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For several decades, there has been an increase in studies on second 

language motivation, one of the most salient topics in individual difference 

research in second language acquisition, guided by theories and methods 

from related fields. Self-determination theory (SDT) is one of the most 

influential theories to provide a comprehensive framework for investigating 

language learning motivation. To date, numerous SDT-related studies 

have been performed to explore ways to develop more self-determined 

types of motivation. However, research on the relationship between self-

determined types of motivation and other psychological variables has been 

limited. To address this gap, the present study investigated the complex 

relationships between autonomous motivation, buoyancy, boredom, and 

engagement in a sample of 561 Chinese senior high school English as a 

foreign language (EFL) learners. Data were collected through a composite 

questionnaire measuring students’ autonomous motivation, buoyancy, 

boredom, and engagement in EFL learning. Chain mediation analysis was 

used to test the complex relationships among these variables. The results 

show that autonomous motivation directly affected student engagement 

in EFL learning and autonomous motivation also indirectly affected 

student engagement in EFL learning through the separate mediation of 

buoyancy and boredom in EFL learning as well as the chain mediation 

of both mediators. The results support SDT and offer some pedagogical 

implications for teachers and educators.

KEYWORDS

autonomous motivation, engagement, boredom, buoyancy, EFL learners

TYPE Original Research
PUBLISHED 17 October 2022
DOI 10.3389/fpsyg.2022.992279

OPEN ACCESS

EDITED BY

Kaiqi Shao,  
Hangzhou Dianzi University,  
China

REVIEWED BY

Akira Hamada,  
Kobe City University of Foreign Studies, 
Japan
Banban Li,  
University of Science and Technology, 
China

*CORRESPONDENCE

Honggang Liu  
liuhonggang@suda.edu.cn

SPECIALTY SECTION

This article was submitted to  
Language Sciences,  
a section of the journal  
Frontiers in Psychology

RECEIVED 12 July 2022
ACCEPTED 26 September 2022
PUBLISHED 17 October 2022

CITATION

Wang Y and Liu H (2022) The mediating 
roles of buoyancy and boredom in the 
relationship between autonomous 
motivation and engagement among 
Chinese senior high school EFL learners.
Front. Psychol. 13:992279.
doi: 10.3389/fpsyg.2022.992279

COPYRIGHT

© 2022 Wang and Liu. This is an open-
access article distributed under the terms 
of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that 
the original publication in this journal is 
cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not 
comply with these terms.

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2022.992279&domain=pdf&date_stamp=2022-10-17
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.992279/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.992279/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.992279/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.992279/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.992279/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.992279/full
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2022.992279
mailto:liuhonggang@suda.edu.cn
https://doi.org/10.3389/fpsyg.2022.992279
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Wang and Liu 10.3389/fpsyg.2022.992279

Frontiers in Psychology 02 frontiersin.org

Introduction

Individual difference (ID) research is a firmly established field 
of inquiry in second language acquisition (SLA) studies (Ellis, 
2008; Dörnyei, 2009). Recently, there has been a plethora of studies 
on various ID factors among English as a foreign language (EFL) 
teachers and learners (e.g., Shao et al., 2020; Li and Liu, 2021; Liu 
and Song, 2021; Chu and Liu, 2022; Gao et al., 2022; Liu and Chu, 
2022; Shirvan and Alamer, 2022). EFL motivation, a key individual 
difference variable influencing effective language learning (Dörnyei 
and Ryan, 2015), has interested researchers for several decades. The 
introduction of positive psychology (MacIntyre and Mercer, 2014) 
led to an increase in the number of studies focusing on foreign 
language learning motivation as one of the most important themes 
in research on language learners’ well-being (Oxford, 2016). 
Theories and approaches in related fields, such as psychology and 
sociology, have made interesting progress. Self-determination 
theory (SDT; Deci and Ryan, 1985) is among the most influential 
theories used to understand human motivation and functioning 
that has been applied to many research domains, including SLA, 
as it provides a comprehensive framework for investigating 
language learning motivation (Sugita-McEown and Oga-Baldwin, 
2019; Noels et  al., 2020). Specifically, since the 1990s, SLA 
researchers have been adopting SDT to explore language learners’ 
situated language learning environments and basic psychological 
needs in connection with more self-determined types of motivation 
(i.e., intrinsic motivation and identified regulation) and better 
learning achievement (e.g., Noels et al., 1999; Pae and Shin, 2011; 
Henry, 2017; Shelton-Strong, 2020; Alrabai, 2021).

In recent years, SLA research has experienced an affective turn 
(Pavlenko, 2013). Accordingly, in addition to focusing on how to 
initiate and sustain more self-determined types of motivation in 
learners, a host of SDT-related studies has examined the relationships 
between EFL motivation and other psychological variables and 
shown its significant association with student engagement (e.g., 
Chen and Kraklow, 2015; Oga-Baldwin and Nakata, 2017; Tsao et al., 
2021), anxiety (e.g., Khodadady, 2013; Alamer and Almulhim, 
2021), self-confidence (e.g., Lou and Noels, 2021), and willingness 
to communicate (e.g., Peng and Woodrow, 2010; Joe et al., 2017; Lin, 
2019). However, there is a paucity of research on the relationships 
between self-determined motivation and positive character strengths 
(e.g., academic buoyancy) as well as emotions other than anxiety 
(e.g., boredom), which have emerged as salient topics in current SLA 
research. Therefore, this study aimed to comprehensively investigate 
the relationships between self-determined motivation, buoyancy, 
boredom, and engagement using the framework of SDT.

