables, self-regulated learning acting as a mediator, and emotional states 
being a moderator. The following eight hypotheses were also developed.

H1: Self-regulated learning has a positive relationship with online learning satisfaction.

H2: Teaching presence is positively associated with self-regulated learning.

H3: Social presence is positively associated with self-regulated learning.

H4: Cognitive presence is positively associated with self-regulated learning.

H5: Emotional states moderate the relationship between self-regulated learning and online learning satisfaction.

Additionally, specific hypotheses about mediation were derived from the theoretical framework;
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H6: Self-regulated learning mediates the relationship between teaching presence and online learning satisfaction.

H7: Self-regulated learning mediates the relationship between social presence and online learning satisfaction.

H8: Self-regulated learning mediates the relationship between cognitive presence and online learning satisfaction.

Research Questions
Through self-regulated learning and emotional states, this study aimed to investigate how teaching, social, and cognitive 
presence within the CoI framework affected the online learning satisfaction of Chinese university students. In particular, the 
degree to which participants’ self-regulated learning mediated and their emotional states moderated the influences of teaching, 
social, and cognitive presence on their online learning satisfaction, respectively, as well as the significant differences across 
demographic variables of gender (ie, male versus female), subject discipline (ie, arts versus sciences), academic status (ie, 
undergraduate versus graduate students), and COVID-19 health status (ie, affected versus not affected) were examined.

Four research questions guided this study: a) how do the three elements within the CoI framework affect Chinese university 
students’ online learning satisfaction? b) How do Chinese university students’ emotional states affect the relationship between 
their self-regulated learning and online learning satisfaction? c) How does the self-regulated learning variable mediate the link 
between presence and online learning satisfaction? And d) are there any significant structural equation modeling differences 
across demographic variables of gender, subject discipline, academic status, and COVID-19 health status?

Research Methods
Participants
The participants in this study included 2608 university students from 112 universities across China (see Table 1). 
Undergraduate and graduate students from these Chinese universities made up the sample group, although there were no 
standards for university selection. Among them, 1067 (40.9%) were male, and 1541 (59.1%) were female participants; 
a total of 1374 (52.7%) of them majored in the arts, 1234 (47.3%) in the sciences; 2184 (83.8%) were currently enrolled 
in undergraduate programs, 413 (15.8%) in graduate programs, and 11 (0.4%) working toward other diplomas. At the 
time of data collection, 1538 (59.0%) were COVID-19 affected, but 1070 (41.0%) were not.

The Instrument
A 38-item five-point Likert scale survey (see Appendix A) ranging from 1 (strongly disagree) to 5 (strongly agree) was used as 
the instrument for data collection. These items were adopted from the previous literature to measure participants’ teaching 

Self-regulated
Learning

Cognitive Presence

Social Presence

Teaching Presence

Online Learning
Satisfaction

Emotional States

H5

H1

H4

H3

H2

H6, H7, H8 =
Mediation 

Figure 1 The hypothesized model.
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(seven items), social (six items), and cognitive (six items) presence in the online learning environment,1,2,34,56,57 self-regulated 
learning (seven items),2,53,58,59 emotional states (six items),5,60–62 and online learning satisfaction (six items).2,63,64

The survey was initially written in English before being translated into Chinese before data collection. The forward and 
backward translation approach was used on every item to confirm the accuracy of the translation.65 Two professors instructing 
English-Chinese translation at a Chinese university translated the survey from English to Chinese. To ensure the survey questions 
were precise and consistent, the first two authors translated them from Chinese into English. For final validation, 55 university 
students participated in a pilot test. After a few minor revisions, the survey was utilized to gather the final data for analysis.

Data Collection Procedures
Primary data for this study were collected from Chinese college students. After all COVID-19 restrictions in China were lifted in 
December 2022, and data collecting was completed online utilizing the Survey Star platform. With the aid of university lecturers 
and student supervisors, the WeChat survey link was sent to more than 150 university student groups. All the participants received 
consent forms and information about the study from the researchers. They knew participation was optional and that answers 
provided would be kept entirely confidential. Before the final data collection, ethical review approval was acquired.

