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Abstract

Background: Considerable evidence suggests that students' achievement emotions

are important contributors to their learning and success online. It is, therefore, essen-

tial to understand and support students' emotional experiences to enhance online

education, especially under the COVID-19 context. However, to date, very few stud-

ies have investigated how students' achievement emotions might be affected by

teaching and learning factors in online learning environments.

Objectives: Based on Pekrun's (2006) control-value theory of achievement emotions,

this study examined the influence of students' perceived online teaching quality and

appraisals of control and value on their achievement emotions in an online second

language (L2) learning context instigated by the COVID-19.

Methods: Data were collected using an online survey of 1503 undergraduates from

ten universities across different regions of China. Confirmatory factor analyses (CFA)

were performed to test the validity of the instruments and structural equation model-

ling were conducted to examine the relations between L2 teaching and learning

variables.

Results and Conclusions: Results revealed that perceived teacher internet and com-

munication technology competence had positive effects on enjoyment, but negative

effects on anxiety and boredom, and these effects were fully mediated by perceived

control and/or value. Perceived chaotic teaching structure (CTS) had reverse effects

for the three emotions. Perceived CTS effects on enjoyment and anxiety were fully

and partially mediated by perceived control, respectively.

Takeaways: Online teaching quality is critical for students' appraisals and emotions

towards L2 learning. Teachers should strive to improve online teaching quality and

design interventions targeting students' perceived control and value to temper their

affective experiences associated with the crisis-prompted online teaching practices.
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1 | INTRODUCTION

Due to the COVID pandemic, schools and universities were closed on

a nationwide or local basis in 161 countries, affecting approximately

1.725 billion learners worldwide (UNESCO, 2020). In response to

school closures, China became one of the first countries to implement

nationwide online learning programs and utilize various educational

applications and platforms (e.g., massive open online courses

(MOOCs), WeChat, DingDing, QQ, and Zoom) that schools and

teachers could use to interact with learners remotely and therefore

limit the interruption to education (Chen et al., 2020). Notwithstand-

ing such effort, this sudden shift to the urgently developed courses

assisted by internet and communication technology (ICT) was likely to

induce strong pressures on both teachers and students which can

substantially influence students' achievement emotions. Previous

research demonstrated that emotions can have a sizeable impact on

students' achievement and attitudes in both traditional and online

learning environments and thus are crucial for gauging the effective-

ness of ICT courses (Artino Jr & Jones II, 2012; Buil et al., 2016;

Pekrun et al., 2011). However, to date, little is known about the fac-

tors that might influence students' affective experiences towards the

pandemic-driven online courses.

Several studies have documented that teachers' ICT competence

(Schmidt et al., 2009) and pedagogical design (Skinner &

Belmont, 1993) can greatly enhance students' online second language

(L2) learning by supporting technological efficacy, promoting moti-

vation for e-learning, facilitating content comprehension, and fos-

tering engagement in collaborative discussion (Darling-Aduana &

Heinrich, 2018; Fryer & Bovee, 2016; Xu et al., 2020). However, stud-

ies have yet to examine how students' perceptions of teachers' ICT

competence and provision of or lack of teaching structure affect stu-

dents' cognitive appraisals and emotions for online L2 learning

courses. The need to investigate the influence of these two teaching

factors on students' appraisals and emotions has become even more

relevant in the present EFL (English as a foreign language) context

given that English is a required subject for Chinese university students

and they must pass the exam to obtain their degree under the crisis-

promoted online L2 learning environment of the COVID pandemic.

The current research draws on Pekrun's (2006, 2018) control-

value theory (CVT) of achievement emotions to investigate the teach-

ing and appraisal antecedents of students' online learning emotions.

According to CVT, aspects of the learning environment such as teach-

ing characteristics are viewed as distal antecedents of achievement

emotions which may influence students' emotions directly or indi-

rectly via students' perceived control and value on achievement activi-

ties and outcomes. These assumptions, however, have only been

tested in face-to-face classrooms focusing on students' emotions for

learning STEM (science, technology, engineering and mathematics)

subjects (Goetz et al., 2020). Because of the domain-specific nature of

achievement emotions (Shao et al., 2023), it is important to investi-

gate emotions and their antecedents in different subjects such as lan-

guage learning. Therefore, to cover these research gaps, the present

study examines the extent to which two crucial teaching factors,

namely, students' perceived teacher ICT competence and chaotic

teaching structure (CTS), directly and indirectly impact their L2 enjoy-

ment, anxiety and boredom through perceived control and value in

the context of Chinese tertiary online language classes during the

global pandemic.

2 | LITERATURE REVIEW AND
THEORETICAL FRAMEWORK

2.1 | Emotions in online learning

The importance of students' emotions has been well-established

in traditional classrooms (Pekrun & Perry, 2014), however, their role in

online learning environments has received increased attention only in

the last decade. Among the early studies, Artino Jr and Jones II (2012)

examined the relations between three achievement-related emotions

and self-regulated learning behaviours in a self-paced online course.

Results showed that enjoyment was positively associated with elabo-

ration and metacognition while frustration and boredom were nega-

tively associated with these learning behaviours. Recently, Ding and

Zhao's (2020) study revealed that in general, positive emotions

(i.e., enjoyment and excitement) were positively related to students'

engagement in MOOC whereas negative emotions (i.e., boredom and

annoyance) were negatively related to engagement. These studies

suggest that students' positive and negative emotional experiences

can have a considerable effect on a number of online learning out-

comes, and they may also be considered as important educational out-

comes in their own right, providing key insights into the online

learning experiences of students. Given that online learning has

become the only way for many university students to fulfil their

degree requirements in the COVID context, it is conceivable that

emotions may exert an even larger impact on students' learning in

general and L2 learning in particular.

Empirical evidence suggests that teaching factors specific to

online learning environments might trigger a wide range of learners'

discrete emotions (Hilliard et al., 2020; Zhang & Lin, 2020). During the

COVID pandemic, the issues concerning teachers' technological and

pedagogical competence have become apparent as many teachers

around the world, including language teachers, had to move suddenly

from face-to-face education to a new format for which they were not

prepared. Given that technology use places considerable demands on

teachers in the current landscape, it is conceivable that merely intro-

ducing technology to the educational process and expecting them to

deliver what was originally planned for a face-to-face instruction in an

online format would cause problems, such as creating a CTS. In accor-

dance with this concern, a recent large-scale study investigating

online teaching quality during the COVID pandemic among 57 univer-

sities in China, Hu and Xie (2020) showed that the majority of

teachers and students were not familiar with online education, the

teaching design and structure failed to meet the students' expecta-

tions, and students had difficulties in regulating their own learning.

Such teaching conditions may seriously influence students' affective
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experiences (e.g., increase feelings of distress) and performance in

online L2 learning (see Jung et al., 2012). Despite their pivotal impor-

tance, there is currently a lack of empirical research exploring how the

crisis-prompted online language teaching practices are perceived by

students and how these perceptions impact their emotions, which are

crucial indicators of online L2 learning success.

2.2 | Teachers' ICT competence and chaotic
teaching structure

Teachers' ICT competence refers to ‘a series of knowledge and skills

that teachers must acquire in various technological resources so they

can introduce them completely into their teaching practice’ (Almerich

et al., 2016, p.112). As key agents in integrating ICT into education,

teachers' ICT competence is essential for student access, engagement,

motivation, control and value beliefs and attainment in online learning

environments (Darling-Aduana & Heinrich, 2018; Fryer &

Bovee, 2016, 2018). In their technological pedagogical content knowl-

edge (TPACK) framework, Mishra and Koehler (2006) asserted that

for effective ICT integration in teaching and learning, teachers do not

only need to have knowledge on pedagogy, content, and technology,

but they also need to know how these aspects are interlinked. More

specifically, TPACK consists of three core components of knowledge

(pedagogy, content and technology), and four components which are

formed at their intersections, namely pedagogical content knowledge,

technological pedagogical knowledge, technological content knowl-

edge and technological pedagogical knowledge (see Schmidt

et al., 2009 for a detailed description). TPACK is widely embraced as a

solid framework and supported empirically for teacher education pro-

grams and research in addressing problems relating to integrating ICT

in education (Schmidt et al., 2009).

In the COVID context, students' perceived teacher competence

to provide them with technological and pedagogical support bears sig-

nificant importance for reducing students' distress and anxiety

towards online learning and improving their motivation and produc-

tive behaviours (Hicks et al., 2021). Students expect teachers to pos-

sess adequate ICT competence that will help them to deliver a course

with an innovative design, interesting interactive features and respon-

sive feedback rather than merely transform traditional lecture content

to a new platform (Hicks et al., 2021). This draws heavily on teachers'

ability to synthesize pedagogical content, lesson structures, and tech-

nological use in a short period of time. Recent evidence also suggests

that students' perceptions of teachers' active role in online courses

(e.g., more presence and interactive dialogue) play a crucial role in

helping them to keep track of time, lowering their anxiety, and

improving e-learning efficacy and satisfaction, particularly for the sub-

ject of language learning (Aysel, 2021).