Literature review

Self-determination theory

SDT (Deci and Ryan, 1985; Ryan and Deci, 2017) is a macro 
theory of human motivation that highlights the extent to which 

an individual’s basic psychological needs are satisfied as a function 
of interpersonal and social dynamics and it determines types of 
human motivation and thus flourishing. Since SDT was proposed 
in the 1980s, it has been expanded into a macro theory of human 
motivation comprising six mini-theories, namely, cognitive 
evaluation theory, organismic integration theory, causality 
orientations theory, basic psychological needs theory, goal 
contents theory, and relationships motivation theory.

Organismic integration theory (OIT) is a mini-theory of the 
greatest interest (Al-Hoorie et al., 2022). It classifies motivation 
into three types, namely, amotivation, extrinsic motivation, and 
intrinsic motivation. Amotivation refers to the state of lacking 
intention or motivation. Extrinsic motivation describes human 
behaviors that are initiated because of an external reward or social 
approval, avoidance of punishment or attainment of a valued 
outcome. It is further differentiated into varied forms in terms of 
the degree of self-determination. They are external regulation, 
introjected regulation, identified regulation, and integrated 
regulation, ranked from least to most autonomous. Integrated 
regulation involves the internalization of external rules and 
regulations as part of one’s identity. However, integrated regulation 
is often not attained, especially for children and teenagers or 
people with limited experience in undertaking a certain task 
(Vallerand et al., 1989, as cited in Noels et al., 1999). Consequently, 
it is overlooked in most studies on SDT motivation in education. 
A person with identified regulation is characterized as perceiving 
the outcomes a behavior yields as personally important. By 
contrast, if people’s behavior is triggered by introjected regulation, 
it is associated with personal responsibility or pressure. In external 
regulation, behaviors are carried out because of external rewards 
or punishments. Another type of motivation is intrinsic 
motivation, which is in contrast with extrinsic motivation and 
refers to the behaviors initiated because of personal interest, fun, 
and satisfaction.

The above types of motivation constitute a self-determined 
continuum from non-regulation, to controlled regulation, to 
autonomous regulation (Ryan and Deci, 2000). Consequently, 
motivation can be studied by examining more general types of 
autonomous and controlled motivation (Ryan and Deci, 2017, 
2020). Intrinsically motivated behaviors are autonomous because 
they are performed out of enjoyment and interest. Behaviors can 
also be autonomous through extrinsic motivation. In extrinsic 
motivation, regulations through integration and identification are 
more autonomous, whereas external and introjected regulation 
represent controlled types of motivation. In addition to 
maintaining the existence of the above subtypes of motivation, 
OIT rationalizes the antecedents and outcomes of these motivation 
types. Autonomous types of motivation are facilitated by support 
for an individual’s basic psychological needs for autonomy, 
competence, and relatedness. In turn, they are associated with 
several positive outcomes regarding people’s achievement, 
psychological growth, and wellness. The controlled types of 
motivation, however, arise from basic psychological needs and 
frustration and are related to less positive outcomes (Ryan and 
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Deci, 2017). In summary, SDT emphasizes human growth and 
wellness and has strong implications for various domains.

In language learning, it is more important to build 
autonomous types of motivation to stimulate students to 
voluntarily participate in language learning activities to improve 
the quality of learning (Sugita-McEown and Oga-Baldwin, 2019). 
However, in addition to exploring the ways of promoting students’ 
autonomous motivation, it is of great significance to understand 
the influencing mechanism underlying autonomous motivation 
and outcome variables, which has received limited attention in 
previous studies. Therefore, we focused on the autonomous form 
of motivation and its impact on learning engagement in EFL 
learning. Thus, the dichotomous classification of autonomous and 
controlled motivation provides a clear theoretical framework for 
understanding students’ autonomous motivation as it involves 
both intrinsic motivation and identified type of extrinsic 
motivation in one framework.

Antecedents and outcomes of 
autonomous motivation in EFL learning

With respect to SDT research on SLA, Noels et al.’s (1999) 
research is noteworthy as they were the first to apply SDT to 
explore second language (L2) motivation and classify it into 
intrinsic motivation, extrinsic motivation, and amotivation, which 
was well confirmed in subsequent studies (e.g., Noels et al., 2000; 
Noels, 2001). In view of notable works by Noels and her colleagues, 
as well as research in educational psychology (e.g., Ryan and 
Connell, 1989), another sequence of studies further explored the 
EFL motivation construct. Oga-Baldwin and Nakata (2017) 
verified the four-dimensional motivation construct in the EFL 
learning context, which was first developed by Ryan and Connell 
(1989), among Japanese primary school EFL learners. This 
construct was further substantiated by Alamer (2021a) among 
Arabic university students. Alamer (2021a) also established the 
existence of two overarching constructs – that is, autonomous 
motivation and controlled motivation – which Alamer (2021b) 
later confirmed using the advanced bifactor-exploratory structural 
equation modeling method.