Data Analysis Methods
Using IBM SPSS 22.0 and Smart PLS 3.0, the collected data were put through the following statistical tests: measure-
ment model analysis, structural model analysis, moderation analysis, mediation analysis, and multi-group analysis. PLS- 
SEM is a well-liked tool for evaluating novel research patterns and developing models rather than just providing 
confirmation.66 A contributing element in using PLS-SEM was its capacity to simultaneously estimate causal links 
across all latent components and correct measurement errors in the structural model.67

Results
The Measurement Model Analysis results
The present study investigated reliability, composite reliability, discriminant and convergent validity, and the measurement 
model’s average variance extracted (AVE). The measurement model analysis first investigated the questionnaire’s validity and 
reliability. When the constructs’ reliability was initially evaluated, the literature suggested it should be.70 or above.67 The 
Cronbach alpha (0.70 or greater), as evaluated in SmartPLS, indicates that the construct is reliable and stable with repeated 
assessment. The “composite reliability” (CR) parameter was also used in this analysis. The suggested cut-off point for CRs for 
each construct was 0.70.67 The AVE was also used to test the convergent and divergent validity, and it is suggested that the cut- 
off value should be greater than 0.50.68 These values stand in for the reliability, composite reliability, and convergent and 
divergent validity criteria established by literature and other computer programs.

Table 1 Participants’ Demographic Information

Characteristics Frequency %

Gender Male 1067 40.9
Female 1541 59.1

Subject discipline Arts 1374 52.7
Science 1234 47.3

Academic status Undergraduate 2184 83.8
Graduate 413 15.8

Other 11 0.4

COVID-19 Health status Affected 1538 59.0
Not affected 1070 41.0

Total 2608 100
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Table 2 provides information about constructs’ reliability, CR, and AVE. According to the suggested criteria, all 
constructs had high-reliability values. The CR for all six constructs varied from 0.809 to 0.964, greater than the cut-off 
value, as stated in the literature, indicating that the model was convergent. The AVE for all variables was substantially 
higher than the cut-off, ranging from 0.605 to 0.816.

The discriminant validity of the instrument was then assessed by ensuring that none of its constructs had a significant 
correlation with one another.69 The square root of the average variance retrieved for each construct was greater than the 
square of the inter-construct correlations.68 The results of further evaluating the discriminant validity of the measurement 
model’s component are shown in Table 3.

The Heterotrait-Monotrait ratio (HTMT) is reliable for evaluating discriminant validity. It overcomes the drawbacks 
of the less demanding Fornell-Larcker criterion.70 To satisfy the HTMT standards, all values must be less than 0.90.70,71 

As shown in Table 4, the HTMT ratio for all constructs was less than 0.90, which also met the requirements. Therefore, 
the discriminant validity of the notions was established.

The Structural Model Analysis Results
Based on the body of literature, several hypotheses were developed to answer these four research questions. The first research 
question was evaluated in this section. Four hypotheses were developed to examine the structural model. Online learning 
satisfaction was assumed to be directly correlated with self-regulated learning. It was also suggested that three elements – 
teaching, social, and cognitive – affect self-regulated learning. If the t-value was more than 1.196, the hypothesis was significant.

Path coefficients were computed when data were gathered to verify the hypothesis. Table 5 presents the results of 
structural equation modeling for the suggested model using PLS. According to the model, the adjusted R2 values of 
61.5% for OLS and 68.8% for SRL were sufficient. The online satisfaction of Chinese university students and all crucial 
routes to self-regulated learning was significant at the 99.9% confidence level, except for social presence.

The relationship between SRL and OLS in H1 was statistically significant (β = 0.442, t = 16.275, p < 0.01). H2 
investigated the impact of TecP on SRL. TecP substantially affected SRL (β = 0.206, t = 8.327, p < 0.01). Consequently, 

Table 2 Cronbach’s Alpha, Composite Reliability (CR), and 
Average Variance Extracted (AVE)

Constructs Cronbach’s Alpha CR AVE

CP 0.955 0.964 0.816

ES 0.756 0.809 0.605
OLS 0.947 0.958 0.791

SP 0.925 0.942 0.729

SRL 0.951 0.96 0.774
TecP 0.951 0.959 0.772

Abbreviations: CP, cognitive presence; ES, emotional states; OLS, online learning 
satisfaction; SP, social presence; SRL, self-regulated learning; TecP, teaching presence.