Another critical aspect of quality online learning is teachers' provi-

sion or lack of provision of teaching structure (i.e., CTS) (see Jung

et al., 2012). Structure is conceptualized as “the amount and clarity of

the information teachers provide to students about what is expected

and how they can realize those expectations” (Reeve, 2009, p.165).

In a well-structured learning environment, teachers provide

structure by (a) setting clear goals and communicating their rules

and expectations before a learning activity, (b) monitoring stu-

dents' progress and providing appropriate help and guidance dur-

ing a learning activity, and (c) identifying students' weaknesses

and strengths and giving feedback accordingly after a learning

activity (Reeve, 2009). In contrast, chaos occurs when teachers

fail to establish clear directions, offer support or give construc-

tive feedback which makes it more difficult for students to focus

on their learning and progress, and to develop their competence

(Aelterman et al., 2019).

The quality of an online learning environment (i.e., well-structured

or chaotic) matters for important educational outcomes such as stu-

dents' control and value beliefs, motivation, satisfaction, emotions,

and performance (Hew et al., 2020; Hu & Xie, 2020). For instance,

Jung et al.'s (2012) study identified that poor instructional design

(e.g., lack of clear expectation for group tasks) was one of the most

important factors for causing Japanese university students' stress in

an online collaborative class using English as the main medium of

instruction. In contrast, a well-designed online classroom with good

teaching practices such as monitoring student behaviour and manag-

ing instruction pace is positively related to students' positive emotions

but negatively related to their negative emotions (Gold &

Windscheid, 2020). Given that the outbreak of COVID has fundamen-

tally disrupted teaching and learning practices and allowed little time

for many teachers to provide well-structured online classes for their

students (see Moorhouse & Kohnke, 2021), students' perception of a

CTS can decrease their perceived control and satisfaction for online

learning but increase their anxiety and non-productive learning behav-

iours (Hicks et al., 2021). For an online language class, the demand for

elaborate course design and management may be even higher, as lan-

guage subjects often require more interaction between teachers and

students (Zhang & Lin, 2020). Language teachers' instructional struc-

ture, experience and practice may play a key role in supporting stu-

dents undergo a smooth transition from face-to-face classrooms to

online learning. Consequently, it is important to know the effects of

the pandemic-driven online L2 teaching practices on students' percep-

tions and affective experiences so that pedagogical adjustment can

be made.

2.3 | Control-value theory of achievement
emotions

We employed Pekrun's (2006) CVT of achievement emotions as a the-

oretical framework to examine the relations between perceived teach-

ing characteristics, students' perceived control and value and

achievement emotions in the present study. Achievement emotions

are defined as ‘emotions that relate to achievement activities or

achievement outcomes’ (Pekrun, 2006, p. 317). In a series of qualita-

tive and quantitative studies, Pekrun et al. (2011) identified a number

of emotions (e.g., enjoyment, hope, pride, anxiety, shame, and bore-

dom) that were most commonly reported by students in academic

SHAO ET AL. 3
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settings. These emotions are further differentiated from each other in

a three-dimensional taxonomy which combines the valence (positive

or negative), activation (activating or deactivating), and object focus

(prospective, concurrent, or retrospective) dimensions. We focused

on three of these emotions: enjoyment (positive activating), anxiety

(negative activating) and boredom (negative deactivating) which rep-

resent three prototypes of achievement emotions and are the most

frequently examined emotions in education and language contexts

(Shao & Parkinson, 2021). While enjoyment has become the most

studied positive emotion in the field of L2 learning in recent years

(Shao et al., 2023), anxiety (Kutuk et al., 2022) and boredom (Pawlak

et al., 2022) are recognized as the most experienced and observed

negative emotions in language classes.

According to CVT, achievement emotions are induced by

appraisals of achievement related control and value, which are prox-

imal determinants of these emotions (Pekrun, 2006). Perceived con-

trol refers to the extent to which students believe that they can

exert causal influence over the learning process and outcomes. Per-

ceived value refers to the degree of importance students attach to

learning activities and outcomes (Pekrun, 2006), and can be intrinsic

(e.g., valuing English because it is interesting), attainment

(i.e., valuing doing well in an English exam) and utility (i.e., valuing

English because it relates to one's future plans) (Eccles, 2005). Dif-

ferent combinations of control and value elicit different achieve-

ment emotions (Pekrun & Perry, 2014). For instance, enjoyment is

instigated when students feel that they can master the learning

material (i.e., high control) and when they value the learning material

(i.e., high value). In contrast, students experience anxiety when they

believe that they cannot master the learning material (i.e., low con-

trol), especially in high-value learning activities. Boredom is induced

when learning activities are not valued (i.e., low value), and students'

control is either too low or too high, indicating a possible curvilinear

relationship between students' appraisals of control and boredom

(Pekrun et al., 2010).

In CVT, teaching reflects a key facet of the learning environment

which functions as a distal antecedent of achievement emotions

(Pekrun & Perry, 2014). Teaching characteristics are assumed to have

an indirect effect on students' emotions via their cognitive

appraisals (i.e., perceived control and value) of the learning envi-

ronment which are more proximal antecedents of achievement

emotions. Teaching factors such as teachers' emotions and behav-

iours may also influence students' emotions directly without con-

scious appraisals (Frenzel et al., 2007; Pekrun & Perry, 2014),

although evidence is largely lacking as to which aspects of teaching

directly and indirectly impact students' discrete emotions.

Recently, Goetz et al. (2020) examined the influence of perceived

supportive presentation style and excessive lesson demands on

students' achievement emotions via control and value appraisals.

Results showed that the direct and indirect effects of teaching on

students' emotions differed depending on the combinations of

appraisals and emotions.

CVT has been proven to be an effective tool for studying ante-

cedents and outcomes of achievement emotions in online learning

environments (see a special issue edited by Artino Jr, 2012). In their

recent meta-analytic review, Loderer et al. (2020) examined the rela-

tions between a number of achievement emotions and their anteced-

ents and outcomes in online learning environments. This research not

only has demonstrated the applicability of CVT to these environ-

ments, but it has also highlighted that CVT has the potential to inform

the design of effective online teaching and learning environments.

Achievement emotions can play a critical role in several important

achievement outcomes such as attention, motivation, and perfor-

mance in online learning environments (Loderer et al., 2020). It may

be expected that while negative emotions such as anxiety hinder stu-

dents' learning progress, positive emotions such as enjoyment support

it by, for example, increasing their attention or motivation (Parker

et al., 2021). However, within the CVT framework, achievement emo-

tions ‘are more than a simple dichotomy of positive and negative

emotions’ and hence, their influence on learning is more complex and

multifaceted which calls for greater scholarly attention (Xing

et al., 2019).

Situated within the new online learning context of the COVID

pandemic, it is apparent that students' control and value

appraisals and achievement emotions towards language learning

will be challenged due to considerable uncertainty. Foreseeable

issues may include underprepared lesson structures and contents,

various ICT interruptions (e.g., lack of internet access or inade-

quacy of students' technical knowledge), and insufficient paralin-

guistic input (e.g., lack of eye contact or facial expressions). These

issues are likely to undermine students' perceived control and

value about the quality of online L2 learning (Hu & Xie, 2020;

Zhang & Lin, 2020). This would, in turn, cause negative learning

experiences for students such as experiencing anxiety and bore-

dom (Hicks et al., 2021). CVT explains that with proper support of

the learning environment, students' control and value appraisals

and achievement emotions can be changed or improved. Accord-

ingly, in the COVID context, teachers' ability to quickly adjust to

online language teaching and provide students with sufficient

technological and pedagogical support are crucial for moderating

students' control and value appraisals which can have direct

and indirect effects on students' achievement emotions towards

online learning.

A growing body of evidence demonstrates that achievement

emotions and their antecedents are likely to be organized in con-

text and domain specific ways (Goetz et al., 2007; Loderer

et al., 2020; Pekrun et al., 2011). However, past research on

achievement emotions has predominantly focused on math-related

subjects, and CVT has only recently been used to explore student

emotions in the domain of L2 learning (Davari et al., 2020; Shao

et al., 2019, 2020). Since English is a core university subject in

China and critically important for students' academic success,

career development and progression, it is likely that learning

English induces high pressure and strong emotions among students,

especially in the present online L2 learning environment where the

interactional dynamics among teachers, peers and students is

largely compromised (e.g., speech or paralinguistic).

4 SHAO ET AL.
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2.3.1 | The present study

Situated in the COVID EFL online learning context and based on CVT

of achievement emotions, we hypothesize that students' perceptions

of teaching characteristics (i.e., teachers' ICT competence and CTS)

and their achievement emotions are related, and this relationship is

mediated by students' cognitive appraisals (i.e., control and value).

Specifically, our study addressed the following three research

questions:

1. What are the relations among teaching characteristics, cognitive

appraisals and achievement emotions?

2. Will control and value appraisals mediate the relationship between

perceived teacher ICT competence and achievement emotions?

3. Will control and value appraisals mediate the relationship between

perceived CTS and achievement emotions?