The growing body of research in various cultural and language 
learning contexts has consistently suggested that autonomy-
supportive learning environments are conducive to autonomous 
motivation to learn EFL, which further affects learning behaviors 
and achievements. For example, Noels et al. (1999) investigated the 
relationship between French as a second language learners’ 
perceptions of teacher communicative style, SDT motivation, and 
emotional, motivational, and competence variables in the Canadian 
context and found that learners who felt their teacher was 
informative and their learning environment was less controlling 
manifested more autonomous motivation, which was related to a 
lower level of anxiety and higher degree of motivational intensity, 
the intention to continue L2 study and self-evaluation of competence. 
Pae and Shin’s (2011) study demonstrated this as well. Their survey 

revealed that the autonomy-supportive communicative teaching 
method among South Korean university EFL students profoundly 
affected intrinsic motivation and its relation to a set of psychological 
factors and achievement, such as self-confidence and achievement. 
Another example was offered by Joe et  al. (2017), whose 
questionnaire explicated the significant indirect role of English 
classroom social climate among South Korean secondary school 
students on their autonomous motivation and also suggested that 
identified regulation was predictive of willingness to communicate.

The above studies were primarily interested in the role of 
autonomy-supportive learning environments and learner internal 
factors in the development of students’ autonomous motivation. 
They also considered the relationship between autonomous 
motivation and other psychological and learning outcome variables, 
such as motivational intensity and willingness to communicate. The 
researchers additionally explored the relationship between 
autonomous motivation and engagement in EFL learning.

Comanaru and Noels (2009) investigated the relationship 
between SDT motivation, basic psychological needs, engagement 
in learning, and community engagement among Chinese as 
heritage language learners and found that learners with intrinsic 
motivation and identified regulation were inclined to engage more 
in the learning process. Chen and Kraklow (2015) further 
demonstrated the strong predictive power of intrinsic motivation 
on English learning engagement among Taiwanese college 
students. They investigated the differences in SDT motivation and 
engagement among students attending English as the medium of 
instruction (EMI) and non-EMI programs as well as the predictive 
role of SDT motivation in engagement. Their results showed the 
major predictive role of intrinsic motivation in students’ 
engagement. The relationship was also tested in English writing 
instruction. Tsao et al. (2021) exhibited that Chinese undergraduate 
students’ intrinsic motivation to learn English writing was 
predictive of students’ engagement in written corrective feedback.

In recent years, guided by SDT and the four-dimensional 
engagement framework developed by Reeve and Tseng (2011), 
involving behavioral, affective, cognitive, and agentive 
engagement, studies have begun to evaluate the relationship 
between motivation and engagement in EFL learning. One of 
these studies was that of Dincer et al. (2019), who investigated the 
antecedents and outcomes of engagement among Turkish 
university EFL learners. The results indicated a linear causal 
relationship between teachers’ autonomy support, students’ needs 
satisfaction, engagement, and achievement/absenteeism within 
English courses. These results revealed the possible significant 
predictive role of autonomous motivation in engagement by 
testing the proximal influence of basic psychological needs 
satisfaction on engagement.

Mediating role of buoyancy

Academic buoyancy is defined as ‘students’ ability to 
successfully deal with academic setbacks and challenges that are 
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typical of the ordinary course of school life’ (Martin and Marsh, 
2008, p. 54) and has gradually become a point of interest in the 
general education and SLA fields. In general education research, 
Martin and Marsh (2008) proposed the one-dimensional 
academic buoyancy framework, which offers researchers a 
scientific research framework and assessment tool for examining 
students’ subject-specific buoyancy (e.g., Malmberg et al., 2013; 
Collie et al., 2015, 2017; Datu and Yang, 2019; Aydın and Michou, 
2020). Turning to the structure of buoyancy in the SLA domain, 
most studies, with only a few exceptions (e.g., Jahedizadeh et al., 
2019, 2021; Yang et al., 2022), have delved into buoyancy in EFL 
learning based on the one-dimensional framework used in the 
general education field. For instance, Yun et al. (2018) adapted 
one-dimensional instrument from Martin and Marsh’s (2008) to 
measure buoyancy among South Korean university EFL learners 
and revealed that buoyancy significantly predicted both English 
and general academic achievement and mediated the effects of 
self-efficacy, self-regulation, ideal L2 self, and teacher–student 
relationship on two achievement variables.

In terms of the relationship between autonomous motivation 
and buoyancy in EFL learning, Aydın and Michou (2020) 
suggested that university EFL learners’ autonomous motivation 
was predictive of their buoyancy, which further influenced their 
EFL achievement. Owing to the significant predictive role of 
engagement in learning performance (Finn and Zimmer, 2012), 
buoyancy would likely predict student engagement in EFL 
learning. The possible link between buoyancy and engagement 
in EFL learning was supported by a handful of studies performed 
in the general education field. An example includes the study of 
Martin (2014), who investigated academic buoyancy among 
high school students with ADHD and demonstrated that 
academic buoyancy predicted students’ cognitive, affective and 
behavioral engagement. Another example is the study by Af 
Ursin et al. (2021), which also confirmed the predictive role of 
academic buoyancy in primary school students’ affective and 
cognitive engagement. However, students may encounter many 
setbacks and challenges, including poor exam results, learning 
plateaus, and negative feedback, in senior high school EFL 
learning (Liu and Han, 2022). Thus, it is worth investigating 
whether students’ autonomous motivation predicts their 
buoyancy in EFL learning, which in turn affects their engagement 
in such a stressful environment. In other words, it is possible that 
buoyancy in EFL learning mediates the relationship between 
autonomous motivation and engagement among senior high 
school EFL learners.