Table 3 Discriminant Validity – Fornell-Larcker Criterion

Constructs CP ES OLS SP SRL TecP

CP 0.903

ES 0.678 0.778
OLS 0.761 0.714 0.889

SP 0.667 0.664 0.744 0.854

SRL 0.616 0.664 0.714 0.725 0.88
TecP 0.696 0.555 0.607 0.672 0.675 0.879

Note: Diagonals (italic) values are the square root of the AVE values of each respective construct. 
Abbreviations: CP, cognitive presence; ES, emotional states; OLS, online learning satisfaction; SP, 
social presence; SRL, self-regulated learning; TecP, teaching presence.
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H2 was advised. H3 investigated how SP affects SRL. The results showed SP and SRL had an insignificant relationship 
(β = 0.01, t = 0.337, p > 0.01). Cognitive presence and SRL had a significant connection, and so H4 was supported (β = 
0.664, t = 19.841, p < 0.01). Table 5 and Figure 2 detail all the results for the hypotheses.

The Moderation Analysis Results
Moderation analysis was used in the present study to address the second research question. The current study used the 
PLS product-indicator technique to analyze the moderating role of emotional states on the connection between self- 
regulated learning and Chinese university students’ online learning satisfaction.72 The current research initially calculated 
the influence of ES on SRL and OLS to explore the moderating effect. No matter how strong the other linked route 

Table 4 The HTMT

CP ES OLS SP SRL TecP

CP
ES 0.706

OLS 0.8 0.754

SP 0.617 0.717 0.794
SRL 0.774 0.704 0.751 0.771

TecP 0.729 0.577 0.639 0.715 0.707

Abbreviations: CP, cognitive presence; ES, emotional states; OLS, online learning 
satisfaction; SP, social presence; SRL, self-regulated learning; TecP, teaching presence.

Table 5 Structural Relationships and Hypothesis Testing

Hypothesis Path Path Coefficient t Statistics p value Decision

H1 SRL→OLS 0.442 16.275 < 0.01 Supported
H2 TecP→SRL 0.206 8.327 < 0.01 Supported

H3 SP→SRL 0.01 0.337 > 0.01 Not supported

H4 CP→SRL 0.664 19.841 < 0.01 Supported

Abbreviations: SRL, self-regulated learning; OLS, online learning satisfaction; TecP, teaching presence; SP, social 
presence; CP, cognitive presence.

Self-regulated
Learning

Cognitive Presence

Social Presence

Teaching Presence

Online Learning
Satisfaction

Emotional States

0.032***

0.442***

0.6
64

**
*

0.01

0.206***

Figure 2 Path coefficients of the hypothesized model. 
Note: ***p < 0.001.
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coefficients are, a moderator’s relevance can be demonstrated where the interaction influence is strong.72 The results 
showed a significant (t = 2.972) standardized path coefficient of 0.032 for the interaction construct in the case of OLS. In 
this respect, H5 received support. All moderation outcomes are explained in Table 6 and Figure 3.

The findings demonstrated that emotional states were critical in the current study and served as a moderator. 
Emotional states played a moderating role in the SRL-OLS relationship and were considerable and favourable. This 
might be the case because the students had positive emotional states; they could self-regulate their learning, and their 
online learning satisfaction would be enhanced.

The Mediation Analysis Results
Additionally, to answer the third research question, mediation analysis was performed to understand better how self-regulated 
learning affected the relationships between three presence and online learning satisfaction. The current study focused on 
bootstrapping and examined the mediating roles of H6, H7, and H8 in several constructs using the most recent conventions.73–75

The indirect impact must also be substantial to mediate.76 A model study supported H6, H7, and H8 by demonstrating 
that SRL mediated the connection between the CoI elements and online learning satisfaction. A model study supported 
H6 by indicating that SRL mediated the association between teaching presence and OLS. Table 5 demonstrated that the 
direct relationship between social presence and SRL was inconsequential. It was likewise insignificant when SRL was 
a mediator between social presence and OLS, so H7 was not supported. Additionally, SRL supported H8 by demonstrat-
ing a substantial link and mediating between cognitive presence and OLS. The complete set of mediation research results 
is shown in Table 7.

The Multi-Group Analysis Results
The multi-group analysis (MGA) method was then used to answer the fourth research question. When comparing PLS- 
MGA groups, if the p-values are more than 0.95 and lower than 0.05, there is a significant difference.70,71 The results 
showed no significant differences for the demographic variable of gender. However, there were significant differences in 

Table 6 The Moderation Analysis Results

Hypothesis Moderating Relationship Original Sample STDEV t Statistics p value Decision Supported

H5 Moderating effect 1 -> OLS 0.032 0.011 2.972 0.003 Yes

Abbreviation: OLS, online learning satisfaction.

Figure 3 The moderation effect.
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the demographic variables of subject discipline, academic status, and COVID-19 health status. The results are presented 
in Tables 8–10.