3 | METHOD

3.1 | Participants and procedure

The sample consisted of 1503 undergraduates (796 males and

707 females; Mage = 19.11 years; SDage = 0.89) from 10 universities

across different regions of China, studying in a diverse range of majors

(e.g., science, engineering, finance, economics, social sciences, and lib-

eral arts) and the majority of whom were freshmen (91.7%) as English

is the required subject only for first-year university students in China.

At the time of data collection, participants had an average of less than

1 year's (M = 0.92 year) online EFL learning experience and 39.3% of

them had no experience with online education. Participants were

attending a national mandatory online English course during the

COVID pandemic as part of their degree requirement. They used New

College English as their textbook for the online course. The level of the

course was between intermediate to upper-intermediate levels. The

course comprised of teacher lead-in activities, teacher and student

interactions, in-class reading and after-class exercises with a focus on

communication. Most of the course teachers did not have online

teaching experience (Hu & Xie, 2020) and the communication purpose

of the course (especially for peer discussion) was largely compromised

by the online learning environment of the COVID pandemic.

To obtain a convenience sample, we contacted relevant English

teachers who were teaching online courses and agreed to recruit par-

ticipant for this research in each university. Due to administrative reg-

ulation and different online teaching schedules set up for respective

universities during the COVID outbreak, we were allowed to access

participants on only one occasion; therefore, the research design was

cross-sectional. As the survey contains questions pertaining to

teacher characteristics, we asked each teacher to refrain from men-

tioning the research to their students to avoid possible compliance

related issues. Instead, a class representative was assigned to cooper-

ate with the researchers and oversee the online questionnaire com-

pletion of their fellow students. The class representative first invited

their classmates to join an online communication group created by the

researchers using QQ or Wechat (the two most-used communication

software in China). After the researchers briefed participants on the

purpose of the study and the voluntary and anonymous nature of par-

ticipating, participants could then access the questionnaire either by

scanning a two-dimensional digital code or clicking a web link. Fifty-

six students failed to complete the survey; their partial data were sub-

sequently discarded. Participants answered the Chinese translated

questionnaire and research assistants were available to answer ques-

tions during data collection. Institutional Review Board ethical

approval was obtained, and the research was conducted in accor-

dance with the American Psychological Association's ethical principles

regarding research with human participants. The data that support the

findings of this study are available on request from the corresponding

author. The data are not publicly available due to privacy or ethical

restrictions.

3.2 | Instruments

The questionnaire was created using an online survey development

tool (i.e., WenJuanXing) and posted on the platform's webpage. The

questionnaire included socio-demographic information, such as gen-

der, age, and years of online learning experience (see Supplementary

Materials S1). Among all of the self-report scales, teacher ICT compe-

tence and CTS did not have a Chinese validated version, and these

two scales were translated from English into Chinese and back-

translated by a team of bilingual researchers. For students' percep-

tions of control and value and achievement emotions, we used the

Chinese version of the scales which were recently validated by Shao

and Parkinson (2021). All items of the focal variables were rated on a

five-point Likert scale (1 = strongly disagree to 5 = strongly agree). A

pilot test was also conducted among 218 students to check the word-

ing and internal consistency of the translated scales. All items demon-

strated excellent item-total correlations rit > 0.40 and reliability

(Cronbach's α > 0.75) and validity (CFIs ≥ 0.95; TLI ≥ 0.95;

RMSEAs ≤ 0.08 and SRMRs ≤ 0.04) were also good to satisfactory for

all scales. Participants in the pilot study were excluded from the final

dataset.

3.2.1 | Teacher ICT competence and chaotic
teaching structure

Students' perceptions of teacher ICT competence were assessed by a

six-item scale adapted from the TPACK scale (Schmidt et al., 2009).

The scale assesses students' perceived teacher competencies for inte-

grating technology with teaching for enhancing students' learning. As

the item contents of the original TPACK scale were formulated for

teachers and tapped into four subjects of learning, we reformulated

the content of all items by using the same stem ‘In this online English

class, my teacher…’ as the referent to the present online EFL context

(e.g., ‘In this online English class, my teacher integrates technologies

SHAO ET AL. 5
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with learning materials and teaching methods smoothly’; α = 0.94).

Students' perceptions of CTS were assessed by six items adapted

from the Teacher Provision of Structure subscale of the Teacher as

Social Context Questionnaire (Skinner & Belmont, 1993). The scale

measures the extent to which students perceive their teacher to be

unclear in their expectations, lesson plans and adjustment of teaching

strategies (e.g., ‘In this online English class, my teacher doesn't make it

clear what he/she expects from us’; α = 0.80).

3.2.2 | Control and value appraisals

Students' perceived control was measured by a short-version of

Marsh and O'Neill's (1984) Self-Description Questionnaire (SDQ),

consisting of five items assessing students' self-concept in the online

English course (e.g., ‘In this online English class, I have done well’;
α = 0.86). Students' perceived value was assessed by two four-item

subscales adapted from the Task Value Questionnaire (Pekrun &

Meier, 2011). The two scales measured students' intrinsic value and

attainment value related to the online English course (e.g., ‘I find this

online English class very interesting’; α = 0.87; ‘My primary goal in

this online English class is to get good marks’; α = 0.82). The Chinese

validated version of the control and value scales (Shao &

Parkinson, 2021) was used for the present research.

3.2.3 | Achievement emotions in online learning

Students' emotions towards the online English course were assessed

by three emotion subscales: enjoyment, anxiety and boredom,

adapted from the Achievement Emotions Questionnaire (AEQ; Pekrun

et al., 2011). The class-related subscale of the AEQ was adapted and

used in the present study and it has also recently been validated in a

Chinese EFL context (Shao & Parkinson, 2021). Each emotion subscale

consisted of five items and asked students to report their enjoyment

(e.g., “I enjoy this online English class”; α = 0.92), anxiety (e.g., “I feel
anxious in this online English class”; α = 0.86) and boredom (e.g., “I
get bored in this online English class”. α = 0.92) in the online English

class.

4 | DATA ANALYSIS

Data were analysed in three stages using latent structural equation

modelling (SEM) with Mplus 8.0 (Muthén & Muthén, 2019). Scores

from all measurement scales were standardized before the analyses.

First, a series of confirmatory factor analyses (CFA) were performed

to check the measurement properties of each construct (Table 1).

Second, we conducted a test–retest CFA for the measurement

model by randomly splitting the sample into two halves while allow-

ing all latent variables to correlate in each half (Byrne, 2011). Third,

to test the mediation assumptions, we ran SEMs with the two fac-

tors of teaching characteristics (teacher ICT competence and CTS)

as predictors, appraisals of control and (intrinsic and attainment)

value as mediators and students' emotions (enjoyment, anxiety,

boredom) as outcomes (Figure 1). Thereby, we ran every model sep-

arately for each respective emotion, resulting in three mediation

models estimating the hypothesized direct and indirect effects on

emotion.

As participants in our study were nested within teachers (with

students at level 1 nested in teachers at level 2), this nesting data

structure was taken into account by using the ‘type = complex’ com-

mand in Mplus to control for biased parameter estimates. To handle

possible non-normally distributed data, all analyses in the present

research were conducted using robust maximum likelihood estimator

(MLR). MLR estimates with standard errors and a chi-square test sta-

tistic are robust to non-normality and non-independence of observa-

tions when used with ‘type = complex’ (Muthén & Muthén, 2019). As

TABLE 1 Confirmatory factor analyses: Factor loadings and fit indices

Factor loadings χ2 (df) CFI TLI RMSEA SRMR

Teacher ICT competence 0.80–0.88 51.95 (9) 0.99 0.99 0.056 0.013

Chaotic teaching structure 0.54–0.78 62.38 (9) 0.97 0.95 0.078 0.036

Control 0.43–0.87 35.36 (5) 0.99 0.98 0.064 0.016

Intrinsic value 0.67–0.83 30.78 (2) 0.97 0.95 0.065 0.021

Attainment value 0.63–0.83 26.16 (2) 0.99 0.99 0.045 0.010

Enjoyment 0.81–0.87 61.08 (5) 0.99 0.98 0.058 0.020

Anxiety 0.63–0.86 64.04 (5) 0.99 0.97 0.068 0.030

Boredom 0.79–0.88 47.41 (5) 0.99 0.99 0.028 0.007

Measurement model

First half 0.38–0.88 2285.95 (712) 0.95 0.94 0.055 0.056

Second half 0.43–0.88 1588.57 (712) 0.95 0.95 0.041 0.043

Note: Factor loadings are standardized coefficients. All factor loadings and χ2 values are significant at p < 0.001.

Abbreviations: CFI, comparative fit index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; TLI, Tucker–
Lewis index.
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all items in the online questionnaire were set up to be required

(i.e., participants could not move on unless they answered the ques-

tion), there were no missing data in the present research.