Mediating role of boredom

Emotions profoundly affect EFL learning and performance 
(Swain, 2013). Since the 1980s, there has been a dramatic increase 
in attention to anxiety in EFL learning, involving varied 
antecedents and outcomes of teacher and learner anxiety in 
different educational contexts (e.g., Horwitz et  al., 1986; 

Shao et al., 2013; Liu et al., 2022). Empirical findings corroborated 
that autonomous motivation negatively predicted anxiety in EFL 
learning (Noels et  al., 1999; Khodadady, 2013; Alamer and 
Almulhim, 2021), which in turn negatively affected student 
engagement (Zhang et al., 2020; Wang et al., 2021). However, apart 
from a few exceptions (e.g., Ross, 2015), studies on negative 
emotions other than anxiety in EFL learning were slow to emerge. 
Therefore, researchers suggested adopting interdisciplinary 
theories and methods, such as the control-value theory of 
achievement emotions (Shao et  al., 2019, 2020; Shao and 
Parkinson, 2021) and sentiment analysis (Lei and Liu, 2021), to 
explore a wider range of emotions in EFL learning and use.

Boredom represents ‘the aversive experience of having an 
unfulfilled desire to be engaged in satisfying activity’ (Fahlman 
et al., 2013, p. 69). It is a key emotion that EFL researchers have 
begun to recognize in recent years (e.g., Pawlak et al., 2020c; 
Derakhshan et  al., 2021). Concerning its conceptualization, 
Pekrun et al. (2005, 2011) studied class-related boredom and 
learning-related boredom in the field of education. The 
conceptualization was applied in many EFL boredom studies 
investigating the links between boredom and other variables. 
For example, Dewaele and Li (2021) reformulated Pekrun et al.’s 
(2011) framework to fit the context of university EFL learning 
and found that students’ boredom positively predicted their 
social-behavioral engagement; furthermore, students’ boredom 
mediated the relationship between perceived teacher 
enthusiasm and social-behavioral engagement. Moreover, a few 
studies (e.g., Derakhshan et  al., 2022) have employed EFL 
subject-specific research frameworks (e.g., Pawlak et al., 2020c; 
Shirvan et al., 2021) to explore the relationship between EFL 
learners’ boredom and other factors and observed the negative 
influence of boredom on engagement. Additionally, several 
studies have identified other antecedents of boredom through 
qualitative approaches, such as learning attitudes (e.g., Pawlak 
et  al., 2020a, 2020b). However, little is known about the 
predictive role of autonomous motivation in boredom or the 
effect of boredom on engagement.

The relationship between buoyancy and 
boredom

In terms of the relationship between buoyancy and boredom, 
researchers have investigated the link between these two factors as 
well as the mediating role of boredom between buoyancy and 
learning-related expectations and behaviors. For instance, 
Hirvonen et al. (2019) explored the role of emotions and academic 
buoyancy in the formation of failure expectation, avoidance 
behavior, and task-oriented planning among Finnish primary 
school students. The results showed that academic buoyancy 
predicted boredom and boredom mediated the relationship 
between academic buoyancy and failure expectation together with 
avoidance behavior. Nevertheless, little is known about how 
academic buoyancy relates to boredom in the EFL learning context.
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The present study and research 
hypotheses

SDT and relevant research in the general education and 
EFL research fields provide strong support for the present 
study. On one hand, SDT maintains that students’ 
autonomous motivation plays a positive predictive role in 
positive learning psychology and behaviors (Deci and Ryan, 
1985; Ryan and Deci, 2017). On the other hand, SDT-related 
findings empirically support the possible direct or indirect 
complex effects that the autonomous motivation of EFL 
students has on various aspects of their engagement. 
Specifically, the research thus far has identified a direct link 
between autonomous motivation and engagement in EFL 
learning (e.g., Comanaru and Noels, 2009; Dincer et  al., 
2019) and an indirect link between them through the 
intermediate variable of anxiety in EFL learning (e.g., Alamer 
and Almulhim, 2021; Wang et  al., 2021). However, the 
mediating role of boredom, which is a ubiquitous negative 
emotion experienced by EFL learners (Pawlak et al., 2020c), 
has not been explored. In addition, buoyancy research in the 
general education field has indicated a possible mediating 
role of buoyancy in the relationship between autonomous 
motivation and engagement in EFL learning (e.g., Martin, 
2014; Af Ursin et al., 2021) as well as the relationship between 
buoyancy and boredom (e.g., Hirvonen et al., 2019), which is 
scant in the EFL context. Thus, further examination of the 
mediating role of buoyancy in the relationship between 
autonomous motivation and engagement and the predictive 
role of buoyancy in boredom in the context of EFL learning 
is needed, especially in the Chinese senior high school EFL 
learning context, where students’ buoyancy profoundly 
impacts their learning (Liu and Han, 2022). Taken together, 
the present study aimed to fill the gap in the literature by 
exploring the complex influencing mechanisms underpinning 
the link between autonomous motivation and student 
engagement among Chinese senior high school EFL learners 
(see Figure  1). The hypothesized model and concrete 
hypotheses are as follows:

Hypothesis 1: Autonomous motivation directly affects student 
engagement in EFL learning.