As shown in Table 8, the p-values in PLS-MGA were less than 0.05 for subject discipline, showing that the effect of 
SP on SRL varied between arts and science student groups. That significant difference showed that social presence 
impacted self-regulated learning in science majors probably because the students must interact with teachers to learn and 
support their experimental work more than in the art majors.

Moreover, as shown in Table 9, the p-values in PLS-MGA were less than 0.05 for academic status, showing that the 
effect of SP on SRL varied significantly between the undergraduate and graduate groups (p < 0.05). Undergraduate 
students were less motivated than graduate students. Graduate students were considered to work more independently and 
had more self-regulated learning motives than undergraduate students.

Finally, as shown in Table 10, the PLS-MGA p-values were less than 0.05 for the demographic variable of COVID-19 
health status. This indicated that the affected and not affected responses to TecP’s impact on SRL were significantly 
different (p < 0.05). The values were much higher in non-affected than affected, suggesting that non-affected students 
valued the implications of teaching presence for self-regulated learning more and were more concerned with teaching 
presence than the affected university students.

Table 7 The Mediation Effects

Hypothesis Mediating Relationship Path Coefficient STDEV t Statistics p value Decision Supported

H6 TecP ->SRL ->OLS 0.091 0.012 7.803 < 0.01 Yes
H7 SP ->SRL ->OLS 0.004 0.013 0.336 > 0.01 No

H8 CP ->SRL ->OLS 0.294 0.024 12.226 < 0.01 Yes

Abbreviations: TecP, teaching presence; SRL, self-regulated learning; OLS, online learning satisfaction; SP, social presence; CP, cognitive presence.

Table 8 MGA Results for the Demographic Variable of Subject Discipline

Path Coefficients-Diff 
(Arts - Sciences)

p-value Original 1-Tailed 
(Arts vs Sciences)

p-value New 
(Arts vs Sciences)

CP -> SRL −0.01 0.555 0.891
ES -> OLS 0.037 0.235 0.47

Moderating Effect 1 -> OLS 0.024 0.137 0.274

SP -> SRL −0.119 0.975 0.049
SRL -> OLS −0.038 0.758 0.483

TecP -> SRL 0.072 0.067 0.134

Abbreviations: CP, cognitive presence; SRL, self-regulated learning; OLS, online learning satisfaction; SP, social presence; TecP, teaching 
presence.

Table 9 MGA Results for the Demographic Variable of Academic Status

Path Coefficients-Diff 
(Undergraduate - Graduate)

p-value Original 1-Tailed 
(Undergraduate vs Graduate)

p-value New  
(Undergraduate vs Graduate)

CP -> SRL −0.078 0.832 0.337

ES -> OLS 0.037 0.291 0.582
Moderating Effect 1 -> OLS 0.046 0.097 0.193

SP -> SRL 0.155 0.016 0.033

SRL -> OLS 0.09 0.12 0.24
TecP -> SRL 0.028 0.32 0.639

Abbreviations: CP, cognitive presence; SRL, self-regulated learning; ES, emotional states; OLS, online learning satisfaction; SP, social presence; TecP, teaching presence.
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Discussion
The first research question asked how the three elements within the CoI framework affected Chinese university students’ 
online learning satisfaction. The result indicated that teaching and cognitive presence affected their online learning 
satisfaction significantly through self-regulated learning (p < 0.01);1,2,41,42 however, social presence was not found to 
significantly affect their online learning satisfaction, which was different from previous research findings.1,2 Further 
research is needed to validate this finding. The first research question elaborated and supported H1, H2, and H4, while H3 
was not proven in the present research.

The second research question asked how Chinese university students’ emotional states affected the relationship 
between their self-regulated learning and online learning satisfaction. The results showed that emotional states played 
a significant moderating role in the relationship between self-regulated learning and online learning satisfaction (p < 
0.01). This finding confirmed that students having positive and stable emotional states were more likely to adopt self- 
regulated learning, which was helpful to enhance their online learning satisfaction, hence proving H5.

The third research question asked how the self-regulated learning variable mediated the link between the three 
presence and online learning satisfaction. The findings suggested that self-regulated learning was a significant mediator 
between teaching presence, cognitive presence, and online learning satisfaction, respectively (p < 0.01).1,2 However, it 
was not a significant mediator between social presence and online learning satisfaction. These findings suggested that 
self-regulated learning was developed in university students during the COVID-19 era. After lifting all the restrictions, 
students were well-equipped with online learning. The present study also proved that these teaching and cognitive 
presence were crucial to online satisfaction through self-regulated learning. Hence, these findings also supported H6 and 
H8. Students were not socially connected to their teachers, so social presence impacted inversely and showed no impact 
on self-regulated learning due to a lack of motivation and self-enthusiasm. So, H7 was not supported in the present 
research question.