5 | RESULTS

Before conducting the main analyses, the measurement properties of

the eight latent constructs under investigation were examined. We

used both absolute and incremental fit indices to evaluate the model

fit, including the comparative fit index (CFI), the Tucker–Lewis index

(TLI), the root mean square error of approximation (RMSEA), and the

standardized root mean square residual (SRMR) (Chen, 2007).

CFIs ≥ 0.95, TLIs ≥ 0.95, RMSEAs ≤ 0.06 and SRMRs ≤ 0.08 are

thought to indicate good fit, 0.95 ≥ CFIs ≥ 0.90, 0.95 ≥ TLIs ≥ 0.90,

and RMSEAs between 0.06 and 0.08 reasonable fit, and RMSEAs

between 0.08 and 0.10, SRMRs between 0.08 and 0.10 mediocre fit.

As the chi-square value χ2 is sensitive to sample size, leading to

biased rejection of the model, it was not used as an indicator in the

analyses considering the large sample size (Byrne, 2011). Results of

the CFAs in Table 1 showed that each construct showed a good to

excellent fit to the data. In the split-half procedure, the CFA results of

the proposed measurement model indicated an adequate fit to both

halves of the data. This confirmed the psychometric properties of

each latent construct. The range of the factor loadings is also pre-

sented in Table 1.

5.1 | Correlations among teaching characteristics,
appraisals and emotions (RQ1)

Descriptive statistics and Pearson product–moment correlations

between the study variables in the overall sample were computed

(see Table 2). All variables were significantly correlated with each

other in the expected direction. The correlation between the two pre-

dictors, perceived teachers' ICT competence and CTS, was negative.

Perceived teachers' ICT competence correlated positively with enjoy-

ment and negatively with anxiety and boredom. In contrast, perceived

Teacher ICT 

Competence

Chaotic teaching 

structure 

C

Control

Intrinsic value

Attainment 

value

Enjoyment/

Anxiety/

Boredom

F IGURE . 1 Theoretical model of perceived teacher characteristics, cognitive appraisals, and emotions in online learning. Single headed
arrows signify prediction and double headed arrows signify correlation.

TABLE 2 Descriptive statistics and Pearson product–moment correlations of the study variables

M SD 1 2 3 4 5 6 7

1 Teacher ICT competence 3.91 0.84

2 Chaotic teaching structure 2.07 0.78 �0.63

3 Control 3.28 0.80 0.58 �0.49

4 Intrinsic value 3.25 0.93 0.60 �0.41 0.67

5 Attainment value 3.97 0.73 0.30 �0.24 0.33 0.33

6 Enjoyment 3.21 0.89 0.65 �0.49 0.72 0.75 0.29

7 Anxiety 2.64 0.89 �0.42 0.43 �0.63 �0.44 �0.13 �0.55

8 Boredom 2.42 0.99 �0.60 0.55 �0.63 �0.63 �0.24 �0.75 0.64

Note: All correlations were significant at p < 0.001.
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CTS was negatively related to enjoyment and positively to anxiety

and boredom. Furthermore, students' perceptions of teachers' ICT

competence correlated positively with their control and value

appraisals. In contrast, their perceptions of CTS were negatively

related to control and value. Also, as expected, higher levels of per-

ceived control and value related to higher levels of enjoyment and

lower levels of anxiety and boredom. The observed patterns of corre-

lations provided the foundation for testing our mediation assumptions

below.

5.2 | Mediation effects of control and value
between teacher ICT competence and achievement
emotions (RQ2)

Latent mediation analyses were run to test the hypothesis that the

relations between students' perceived teacher ICT competence and

achievement emotions were mediated by perceived control and value.

The effect of each predictor variable on any given outcome in the

mediation models needs to be interpreted by taking the effects of all

other predictor variables into account. We first examined the direct

influence of teachers' ICT competence on students' appraisals of con-

trol, intrinsic value and attainment value. As demonstrated in Figure 2,

teacher ICT competence had significant positive effects on perceived

control and intrinsic value, but no effect on attainment value. In the

second step, we examined the effects of appraisals on emotions after

controlling for the influence of teaching characteristics. The relations

between appraisals and emotions were varied. While perceived con-

trol and intrinsic value had significant positive effects on enjoyment,

there was no effect of attainment value on this emotion. For anxiety,

control and attainment value exerted a negative and positive influ-

ence, respectively. However, intrinsic value did not have an influence

on anxiety. As for boredom, it was only intrinsic value that had a sig-

nificant negative effect, controlling for the influence of control and

attainment value.

Next, we tested the total and specific indirect effects of perceived

teachers' ICT competence on the emotions through appraisals by

testing the full mediation models. As reported in Table 3, perceived

teachers' ICT competence yielded a significant positive total indirect

effect on enjoyment and a negative total indirect effect on anxiety

and boredom. The effects of perceived teachers' ICT competence on

the three emotions were fully mediated by control and value

appraisals. Breaking down the total indirect effects of the three

appraisals into specific indirect effects revealed substantial differ-

ences between the three emotions. The specific indirect effects of

perceived teachers' ICT competence on enjoyment via control and

intrinsic value were positive and significant, but nonsignificant via

attainment value. For anxiety, the effects were mediated through

control, but not through intrinsic or attainment value. Regarding

boredom, the only specific indirect effect was observed via intrinsic

value.

5.3 | Mediation effects of control and value
between chaotic teaching structure and achievement
emotions (RQ3)

To determine the mediating effects of control and value in the rela-

tionship between perceived CTS and achievement emotions, we first

estimated the direct regression coefficients among these variables.

Perceived CTS had significant negative effects on students' perceived

control and attainment value, but did not significantly affect intrinsic

value (see Figure 2). The effects of appraisals on emotions were the

same as reported in Section 5.2 since these variables were estimated

.08/-.19/-.11

.30***

.                                      .35**/-.60***/-.11

.57***                    .65***

.16

.47**/-.02/-.45*

-.86***                                                               

-.42*** .25***

-.11                        .23***   

-.21*                -.04/.15**/.06

-.21*

-.09/.36**/.45***

Teacher ICT 

Competence

Chaotic teaching 

structure 

Control

Intrinsic value

Attainment 

value

Enjoyment/

Anxiety/

Boredom

F IGURE . 2 Standardized parameter estimates of the mediation model for online learning emotions. *p < 0.05. **p < 0.01. ***p < 0.001. The
significant levels of ß in the model take into account the relevant influences of all other predictors.
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in the same mediation models. Perceived CTS also had significant

direct effects on anxiety and boredom, but not enjoyment. The final

full mediation models revealed the total and specific indirect effects

of perceived CTS on the emotions through appraisals. The results in

Table 3 demonstrated that perceived CTS had a significant negative

total indirect effect on enjoyment and a positive total indirect effect

on anxiety through control-value appraisals. The total indirect effects

of perceived CTS on boredom were nonsignificant. Examination of

the specific indirect effects of perceived CTS on emotions shows that

for enjoyment, the effects were fully mediated by control, but not by

intrinsic or attainment value. For anxiety, control partially mediated

the effects of perceived CTS; intrinsic or attainment values were not

found to be mediators.

6 | DISCUSSION

Due to the COVID-19 pandemic, a large number of institutions transi-

tioned from face-to-face to online instruction involving various

domains such as second language learning. The present study sought

to investigate the direct and indirect effects of two important aspects

of the online instructional environment (i.e., perceived teachers' ICT

competence and CTS) instigated by the unprecedented COVID-19

pandemic on students' language learning emotions (i.e., enjoyment,

anxiety and boredom) through cognitive appraisals (perceived control

and value). Overall, the results of our study provide evidence for the

importance of online teaching quality and appraisals for students'

emotional experiences in an online learning environment during the

global pandemic and beyond.

6.1 | Correlations among teaching characteristics,
appraisals and emotions (RQ1)

We found that students who believed that their teachers possessed

the competence for integrating ICT into their online language classes

during the COVID pandemic tended to perceive their teaching envi-

ronment as well-structured. Such relationships are theoretically

aligned with the TPACK framework suggesting that teachers' techno-

logical knowledge and pedagogical knowledge about classroom

methods and processes (e.g., online classroom management or assess-

ment for learning) may develop mutually, and that teachers are in a

better place to provide their students with a well-structured online

teaching environment when possessing such competences (Schmidt

et al., 2009).

Students who hold positive perceptions of their teachers' ICT

competence tend to experience higher enjoyment and lower anxiety

and boredom. In contrast, when the online learning environment is

perceived as chaotic, students experience higher levels of anxiety and

boredom and lower levels of enjoyment. These findings imply that

online teaching quality matters for, and can exert positive and nega-

tive influences on, Chinese university students' emotional experience

towards online L2 learning during the COVID pandemic. They also

parallel previous studies suggesting that teachers' ICT competence is

a significant predictor of important educational outcomes such as stu-

dent engagement and motivation in online learning environments

(Darling-Aduana & Heinrich, 2018; Fryer & Bovee, 2016).