Hypothesis 2: Autonomous motivation indirectly affects 
student engagement in EFL learning, mediated 
through buoyancy.

Hypothesis 3: Autonomous motivation indirectly affects 
student engagement in EFL learning, mediated 
through boredom.

Hypothesis 4: Autonomous motivation indirectly affects 
student engagement in EFL learning, mediated through 
buoyancy and boredom.

Research design

Participants

A sample of 561 Chinese senior high school students 
participated in the study. They were from five senior high schools 
located in five cities in three provinces and one autonomous 
region. The numbers of male and female participants were 239 
(42.6%) and 322 (57.4%), respectively. The sample comprised 308 
Grade 1 students, 194 Grade 2 students, and 59 Grade 3 students. 
The sample presented diversity in school achievement. All 
participants were learning EFL.

Instruments

We used a questionnaire to collect data on the students’ 
background information (i.e., sex, grade, school name, and 
English achievement score) and their autonomous motivation, 
buoyancy, boredom, and engagement in EFL learning. All items 
in the questionnaire used a 5-point Likert scale ranging from 1 
(strongly disagree) to 5 (strongly agree). The items were translated 
into Chinese by the author. Two MTI (English) students were 
invited to improve the items’ language quality.

Autonomous motivation
We used the Autonomous Motivation Subscale in the Self-

Determination Theory in Second Language Scale (Alamer, 2021a) 
to measure the participants’ autonomous motivation to learn 
EFL. The scale includes 10 items, such as ‘Because I enjoy learning 
English’ and ‘Because people around me (teacher/peers/parents) 
expect me to learn English’.

Buoyancy
We also adapted the Academic Buoyancy Scale compiled by 

Yun et  al. (2018) to measure participants buoyancy in EFL 
learning. The scale includes four items, such as ‘Once I decide to 
do something for English learning, I am like a bulldog: I do not 
give up until I reach the goal’ and ‘In English class, I continue a 
difficult task even when the others have already given up on it’.

Boredom
We adapted the Boredom Subscale in the Academic Emotion 

Questionnaire-Short Form developed by Bieleke et al. (2021) to 

Buoyancy

Autonomous

motivation

Boredom

Engagement

FIGURE 1

Hypothesized Model.
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measure boredom in EFL learning. The scale includes eight items, 
and they were revised to fit the current study. For example, the 
item ‘I get bored’ in the original scale was restated as ‘I get bored 
in English class’.

Engagement
To measure the participants’ four aspects of engagement in 

EFL learning, we  also adapted the Student Engagement Scale 
developed by Reeve and Tseng (2011). The scale includes 22 items, 
and they were revised to fit the current study. For example, the 
item ‘I listen carefully in class’ in the original scale was revised to 
‘I listen carefully in English class’.

Procedure

After the teachers and participants agreed to support the 
study, participants received a composite questionnaire in 
December 2021. All scales were uploaded to the online survey 
tool,1 and its web address was provided to the participants during 
the online classes. Altogether, there were 561 responses. There 
were 519 valid responses after the data were screened in terms of 
invariant responses to the questionnaire items. First, we used SPSS 
24.0 and Mplus 7 statistical software to process the data. 
Preliminary data analysis employed confirmatory factor analysis 
to test the psychometric properties of the measurement model. 
Descriptive and Pearson correlation analyses were conducted to 
analyze the general characteristics of the research variables. In the 
main analysis, we used PROCESS v4.0 (Model 6) developed by 
Hayes (2018) to test the hypothesized model, calculating the path 
coefficients and direct and indirect effects between variables and 
presenting corresponding bootstrap confidence intervals.

Results

Preliminary analyses

The measurement model with four factors—namely, 
autonomous motivation, buoyancy, boredom, and engagement—
was tested. The first round of confirmatory factor analysis showed 
that the four-factor measurement model did not fit the data well 
(χ2/df = 4.67, RMSEA = 0.084, SRMR = 0.065, CFI = 0.848, 
TLI = 0.839). After three rounds of modification, one item from 
autonomous motivation and two items from engagement factor 
were discarded because of low factor loadings, and the four-factor 
measurement model with 41 items yielded an adequate fit (χ2/
df = 3.41, RMSEA = 0.068, SRMR = 0.054, CFI = 0.907, TLI = 0.900). 
The standardized estimates of factor loadings for the constructs 
ranged from 0.57 to 0.93. Cronbach’s alphas for the four factors 
were 0.87, 0.89, 0.89 and 0.85, respectively. The above results 

1 www.wjx.cn

suggested good construct validity and reliability of the four-factor 
measurement model.

Table  1 presents the means and standard deviations of 
autonomous motivation, boredom, buoyancy, and engagement 
together with the results of the Pearson correlation analysis among 
these variables. The descriptive analysis showed that the 
participants were autonomously motivated to learn EFL (M = 3.75, 
SD = 0.77). In addition, they were inclined to be buoyant (M = 3.58, 
SD = 0.90) and highly engaged (M = 3.64, SD = 0.72), and they felt 
less bored in learning EFL (M = 2.00, SD = 0.87).