The final research question asked about the significant structural equation modeling differences across demographic 
variables of gender, subject discipline, academic status, and COVID-19 health status. The results indicated significant 
differences for all these demographic variables except for gender. There was a substantial difference between the arts and 
sciences major students for the subject discipline variable. Because science major students need to connect with teachers 
to learn and support their experimental work more than arts major students, the significant differences demonstrated that 
social presence had an impact on self-regulated learning in the science majors (p < 0.05). For the variable of academic 
status, there was a significant difference between undergraduate and graduate students. Undergraduate students were less 
driven and less capable of learning novel things independently. Therefore, undergraduate students must meet with their 
instructors regularly to learn more. In contrast, graduate students were thought to work autonomously and had self- 
regulated learning goals (p < 0.05). For the variable of COVID-19 health status, there was a significant difference 
between affected and non-affected (p < 0.05). The values were significantly higher in the non-affected group than in the 
affected group, indicating that the non-affected group valued teaching presence more and were more concerned about it.

Table 10 MGA Results for the Demographic Variable of COVID-19 Health Status

Path Coefficients-Diff 
(Affected - Not Affected)

p-value Original 1-Tailed 
(Affected vs Not Affected)

p-value New  
(Affected vs Not Affected)

CP -> SRL 0.097 0.093 0.187

ES -> OLS −0.038 0.764 0.472

Moderating Effect 1 -> OLS −0.047 0.975 0.05
SP -> SRL 0.015 0.404 0.807

SRL -> OLS 0.064 0.126 0.252

TecP -> SRL −0.125 0.99 0.019

Abbreviations: CP, cognitive presence; SRL, self-regulated learning; ES, emotional states; OLS, online learning satisfaction; SP, social presence; TecP, teaching 
presence.
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Limitations of the Study
This study was limited in the following four ways. First, the sample size was large, but more than 80% of the participants 
were undergraduate students. The imbalance between undergraduate and graduate student participants might have limited 
the interpretation and generalization of the findings. Second, only four demographic variables were considered in this 
study; other demographic variables such as household income, marital status, and urban vs rural areas were not included, 
which might have limited the generalization of the results to university students across China. Thirdly, the main focus of 
the study was the students from universities across China, while missing the teachers’ viewpoint in the present study. 
Teacher-students are dyads and depend on each other stimulatingly. So, teachers’ viewpoints should be studied in future 
research to make the research more concise and valuable. Finally, the present study discussed only the positive emotional 
states of the students, ignoring the negative ones, which can be discussed in future studies.

Conclusion
This study investigated how teaching, social, and cognitive presence within the community of inquiry (CoI) framework 
impacts Chinese students’ online learning satisfaction through self-regulated learning and emotional states. The follow-
ing three conclusions are drawn. First, teaching and cognitive presence significantly affect Chinese university students’ 
online learning satisfaction after lifting all COVID-19 restrictions. Second, emotional states act as a significant mod-
erator, which significantly moderates the relationship between self-regulated learning and online learning satisfaction. 
Third, self-regulated learning is a significant mediator, an important binding force between teaching and cognitive 
presence, and university students’ online learning satisfaction.

Implications of the Study
The results of this study would have the following important implications for Chinese university students and their 
teachers as well as the leaders and policymakers at different levels. First, Chinese university students are suggested to 
enhance their self-regulated learning skills, build online learning confidence, manage their time effectively, and complete 
online learning tasks promptly.1,2 Further, they are encouraged to adjust their emotional states in online learning. Positive 
emotional states would help them self-regulate online learning and eventually feel satisfied. Second, university teachers 
should create a shared online learning environment and increase students’ perceived social presence in teaching online 
courses.2 In addition, they are suggested to develop students’ self-regulated skills and adjust their emotional states for 
online learning. Finally, leaders and decision-makers at different levels should know university students’ online learning 
challenges and understand teachers’ online teaching difficulties. It is suggested that specific policies and procedures be 
implemented to create supportive online learning communities and increase students’ learning satisfaction by encoura-
ging students to maintain positive emotional states and manage their online learning. It also suggests that teachers 
increase teacher-student and student-student interactions in online classrooms.
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