Students' positive perceptions of their teachers' ICT competence

were related to higher levels of perceived control and value. In con-

trast, their negative perceptions of teachers' provision of structure

TABLE 3 Direct, total indirect and
specific indirect effects

Effect

Enjoyment Anxiety Boredom

ß SE ß SE ß SE

Direct effects

Teacher ICT competence 0.08 0.08 �0.19 0.11 �0.11 0.12

Chaotic teaching structure �0.09 0.06 0.36** 0.11 0.45*** 0.10

Total indirect effects

Teacher ICT competence 0.36*** 0.08 �0.16*** 0.05 �0.28*** 0.09

Chaotic teaching structure �0.20*** 0.05 0.23*** 0.07 0.08 0.04

Specific indirect effects

Control

Teacher ICT competence 0.10* 0.05 �0.17* 0.07 �0.03 0.05

Chaotic teaching structure �0.15** 0.05 0.25** 0.08 0.05 0.06

Intrinsic value

Teacher ICT competence 0.27** 0.10 �0.01 0.08 �0.26* 0.13

Chaotic teaching structure �0.05 0.05 0.00 0.02 0.05 0.05

Attainment value

Teacher ICT competence �0.01 0.01 0.02 0.03 �0.01 0.01

Chaotic teaching structure �0.01 0.01 0.03 0.02 0.01 0.01

Note: Values are standardized effects from structural equation models. *p < 0.05. **p < 0.01. ***p < 0.001.
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were related to lower levels of control and value. Also, as expected,

higher levels of perceived control and value were related to higher

levels of enjoyment and lower levels of anxiety and boredom. These

results corroborate CVT's (Pekrun, 2018) assumptions suggesting that

the quality of the learning environment, such as teachers' pedagogical

and technological ability, can influence students' perceived compe-

tence beliefs and the value that they ascribe to learning (Jung

et al., 2019). Students' control and value appraisals can in turn shape

their achievement-related emotions in different domains of learning

(Shao et al., 2020). Importantly, the present study extended previous

findings in traditional classrooms by attesting to the universality of

these correlations in the online L2 learning context of the COVID

pandemic.

6.2 | Mediation effects of control and value
between teacher ICT competence and achievement
emotions (RQ2)

Appraisals of control and value fully mediated the effects of perceived

teacher ICT competence on students' achievement emotions. The full

mediation indicates that Chinese undergraduate students' perceptions

of English language teachers' ICT competence are prone to influence

students' emotions indirectly via perceived control and value rather

than exerting a direct effect on their emotions. As mentioned earlier,

both Chinese university teachers and students were unfamiliar with

online education (Hu & Xie, 2020), and thus, students might have a

more tolerant attitude towards their teachers' technological compe-

tence under the emergent and uncertain online learning environment

of the COVID pandemic. Perceived teacher ICT competence might

therefore exert influence on students' control and value rather than

directly instigating strong emotional reactions in EFL online classes.

Furthermore, the three appraisals differed in their relative impor-

tance as mediators between perceived teacher ICT competence and

achievement emotions. Specifically, perceived control and intrinsic,

but not attainment, value mediated the effects of teaching on enjoy-

ment. This is supported by CVT's assumption that enjoyment is gener-

ally instigated by students' high control and positive value over

learning outcomes (Pekrun, 2006). For anxiety, perceived control, but

not intrinsic and attainment value, served as a mediator. This is partly

in line with CVT which proposes that anxiety is prone to be triggered

by lack of control and high attainment value (as can also be seen from

the direct effects of attainment value on anxiety in Figure 2; Pekrun &

Perry, 2014). Regarding boredom, intrinsic value, but not control and

attainment value, acted as a mediator. Consistent with CVT, boredom

is induced when students have low value towards learning and

achievement, coupled with either very high or low control (Pekrun

et al., 2010). The non-significant mediating effect of control may be

attributed to the U-shaped relationship between control and boredom

counterbalancing the linear effects of control on boredom (see Pekrun

et al., 2010).

Unlike previous research that has reported a mediating effect of

attainment value between teaching and student emotions (Goetz

et al., 2020), there was no evidence of such a mediation effect in the

present online L2 learning context. A possible explanation for this

might be that English was a compulsory subject for the Chinese uni-

versity students participating in this research and therefore perceived

as highly relevant for their future academic success and career pros-

pects. As such, the students might have had a relatively fixed percep-

tion of attainment value, resulting in a lack of variation in their

responses (see the high mean score and low standard deviation of

attainment value in Table 1). In other words, no matter how students

perceive teachers' ICT competence, their attainment value for study-

ing English is unlikely to be affected. These findings highlight the need

to consider the cultural context when employing the CVT framework

to study the mediating role of specific appraisals between the learning

environment and achievement emotions.

6.3 | Mediation effects of control and value
between chaotic teaching structure and achievement
emotions (RQ3)

Our study revealed that the relations between perceived CTS and

enjoyment and anxiety were fully and partially mediated by perceived

control, respectively. However, the mediation patterns (full vs. partial)

of this teaching factor appeared to differ from those of teacher ICT

competence. This highlights the importance of considering the nature

of specific teaching characteristics when using CVT as a framework to

interpret the research findings. The partial mediation of teacher's pro-

vision of or lack of structure on students' anxiety via perceived control

in online L2 learning may be explained by the construct of CTS repre-

senting teachers' stable pedagogical competence/incompetence irre-

spective of the influence of the COVID pandemic. It is often

conveyed through obvious teaching behaviours such as teacher-

student interaction which is more readily observed compared with

teacher ICT competence, and thus, can influence students' language

emotions directly and indirectly (Khajavy et al., 2018). As for the full

mediation of perceived control between CTS and enjoyment, this

might be because CTS denotes a negatively valanced construct and is

more likely to have direct contagious effects on negative emotions

like anxiety and boredom than enjoyment (Shao & Parkinson, 2021).

This was also supported by the direct negative effects of CTS on anxi-

ety and boredom in Table 3.

Moreover, the results demonstrated that perceived control was

the only mediator in the relations between perceived CTS and

achievement emotions. These findings are in agreement with the

propositions that teachers' provision of structure (vs. chaos) primarily

nurtures students' need for competence (i.e., control) (Vansteenkiste

et al., 2012). The construct of CTS was inclined to influence control

beliefs, rather than value (Skinner & Belmont, 1993). The non-

significant mediation effect of intrinsic value may also be attributed to

the fact that the effect of positive teaching factors (i.e., teacher ICT

competence) rather than negative teaching factors (i.e., CTS) on stu-

dents' emotions is more prone to be mediated by intrinsic value (posi-

tive). The non-significant mediation effect of attainment value
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between CTS and achievement emotions is likely to be due to the

same cultural reason highlighted above (see Section 5.2). As for the

non-significant mediation effect of perceived control between CTS

and boredom, again, this may be due to a potential curvilinear rela-

tionship which might have led to a low predictive relationship for con-

trol on boredom (Pekrun et al., 2010). Overall, our results support but

extend prior findings on CVT (Pekrun, 2006) by showing that the

mediating role of appraisals between perceived teaching and achieve-

ment emotions can hold even in a crisis-promoted online L2 learning

environment.

6.4 | Implications for practice

The present study has several implications for educational practice.

First, findings suggest that perceived teacher ICT competence in

online EFL classes is a critical antecedent of students' appraisals of

control and value and their achievement emotions during the COVID

pandemic. Accordingly, initial teacher education and continuous pro-

fessional development programs should be designed in a way that

prepares teachers and teacher educators for varying teaching formats

including unplanned online teaching which might be introduced as a

result of a forced and rapid switch to remote teaching. Institutions

should also make long-term training for ICT competence to be readily

available to in-service teachers to assist them to better integrate tech-

nological knowledge with pedagogical content and teaching methods

(Hu & Xie, 2020). This will help them become more effective in inte-

grating ICT in their teaching and develop their skills to adapt to new

teaching environments with ease (see Kopcha, 2012). It will also

increase the quality of the online L2 teaching and therefore students

will have more positive perceptions of their learning environment

which, in turn, will affect their appraisals of control and value as well

as their achievement emotions.

Second, it is suggested that students' perceptions of CTS can neg-

atively influence their control and value appraisals and emotions for

online EFL learning during the COVID pandemic. Thus, EFL teachers

should acquaint themselves with using various online platforms and

software to communicate the goals, expectations, structures and

requirements of their language lessons to students in a clear manner

(Chen et al., 2020). Teachers should also be capable of checking stu-

dents' pace of learning, monitoring their progress and providing imme-

diate feedback in the remote L2 learning environment in and beyond

COVID (Zhang & Lin, 2020). Teachers may also consider joining an

individualized technology mentoring program to improve their peda-

gogical design for online language teaching (Aysel, 2021). It is advised

that teachers ensure that the pace of online instruction as well as task

complexity and difficulty are scaffolded in accordance with students'

previous knowledge and readiness for online L2 learning. This may

increase students' perceived control and value towards online lan-

guage learning and help them alleviate feelings of anxiety and bore-

dom and increase the likelihood of positive emotions such as

enjoyment.