Regarding correlations between the variables under 
investigation, we  found a significant correlation between 
autonomous motivation, buoyancy, boredom, and engagement 
(p < 0.01). In this regard, autonomous motivation was negatively 
and significantly correlated with boredom (r = −0.576, p < 0.01) 
but positively and significantly correlated with buoyancy and 
engagement (r = 0.600, p < 0.01; r = 0.652, p < 0.01). Boredom was 
negatively and significantly correlated with buoyancy and 
engagement (r = −0.533, p < 0.01; r = −0.543, p < 0.01). Buoyancy 
was positively and significantly correlated with engagement 
(r = 0.822, p < 0.01).

Test of the mediating roles of buoyancy 
and boredom between autonomous 
motivation and engagement

Based on the aforementioned hypothesized model, we tested 
the mediating effects of buoyancy and boredom on the relationship 
between autonomous motivation and engagement among senior 
high school EFL learners using PROCESS v4.0 (Model 6) with 
5,000 random-sample bootstrapping confidence intervals (CIs). 
The tested mediating model is presented in Figure 2. All path 
coefficients between the variables under investigation were 
significant (p < 0.001). In addition, the direct and indirect 
mediating effect sizes as well as the corresponding bootstrap CIs 
are displayed in Table 2.

As presented in Table 2, both the direct effect of autonomous 
motivation on engagement and the total indirect effect of 
autonomous motivation on engagement through the two 
mediators, buoyancy and boredom, were significant, because 
the 95% CIs did not include zero (from 0.135 to 0.252; from 
0.344 to 0.506, respectively). The direct effect size was 0.193, 

TABLE 1 Results of descriptive statistics and interrelations among 
variables.

M SD Moa Bor Buo Eng

Moa 3.75 0.77 –

Bor 2.00 0.87 −0.576** –

Buo 3.58 0.90 0.600** −0.533** –

Eng 3.64 0.72 0.652** −0.543** 0.822** –

N = 519, **p < 0.01. 
Moa, autonomous motivation; Bor, boredom; Buo, buoyancy; Eng = engagement
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accounting for 31.38% of the total effect of autonomous 
motivation on engagement, and the total indirect effect size was 
0.422, accounting for 68.62% of the total effect of autonomous 
motivation on engagement. Therefore, buoyancy and boredom 
served partial mediating functions in the relationship between 
autonomous motivation and engagement in EFL learning 
among senior high school learners.

Concerning the indirect effect, the indirect effect sizes of 
autonomous motivation on engagement through the two 
mediators, buoyancy and boredom, were 0.368 and 0.041, 
respectively. The corresponding 95% CIs (from 0.288 to 0.446; 
from 0.007 to 0.080, respectively) indicated that both mediating 
paths were significant. Regarding the indirect effect of autonomous 
motivation on engagement through both buoyancy and boredom, 
the 95% CI (from 0.002 to 0.030) indicated that it was also 
significant. The effect size was 0.014, accounting for 2.28% of the 
total effect of autonomous motivation on engagement. Taken 
together, all four hypotheses proposed above were empirically  
validated.

Discussion

The current study explored the complex relationships between 
autonomous motivation, buoyancy, boredom, and engagement 
among Chinese senior high school EFL learners and identified the 
significant direct and indirect effects of autonomous motivation 

on engagement through the mediators of buoyancy and boredom 
in EFL learning.

The direct effect of autonomous 
motivation on engagement

First, the results show that students’ autonomous motivation 
could positively predict their engagement in EFL learning, 
verifying Hypothesis 1. According to SDT, intrinsic motivation 
represents the most self-determined type of motivation that 
improves the quality of students’ engagement in learning (Ryan 
and Deci, 2017). Similarly, the identified regulation is also 
characterized by a relatively high degree of active engagement 
in that learning activities are consciously valued and thus are 
more congruent with the students’ core values, goals, and 
interests. Additionally, the current result is supported by 
previous studies. Comanaru and Noels (2009) found that 
autonomously motivated heritage language learners 
demonstrated more effort in learning the language. Likewise, 
intrinsically motivated university EFL learners were able to 
properly concentrate on learning activities (Chen and Kraklow, 
2015). The result is also supported by those of Dincer et  al. 
(2019), who found that university EFL learners’ behavioral, 
cognitive, affective, and agentive engagement was directly 
predicted by satisfaction of their basic psychological needs. In 
view of the close relationship between basic psychological needs 
satisfaction and autonomous motivation (Ryan and Deci, 2017, 
2020), we can conclude that autonomous motivation is directly 
and positively related to the quality of student engagement in 
EFL learning. More precisely, autonomously motivated senior 
high school EFL learners are those whose motivation is based 
on the inherent satisfaction and enjoyment they feel in EFL 
learning or on the conscious identification of the value that EFL 
learning expresses, such as offering new opportunities for better 
career development. Therefore, autonomously motivated 
students engage in EFL learning with more energy, enthusiasm, 
and active responses to the learning environment to achieve 
better development.

Note. *** p < .001.

Autonomous

motivation

Buoyancy Boredom 

Engagement 

C‘ = 0.205***

C = 0.652***

a2 = −0.242***

FIGURE 2

Path diagram of the mediation model. ***p < 0.001.

TABLE 2 Direct and indirect effects of autonomous motivation on 
engagement through boredom and buoyancy.

Pathway Estimate SE 95% CIs Relative 
effect (%)

Direct effect 0.193 0.030 [0.135, 0.252] 31.38

Total indirect effect 0.422 0.422 [0.344, 0.506] 68.62

Moa → Buo → Eng 0.368 0.041 [0.288, 0.446] 59.84

Moa → Bor → Eng 0.041 0.019 [0.007, 0.080] 6.67

Moa → Buo → Bor → Eng 0.014 0.007 [0.002, 0.030] 2.28

Moa = autonomous motivation; Bor = boredom; Buo = buoyancy; Eng = engagement
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The mediating role of buoyancy in the 
relationship between autonomous 
motivation and engagement

Results of the present study also suggest that the mediating 
role of buoyancy in the relationship between autonomous 
motivation and engagement in EFL learning was significant, 
confirming Hypothesis 2. According to SDT, in acting out of 
intrinsic motivation, students are driven by self-growth and are 
likely to focus on challenges to express their interest and expand 
their skills and knowledge (Ryan and Deci, 2017). Similarly, more 
internalized extrinsic motivation (i.e., identified motivation) is 
associated with greater persistence and proactive coping (Pelletier 
et al., 2001; Ryan and Deci, 2017), which is essential to higher 
learning performance. Moreover, the mediating role of buoyancy 
in EFL learning is supported by previous findings. As Aydın and 
Michou (2020) explained, university EFL learners with higher 
autonomous motivation tend to show greater academic buoyancy. 
Chaffee et al. (2014) also found a significant positive correlation 
between autonomous motivation and indicators of resilience. 
Additionally, research on buoyancy in EFL learning following 
other frameworks (e.g., L2 Motivational Self-System) supported 
the current finding. According to Yun et al. (2018), university 
students’ ideal L2 self was predictive of buoyancy in English 
learning. Considering the view that students with a higher level of 
ideal L2 self tend to be fully aware of the benefits of L2 learning, 
which enforces the identified regulation to learn L2 (Takahashi 
and Seongah, 2020), it is probable that EFL learners who are 
autonomously motivated tend to be more buoyant in learning. 
Correspondingly, students with a higher level of buoyancy in EFL 
learning tend to have a higher level of engagement (Martin, 2014; 
Thomas and Allen, 2021). Although nearly all the aforementioned 
studies on buoyancy in EFL learning were conducted in the 
university context, they still contributed to the results of the 
present study. That is, the autonomous motivation of senior high 
school EFL learners indirectly affected their engagement in EFL 
learning through buoyancy.

The mediating role of boredom in the 
relationship between autonomous 
motivation and engagement

Consistent with Hypothesis 3, results of this study indicate 
that EFL boredom mediated the relationship between 
autonomous motivation and engagement in EFL learning. 
According to SDT-related research (e.g., Ryan and Connell, 
1989), autonomous types of motivation displayed a strong 
correlation with positive emotions (e.g., enjoyment) but showed 
no correlation or a very weak correlation with negative emotions 
(e.g., anxiety). Kong and Liu (2020) and Liu et  al. (2021) 
obtained similar findings that autonomously motivated 
secondary school learners were likely to experience a higher 
level of enjoyment and lower level of boredom. The predictive 

role of autonomous motivation in boredom in EFL learning is 
also supported by previous studies in the SLA field. For example, 
the studies of Noels et al. (1999), Khodadady (2013) and Alamer 
and Almulhim (2021) converged on the fact that the higher the 
autonomous motivation, the lower the learning anxiety among 
EFL learners in both the high school and university contexts. In 
turn, a lower level of anxiety in EFL learning would predict more 
active student engagement, such as deep processing and active 
participation in classroom activities (Zhang et al., 2020; Wang 
et al., 2021). By the same token, it is sound to claim that boredom 
could mediate the relationship between autonomous motivation 
and engagement among senior high school EFL learners as a 
result of the same impeding role of boredom and anxiety in L2 
learning (MacIntyre and Gardner, 1994; Khajavy et al., 2018; 
Pawlak et al., 2020c). To put it another way, when senior high 
school students were autonomously motivated to learn EFL, they 
were less likely to experience boredom, more likely to be engaged 
in EFL learning by interacting with their teacher and peers 
(Dewaele and Li, 2021), and more likely to apply various 
motivational strategies to improve the quality of learning.

The chain mediating role of buoyancy 
and boredom in the relationship between 
autonomous motivation and 
engagement