Third, our findings indicate that facets of teaching and appraisals

differ in their relative importance as antecedents and mediators,

respectively, with respect to specific achievement emotions in online

EFL classes during the COVID pandemic. This suggests that online

language teaching interventions aiming to increase or decrease a spe-

cific emotion could directly target specific combinations of teaching

characteristics and appraisals. To promote students' enjoyment of

online L2 learning, the full mediation of appraisals between teaching

and enjoyment indicates that future interventions might focus directly

on enhancing students' perceived control by utilizing an attributional

retraining program (Hamm et al., 2020), as well as intrinsic value by

highlighting the personal relevance of the task or topic (Shao

et al., 2020) as an alternative to modifying teaching behaviours. The

full and partial mediation of perceived control between teaching and

anxiety suggests that interventions could attempt to decrease lan-

guage anxiety both via modifying teaching structure with lesson

expectations clearly expressed, students' learning progress properly

monitored and questions timely answered, and/or via directly focus-

ing on enhancing perceived control (e.g., via attributional retraining;

Hamm et al., 2020). To reduce boredom, the optimal interventions

might be through employing elaborate and innovative online L2 teach-

ing designs such as visual illustrations and animation (Loderer

et al., 2018) and literature-response activities (Shao et al., 2012) which

are aimed at improving both teaching structure and intrinsic value.

7 | LIMITATIONS AND SUGGESTIONS FOR
FUTURE RESEARCH

Several limitations should be considered when interpreting the results

of the present study. First, the research design was constrained to a

cross-sectional format by the COVID crisis due to time pressure and

institutional requirements. It is not, therefore, possible to infer causal

relationships between the teaching characteristics examined here,

control-value appraisals and achievement emotions. Nevertheless, the

proposed directions between these study variables have strong sup-

port from both theory and past research (Goetz et al., 2020; Pekrun &

Perry, 2014). The trait measures used in the present study for asses-

sing teaching characteristics and students' appraisals and emotions

are relatively stable over time (Pekrun et al., 2011) and cross-sectional

design is the most relevant design when assessing the prevalence of

attitudes and emotions (Kesmodel, 2018).

Furthermore, we measured all variables using self-report ques-

tionnaires which are susceptible to response bias (e.g., social desirabil-

ity bias, memory recall). Although self-ratings have the unique

advantage of accessing internal perceptions and feelings, the subjec-

tive nature of these measures is often difficult to control. Future

research should also include objective measures such as peer ratings

or implicit measures to assess teaching, appraisals and emotions. For

instance, researchers may use video observation to record teachers'

and students' behaviours and emotions in the L2 classes and analyse

the relations between these variables. They may also ask peers to
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report teachers' teaching competence and students' appraisals and

emotions as an alternative assessment (Shao & Parkinson, 2021).

Further, the generalisability of our findings is limited to Chinese

university students. It is possible that the relationships between the

study variables vary depending on students' cultural background and

online L2 learning settings. According to Jung et al. (2012), for

instance, students from weak uncertainty avoidance cultures such as

China might be more comfortable with online learning environments

where they are not provided with clear guidance. However, in strong

uncertainty avoidance cultures such as Japan, students might be more

dependent on teachers' provision of structure (e.g., Fryer &

Bovee, 2016), and lack of structure might lead to stronger negative

emotional experiences. Given that students' way of learning varies

depending on their cultural background, empirical research is advised

to further examine the mediational effects of control and value

appraisals between perceived teaching characteristics and online L2

learning emotions in different cultures.

8 | CONCLUSION

This study examined how Chinese university students' perceptions of

teacher ICT competence and CTS influenced their learning enjoyment,

anxiety and boredom directly and indirectly via appraisals of control,

intrinsic value and attainment value in the online EFL context of the

COVID pandemic. It was found that students' perceptions of teaching

characteristics and appraisals of control and value contributed to their

emotional experiences towards online language learning. The specific

results varied for the three emotions depending on different combina-

tions of teaching factors and cognitive appraisals. The findings of this

study are expected to set an example for future research and peda-

gogical practice and call for attention from both school and govern-

ment levels to provide teachers with sufficient technical training and

support for the unprecedented shift to online teaching brought about

by the COVID pandemic and possible similar situations in the future.

The successful implementation of these urgently developed online

courses rests not only on teachers' technological and pedagogical

competence, but also on support and cooperation from all parties

concerned.

PEER REVIEW

The peer review history for this article is available at https://publons.

com/publon/10.1111/jcal.12791.

DATA AVAILABILITY STATEMENT

Evidence suggests that students’ achievement emotions are impor-

tant contributors to their learning and success online. It is, therefore,

essential to understand and support students’ emotional experi-

ences to enhance online education, especially under the COVID-19

context. However, to date, very few studies have investigated how

students’ achievement emotions might be affected by teaching and

learning factors in online learning environments. Based on control-

value theory of achievement emotions, this study examined the

influence of students’ perceived online teaching quality and

appraisals of control and value on their achievement emotions in an

online second language (L2) learning context instigated by the

COVID-19.

ORCID

Luke K. Fryer https://orcid.org/0000-0001-6250-5950

REFERENCES

Aelterman, N., Vansteenkiste, M., Haerens, L., Soenens, B.,

Fontaine, J. R., & Reeve, J. (2019). Toward an integrative and fine-

grained insight in motivating and demotivating teaching styles: The

merits of a circumplex approach. Journal of Educational Psychology,

111(3), 497–521. https://doi.org/10.1037/edu0000293
Almerich, G., Orellana, N., Suárez-Rodríguez, J., & Díaz-García, I. (2016).

Teachers' information and communication technology competence: A

structural approach. Computers & Education, 100, 110–125. https://
doi.org/10.1016/j.compedu.2016.05.002

Artino, A. R., Jr. (2012). Emotions in online learning environments: Intro-

duction to the special issue. The Internet and Higher Education, 15(3),

137–140. https://doi.org/10.1016/j.iheduc.2012.04.001
Artino, A. R., Jr., & Jones, K. D., II. (2012). Exploring the complex relations

between achievement emotions and self-regulated learning behaviors

in online learning. The Internet and Higher Education, 15(3), 170–175.
https://doi.org/10.1016/j.iheduc.2012.01.006

Aysel, Ş. K. (2021). Predicting achievement in distance language learning:

A structural equation model. Open Learning: The Journal of Open, Dis-

tance and e-Learning, 36, 88–104. https://doi.org/10.1080/02680513.
2020.1787819

Buil, I., Catalán, S., & Martínez, E. (2016). Do clickers enhance learning? A

control-value theory approach. Computers & Education, 103, 170–182.
https://doi.org/10.1016/j.compedu.2016.10.009

Byrne, B. M. (2011). Structural equation modeling with Mplus: Basic con-

cepts, applications, and programming. Routledge.

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of

measurement invariance. Structural Equation Modeling: A Multidisci-

plinary Journal, 14(3), 464–504. https://doi.org/10.1080/

10705510701301834

Chen, S., Liang, J. W., Yu, Y., Sun, Y. Q., Wang, R. L., Qu, Q., & Li, S.

(2020). Research on online teaching platforms, tools and their appli-

cation effectiveness during the epidemic period[J]. [Investigating the

effectiveness of online teaching platforms and tools during the

COVID- 19.]. China Audio-visual Education, 05, 44–52 https://bit.ly/

3a8DboB

Darling-Aduana, J., & Heinrich, C. J. (2018). The role of teacher capacity

and instructional practice in the integration of educational technology

for emergent bilingual students. Computers & Education, 126, 417–
432. https://doi.org/10.1016/j.compedu.2018.08.002

Davari, H., Karami, H., Nourzadeh, S., & Iranmehr, A. (2020). Examining the

validity of the achievement emotions questionnaire for measuring

more emotions in the foreign language classroom. Journal of Multilin-

gual and Multicultural Development. Advanced Online Publication., 43,

701–714. https://doi.org/10.1080/01434632.2020.1766054
Ding, Y., & Zhao, T. (2020). Emotions, engagement, and self-perceived

achievement in a small private online course. Journal of Computer

Assisted Learning, 36(4), 449–457. https://doi.org/10.1111/jcal.12410
Eccles, J. S. (2005). Subjective task value and the Eccles et al. model of

achievement-related choices. In A. J. Elliot & C. S. Dweck (Eds.), Hand-

book of competence and motivation (pp. 105–121). Guilford Press.