The most important finding of the present study is that the 
indirect effect of autonomous motivation on engagement in EFL 
learning through the chain mediating role of buoyancy and 
boredom was also significant, supporting Hypothesis 4. The 
results indicate that EFL learners in senior high school who were 
learning out of interest, enjoyment, or a sense of value expressed 
a higher ability to bounce back from everyday learning setbacks 
and correspondingly experienced a low level of boredom, thus 
contributing to active engagement in EFL learning. This result is 
in line with the general education research literature. As 
Hirvonen et al. (2019) and Dewaele and Li (2021) indicated, 
students’ high buoyancy was related to low boredom, which in 
turn affected students’ engagement in learning. Although limited 
research attention has been given to the mediating role of 
boredom in the relationship between academic buoyancy and 
engagement, several studies have focused on the relationship 
between academic buoyancy and negative emotions as well as the 
relationship between negative emotions and engagement. For 
example, Putwain et al.’s (2015) longitudinal study indicated that 
the cognitive component of anxiety, worry, predicted academic 
buoyancy, and academic buoyancy also predicted worry. 
Additionally, Martin et al.’s (2010) investigation demonstrated 
the predictive role of the reciprocal relationship between 
academic buoyancy and general anxiety, which further predicted 
students’ engagement in learning (Zhang et al., 2020; Wang et al., 
2021). Given the positive relationship between anxiety and 
boredom, on one hand, it is reasonable to claim the negative 
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predictive role of buoyancy on boredom; on the other hand, it is 
appropriate to declare the mediating role of boredom in the 
relationship between academic buoyancy and engagement in EFL 
learning. In addition, SDT (Ryan and Deci, 2017) and the 
relevant research in SLA (e.g., Aydın and Michou, 2020) 
consistently indicated the significant predictive role of 
autonomous motivation in academic buoyancy. In summary, 
we  conclude that if senior high school EFL learners are 
autonomously motivated, they are inclined to actively seek ways 
to overcome adversities and difficulties in EFL learning, and they 
in turn perceive less boredom, which further improves their level 
of engagement.

Implications and limitations

The results of the current study confirm the significant 
mediating roles of buoyancy and boredom in the link between 
autonomous motivation and student engagement among Chinese 
senior high school EFL learners and suggest that autonomous 
motivation could be  an important antecedent of buoyancy, 
boredom, and engagement. Therefore, to improve the engagement 
of Chinese senior high school EFL learners, teachers can show 
concern for enhancing students’ autonomous motivation to 
learn English.

More specifically, first, students’ autonomous motivation 
should be  cultivated through the optimization of teaching 
resources and teaching methods. Stimulating an interest 
in learning and promoting a sense of satisfaction could 
be conducive to reducing boredom and promoting engagement. 
The current senior high school EFL class is characterized by an 
overemphasis on knowledge input in class (e.g., large vocabulary 
and grammar exercises). Consequently, students may experience 
monotony and dissatisfaction, which are detrimental to 
fostering autonomous motivation for EFL learning. This 
situation could be averted by improving teaching content by 
combining the use of textbooks with other resources, such as 
multimodal resources, students’ everyday lives, and current 
events, and by applying information technology to alter 
traditional teaching modes and enrich class activities. These 
teaching practices may also help in meeting every student’s 
learning needs, which would be constructive in strengthening 
their buoyancy in dealing with everyday learning setbacks and 
enhance their engagement. Second, few students can identify 
the value of learning EFL, which also hampers the development 
of autonomous motivation. Studying EFL is needed not only to 
obtain better grades on the college entrance examination but 
also for self-development, which is an essential skill for future 
learning and work. However, quite a few senior high school 
students were forced to learn EFL because of exams and 
demands from others. These students are prone to be  less 
buoyant and experience more boredom, leading to passive 
engagement. Therefore, it is equally important to foster the value 
of learning EFL among students.

The present study faced several limitations. First, we used 
a cross-sectional design to investigate the complex 
relationships between autonomous motivation, academic 
buoyancy, boredom, and engagement among Chinese senior 
high school EFL learners. The generalizability of the results 
should be  further examined in future studies by utilizing a 
longitudinal research design or replicating this study in other 
cultural or learning contexts. In particular, concerning the 
relationship between buoyancy and boredom, studies (e.g., 
Azadianbojnordi et al., 2020) have suggested the predictive 
role of other emotions (e.g., hope) in buoyancy. Therefore, it 
is significant to further explore the chain mediating role of 
boredom in buoyancy in the relationship between autonomous 
motivation and engagement in EFL learning. Second, 
controlled motivation is an important type of motivation 
theorized in SDT. However, this study did not research this 
due to time and energy constraints. Therefore, both 
autonomous and controlled motivation should be taken into 
account in future studies. Third, this study, based on SDT, 
validated the chain mediating role of EFL buoyancy and 
boredom in the relationship between autonomous motivation 
and engagement in EFL learning. However, a few studies (e.g., 
Putwain et al., 2020, 2022) have indicated a moderating effect 
of academic buoyancy on the relationship between emotions 
and adaptive and maladaptive learning behaviors. Therefore, 
it is also worth exploring the moderating effect of buoyancy 
in EFL learning on SDT motivation, boredom, and engagement.

Conclusion

Based on combined empirical evidence and SDT 
formulations, the present study tested a hypothesized 
structural model concerning senior high school students’ 
autonomous motivation, buoyancy, boredom, and 
engagement in EFL learning. The findings indicate that 
students’ autonomous motivation to learn EFL affects their 
engagement directly and indirectly through the separate 
mediation of buoyancy and boredom in EFL learning as well 
as the chain mediation of these two mediators. The 
exploration of the direct and indirect paths in the link 
between autonomous motivation and student engagement in 
EFL learning is notable as it extends the knowledge of SDT in 
the SLA domain. To the best of our knowledge, the present 
study is the first to explore the mediating roles of buoyancy 
and boredom in the relationship between autonomous 
motivation and student engagement in the EFL learning 
context. It indicates that autonomously motivated senior high 
school EFL learners are more capable of bouncing back from 
everyday learning setbacks and feel less bored, which 
promotes students’ engagement in learning. Therefore, it is 
considered crucial for senior high school EFL educators to 
enhance students’ autonomous motivation to learn in the 
EFL classroom.
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