Frenzel, A. C., Pekrun, R., & Goetz, T. (2007). Perceived learning environ-

ment and students' emotional experiences: A multilevel analysis of

mathematics classrooms. Learning and Instruction, 17(5), 478–493.
https://doi.org/10.1016/j.learninstruc.2007.09.001

12 SHAO ET AL.

 13652729, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcal.12791 by T

est, W
iley O

nline L
ibrary on [10/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://publons.com/publon/10.1111/jcal.12791
https://publons.com/publon/10.1111/jcal.12791
https://orcid.org/0000-0001-6250-5950
https://orcid.org/0000-0001-6250-5950
https://doi.org/10.1037/edu0000293
https://doi.org/10.1016/j.compedu.2016.05.002
https://doi.org/10.1016/j.compedu.2016.05.002
https://doi.org/10.1016/j.iheduc.2012.04.001
https://doi.org/10.1016/j.iheduc.2012.01.006
https://doi.org/10.1080/02680513.2020.1787819
https://doi.org/10.1080/02680513.2020.1787819
https://doi.org/10.1016/j.compedu.2016.10.009
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://bit.ly/3a8DboB
https://bit.ly/3a8DboB
https://doi.org/10.1016/j.compedu.2018.08.002
https://doi.org/10.1080/01434632.2020.1766054
https://doi.org/10.1111/jcal.12410
https://doi.org/10.1016/j.learninstruc.2007.09.001


Fryer, L. K., & Bovee, H. N. (2016). Supporting students' motivation for e-

learning: Teachers matter on and offline. The Internet and Higher Edu-

cation, 30, 21–29. https://doi.org/10.1016/j.iheduc.2016.03.003
Fryer, L. K., & Bovee, H. N. (2018). Staying motivated to e-learn: Person-

and variable-centred perspectives on the longitudinal risks and sup-

port. Computers & Education, 120, 227–240. https://doi.org/10.1016/
j.compedu.2018.01.006

Goetz, T., Frenzel, A. C., Pekrun, R., Hall, N. C., & Lüdtke, O. (2007).

Between-and within-domain relations of students' academic emotions.

Journal of Educational Psychology, 99(4), 715–733. https://doi.org/10.
1037/0022-0663.99.4.715

Goetz, T., Keller, M. M., Lüdtke, O., Nett, U. E., & Lipnevich, A. A. (2020).

The dynamics of real-time classroom emotions: Appraisals mediate the

relation between students' perceptions of teaching and their emo-

tions. Journal of Educational Psychology, 112(6), 1243–1260. https://
doi.org/10.1037/edu0000415

Gold, B., & Windscheid, J. (2020). Observing 360-degree classroom videos

– Effects of video type on presence, emotions, workload, classroom

observations, and ratings of teaching quality. Computers & Education,

156, 103960. https://doi.org/10.1016/j.compedu.2020.103960

Hamm, J. M., Perry, R. P., Chipperfield, J. G., Hladkyj, S., Parker, P. C., &

Weiner, B. (2020). Reframing achievement setbacks: A motivation

intervention to improve 8-year graduation rates for students in sci-

ence, technology, engineering, and mathematics (STEM) fields. Psycho-

logical Science, 31, 623–633. https://doi.org/10.1177/

0956797620904451

Hew, K. F., Hu, X., Qiao, C., & Tang, Y. (2020). What predicts student satis-

faction with MOOCs: A gradient boosting trees supervised machine

learning and sentiment analysis approach. Computers & Education, 145,

103724. https://doi.org/10.1016/j.compedu.2019.103724

Hicks, L. J., Caron, E. E., & Smilek, D. (2021). SARS-CoV-2 and learning:

The impact of a global pandemic on undergraduate learning experi-

ences. Scholarship of Teaching and Learning in Psychology. https://doi.

org/10.1037/stl0000250

Hilliard, J., Kear, K., Donelan, H., & Heaney, C. (2020). Students' experi-

ences of anxiety in an assessed, online, collaborative project. Com-

puters & Education, 143, 103675. https://doi.org/10.1016/j.compedu.

2019.103675

Hu, X. P., & Xie, Z. X. (2020). An analysis of the advantages and chal-

lenges of online teaching in colleges and universities under the epi-

demic[J]. An exploration of the advantages and challenges of

online higher education during the COVID. China Higher Education

Research, 4, 18–23. https://doi.org/10.16298/j.cnki.1004-3667.

2020.04.04

Jung, E., Kim, D., Yoon, M., Park, S., & Oakley, B. (2019). The influence of

instructional design on learner control, sense of achievement, and per-

ceived effectiveness in a supersize MOOC course. Computers & Educa-

tion, 128, 377–388. https://doi.org/doi.org/10.1016/j.compedu.2018.

10.001

Jung, I., Kudo, M., & Choi, S. (2012). Stress in Japanese learners engaged in

online collaborative learning in English. British Journal of Educational

Technology, 43(6), 1016–1029. https://doi.org/10.1111/j.1467-8535.
2011.01271.x

Kesmodel, U. S. (2018). Cross-sectional studies–what are they good for?

Acta Obstetricia et Gynecologica Scandinavica, 97(4), 388–393. https://
doi.org/10.1111/aogs.13331

Khajavy, G. H., MacIntyre, P. D., & Barabadi, E. (2018). Role of the emo-

tions and classroom environment in willingness to communicate:

Applying doubly latent multilevel analysis in second language acquisi-

tion research. Studies in Second Language Acquisition, 40(3), 605–624.
https://doi.org/10.1017/S0272263117000304

Kopcha, T. J. (2012). Teachers' perceptions of the barriers to technology

integration and practices with technology under situated professional

development. Computers & Education, 59(4), 1109–1121. https://doi.
org/10.1016/j.compedu.2012.05.014

Kutuk, G., Putwain, D. W., Kaye, L. K., & Garrett, B. (2022). Relations

between gender stereotyping and foreign language attainment: The

mediating role of language learners' anxiety and self-efficacy. British

Journal of Educational Psychology, 92(1), 212–235. https://doi.org/10.
1111/bjep.12446

Loderer, K., Gentsch, K., Duffy, M. C., Zhu, M., Xie, X., Chavarría, J. A., …
Pekrun, R. (2020). Are concepts of achievement-related emotions uni-

versal across cultures? A semantic profiling approach. Cognition and

Emotion, 34(7), 1480–1488. https://doi.org/10.1080/02699931.2020.
1748577

Loderer, K., Pekrun, R., & Lester, J. C. (2018). Beyond cold technology: A

systematic review and meta-analysis on emotions in technology-based

learning environments. Learning and Instruction, 70, 101162. https://

doi.org/10.1016/j.learninstruc.2018.08.002

Marsh, H. W., & O'Neill, R. (1984). Self description questionnaire III: The

construct validity of multidimensional self-concept ratings by late ado-

lescents. Journal of Educational Measurement, 21(2), 153–174. https://
doi.org/10.1111/j.1745-3984.1984.tb00227.x

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowl-

edge: A framework for teacher knowledge. Teachers College Record,

108(6), 1017–1054. https://doi.org/10.1111/j.1467-9620.2006.00684.x
Moorhouse, B. L., & Kohnke, L. (2021). Responses of the English-language-

teaching community to the COVID pandemic. RELC Journal, 52(3),

359–378. https://doi.org/10.1177/00336882211053052
Muthén, L. K., & Muthén, B. O. (2019). Mplus version 8 user's guide.

Muthén & Muthén.

Parker, P. C., Perry, R. P., Hamm, J. M., Chipperfield, J. G., Pekrun, R.,

Dryden, R. P., Daniels, L. M., & Tze, V. M. (2021). A motivation per-

spective on achievement appraisals, emotions, and performance in an

online learning environment. International Journal of Educational

Research, 108, 101772. https://doi.org/10.1016/j.ijer.2021.101772

Pawlak, M., Kruk, M., & Zawodniak, J. (2022). Investigating individual tra-

jectories in experiencing boredom in the language classroom: The case

of 11 polish students of English. Language Teaching Research, 26(4),

598–616. https://doi.org/10.1177/1362168820914004
Pekrun, R. (2006). The control-value theory of achievement emotions:

Assumptions, corollaries, and implications for educational research and

practice. Educational Psychology Review, 18(4), 315–341. https://doi.
org/10.1007/s10648-006-9029-9

Pekrun, R. (2018). Control-value theory: A social-cognitive approach to

achievement emotions. In G. A. D. Liem & D. M. McInerney (Eds.), Big

theories revisited 2: A volume of research on sociocultural influences on

motivation and learning (Vol. 2, pp. 162–190). Information Age Publish-

ing https://doi.org/10.1111/bjep.12367

Pekrun, R., Goetz, T., Daniels, L. M., Stupnisky, R. H., & Perry, R. P. (2010).

Boredom in achievement settings: Exploring control–value anteced-

ents and performance outcomes of a neglected emotion. Journal of

Educational Psychology, 102(3), 531–549. https://doi.org/10.1037/

A0019243

Pekrun, R., Goetz, T., Frenzel, A. C., Barchfeld, P., & Perry, R. P. (2011).

Measuring emotions in students' learning and performance: The

achievement emotions questionnaire (AEQ). Contemporary Educational

Psychology, 36(1), 36–48. https://doi.org/10.1016/j.cedpsych.2010.

10.002

Pekrun, R., & Meier, E. (2011). Task value questionnaire. Unpublished

Instrument, Department of Psychology, University of Munich, Munich,

Germany.

Pekrun, R., & Perry, R. P. (2014). Control-value theory of achievement

emotions. In R. Pekrun & L. Linnenbrink-Garcia (Eds.), International

handbook of emotions in education (Vol. 1–Book, Section, pp. 130–
151). Routledge.

Reeve, J. (2009). Why teachers adopt a controlling motivating style toward

students and how they can become more autonomy supportive. Edu-

cational Psychologist, 44(3), 159–175. https://doi.org/10.1080/

00461520903028990

SHAO ET AL. 13

 13652729, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcal.12791 by T

est, W
iley O

nline L
ibrary on [10/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.iheduc.2016.03.003
https://doi.org/10.1016/j.compedu.2018.01.006
https://doi.org/10.1016/j.compedu.2018.01.006
https://doi.org/10.1037/0022-0663.99.4.715
https://doi.org/10.1037/0022-0663.99.4.715
https://doi.org/10.1037/edu0000415
https://doi.org/10.1037/edu0000415
https://doi.org/10.1016/j.compedu.2020.103960
https://doi.org/10.1177/0956797620904451
https://doi.org/10.1177/0956797620904451
https://doi.org/10.1016/j.compedu.2019.103724
https://doi.org/10.1037/stl0000250
https://doi.org/10.1037/stl0000250
https://doi.org/10.1016/j.compedu.2019.103675
https://doi.org/10.1016/j.compedu.2019.103675
https://doi.org/10.16298/j.cnki.1004-3667.2020.04.04
https://doi.org/10.16298/j.cnki.1004-3667.2020.04.04
https://doi.org/10.1016/j.compedu.2018.10.001
https://doi.org/10.1016/j.compedu.2018.10.001
https://doi.org/10.1111/j.1467-8535.2011.01271.x
https://doi.org/10.1111/j.1467-8535.2011.01271.x
https://doi.org/10.1111/aogs.13331
https://doi.org/10.1111/aogs.13331
https://doi.org/10.1017/S0272263117000304
https://doi.org/10.1016/j.compedu.2012.05.014
https://doi.org/10.1016/j.compedu.2012.05.014
https://doi.org/10.1111/bjep.12446
https://doi.org/10.1111/bjep.12446
https://doi.org/10.1080/02699931.2020.1748577
https://doi.org/10.1080/02699931.2020.1748577
https://doi.org/10.1016/j.learninstruc.2018.08.002
https://doi.org/10.1016/j.learninstruc.2018.08.002
https://doi.org/10.1111/j.1745-3984.1984.tb00227.x
https://doi.org/10.1111/j.1745-3984.1984.tb00227.x
https://doi.org/10.1111/j.1467-9620.2006.00684.x
https://doi.org/10.1177/00336882211053052
https://doi.org/10.1016/j.ijer.2021.101772
https://doi.org/10.1177/1362168820914004
https://doi.org/10.1007/s10648-006-9029-9
https://doi.org/10.1007/s10648-006-9029-9
https://doi.org/10.1111/bjep.12367
https://doi.org/10.1037/A0019243
https://doi.org/10.1037/A0019243
https://doi.org/10.1016/j.cedpsych.2010.10.002
https://doi.org/10.1016/j.cedpsych.2010.10.002
https://doi.org/10.1080/00461520903028990
https://doi.org/10.1080/00461520903028990


Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., &

Shin, T. S. (2009). Technological pedagogical content knowledge

(TPACK) the development and validation of an assessment instrument

for preservice teachers. Journal of Research on Technology in Education,

42(2), 123–149. https://doi.org/10.1080/15391523.2009.10782544
Shao, K., Stockinger, K., Marsh, H. W., & Pekrun, R. (2023). Applying

control-value theory for examining multiple emotions in L2 class-

rooms: Validating the achievement emotions questionnaire – Second

language learning. Language Teaching Research, 136216882211444.

https://doi.org/10.1177/13621688221144497

Shao, K. Q., & Parkinson, B. (2021). Social psychological accounts of peer

emotion transfer in EFL classrooms: A doubly latent multilevel analy-

sis. Language Teaching Research, 136216882110115. https://doi.org/

10.1177/13621688211011513

Shao, K. Q., Pekrun, R., Marsh, H. W., & Loderer, K. (2020). Control value

appraisals, achievement emotions, and foreign language performance:

A latent interaction analysis. Learning & Instruction, 69, 101356.

https://doi.org/10.1016/j.learninstruc.2020.101356

Shao, K. Q., Pekrun, R., & Nicholson, L. J. (2019). Emotions in classroom

language learning: What can we learn from achievement emotion

research? System, 86, 102121. https://doi.org/10.1016/j.system.2019.

102121

Shao, K. Q., Yu, W. H., & Ji, Z. M. (2012). The relationship between EFL

students' emotional intelligence and writing achievement. Innovation in

Language Learning and Teaching, 7, 107–124. https://doi.org/10.1080/
17501229.2012.725730

Skinner, E. A., & Belmont, M. J. (1993). Motivation in the classroom: Recip-

rocal effects of teacher behavior and student engagement across the

school year. Journal of Educational Psychology, 85(4), 571–581. https://
doi.org/10.1037/0022-0663.85.4.571

United Nations Educational, Scientific, & Cultural Organization. (2020).

COVID-19 educational disruption and response. https://en.unesco.

org/covid19/educationresponse

Vansteenkiste, M., Sierens, E., Goossens, L., Soenens, B., Dochy, F.,

Mouratidis, A., Aelterman, N., Haerens, L., & Beyers, W. (2012). Identi-

fying configurations of perceived teacher autonomy support and

structure: Associations with self-regulated learning, motivation and

problem behavior. Learning and Instruction, 22(6), 431–439. https://
doi.org/10.1016/j.learninstruc.2012.04.002

Xing, W., Tang, H., & Pei, B. (2019). Beyond positive and negative emo-

tions: Looking into the role of achievement emotions in discussion

forums of MOOCs. The Internet and Higher Education, 43, 100690.

https://doi.org/10.1016/j.iheduc.2019.100690

Xu, B., Chen, N.-S., & Chen, G. (2020). Effects of teacher role on student

engagement in WeChat-based online discussion learning. Computers &

Education, 157, 103956. https://doi.org/10.1016/j.compedu.2020.

103956

Zhang, Y., & Lin, C. H. (2020). Student interaction and the role of the

teacher in a state virtual high school: What predicts online learning

satisfaction? Technology, Pedagogy and Education, 29(1), 57–71.
https://doi.org/10.1080/1475939X.2019.1694061

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Shao, K., Kutuk, G., Fryer, L. K.,

Nicholson, L. J., & Guo, J. (2023). Factors influencing Chinese

undergraduate students' emotions in an online EFL learning

context during the COVID pandemic. Journal of Computer

Assisted Learning, 1–14. https://doi.org/10.1111/jcal.12791

14 SHAO ET AL.

 13652729, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcal.12791 by T

est, W
iley O

nline L
ibrary on [10/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1080/15391523.2009.10782544
https://doi.org/10.1177/13621688221144497
https://doi.org/10.1177/13621688211011513
https://doi.org/10.1177/13621688211011513
https://doi.org/10.1016/j.learninstruc.2020.101356
https://doi.org/10.1016/j.system.2019.102121
https://doi.org/10.1016/j.system.2019.102121
https://doi.org/10.1080/17501229.2012.725730
https://doi.org/10.1080/17501229.2012.725730
https://doi.org/10.1037/0022-0663.85.4.571
https://doi.org/10.1037/0022-0663.85.4.571
https://en.unesco.org/covid19/educationresponse
https://en.unesco.org/covid19/educationresponse
https://doi.org/10.1016/j.learninstruc.2012.04.002
https://doi.org/10.1016/j.learninstruc.2012.04.002
https://doi.org/10.1016/j.iheduc.2019.100690
https://doi.org/10.1016/j.compedu.2020.103956
https://doi.org/10.1016/j.compedu.2020.103956
https://doi.org/10.1080/1475939X.2019.1694061
https://doi.org/10.1111/jcal.12791

	Factors influencing Chinese undergraduate students' emotions in an online EFL learning context during the COVID pandemic
	1  INTRODUCTION
	2  LITERATURE REVIEW AND THEORETICAL FRAMEWORK
	2.1  Emotions in online learning
	2.2  Teachers' ICT competence and chaotic teaching structure
	2.3  Control-value theory of achievement emotions
	2.3.1  The present study


	3  METHOD
	3.1  Participants and procedure
	3.2  Instruments
	3.2.1  Teacher ICT competence and chaotic teaching structure
	3.2.2  Control and value appraisals
	3.2.3  Achievement emotions in online learning


	4  DATA ANALYSIS
	5  RESULTS
	5.1  Correlations among teaching characteristics, appraisals and emotions (RQ1)
	5.2  Mediation effects of control and value between teacher ICT competence and achievement emotions (RQ2)
	5.3  Mediation effects of control and value between chaotic teaching structure and achievement emotions (RQ3)

	6  DISCUSSION
	6.1  Correlations among teaching characteristics, appraisals and emotions (RQ1)
	6.2  Mediation effects of control and value between teacher ICT competence and achievement emotions (RQ2)
	6.3  Mediation effects of control and value between chaotic teaching structure and achievement emotions (RQ3)
	6.4  Implications for practice

	7  LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH
	8  CONCLUSION
	PEER REVIEW
	DATA AVAILABILITY STATEMENT

	REFERENCES


