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ABSTRACT  
Given the pivotal role of learner engagement in shaping second 
language (L2) development, identifying its motivational 
underpinnings is of growing interest. However, research has largely 
focused on isolated variables, offering limited insight into how 
multiple learner factors interact. This study addresses this gap by 
examining how three motivational constructs – basic psychological 
needs (autonomy, competence, and relatedness), language mindset 
(growth vs. fixed), and academic buoyancy – independently and 
configurationally influence L2 learner engagement. Drawing on 
both multiple regression and fuzzy-set Qualitative Comparative 
Analysis (fsQCA), this study analyzed questionnaire data from 539 
college students who learn English as a Foreign Language. The 
results indicated that 1) competence, relatedness, growth mindset, 
and buoyancy positively predicted engagement, while autonomy 
and fixed mindset did not show statistical influence; 2) no single 
factor emerged as a necessary or sufficient condition for sustained 
engagement; 3) five distinct motivational configurations were 
found to lead to high engagement, showing the interactive nature 
of these factors and complexity of engagement. This study expands 
our existing knowledge about the underlying mechanism of how 
diverse psychological resources shape engagement by the 
configurational methods. These results offered practical and tailored 
pedagogical implications for enhancing students’ engagement 
during L2 learning process.
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1. Introduction

Learner engagement, referring to second language (L2) learners’ active participation and 
investment in the learning process (Hiver, Al-Hoorie, and Mercer 2021; Reschly and Chris
tenson 2022), has emerged as a central focus in second language acquisition (SLA) due to 
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its foundational role in shaping learning processes and outcomes (Hiver et al. 2024). 
Unlike constructs focusing on learners’ desire to take actions such as motivation, engage
ment reflects learners’ actual behavior in the classroom. It captures how they sustain 
attention, persist through challenges, and actively participate in learning activities, 
which are more relevant to L2 learning. Without such engagement, especially in skill- 
based, interaction-driven environments like L2 classrooms, language development is unli
kely to occur even when learners possess high levels of motivation. As a result, under
standing what drives engagement has become a key concern for SLA researchers and 
practitioners.

Compared to the extensive body of research in general education (Mercer and Dörnyei 
2020), studies on the antecedents of engagement in SLA remain relatively limited. Existing 
literature, however, has examined isolated variables such as grit or mindset (Khajavy 2021; 
Sadoughi, Hejazi, and Lou 2023), or investigated two-factor combinations (e.g. motivation 
and emotion) but fail to examine the complex interplay of multiple variables, despite the 
inherently complex nature of learner engagement. Furthermore, the focus on single or 
two-factor predictors has yielded persistent inconsistencies across studies, suggesting 
that the impact of any one factor likely depends on other co-occurring conditions. To 
address these gaps, the present study focuses on three interrelated and theoretically 
grounded motivational factors-basic psychological needs (BPNs) (i.e. needs for autonomy, 
competence, and relatedness), mindset (i.e. beliefs that ability is fixed or improvable), and 
buoyancy (i.e. capacity to overcome everyday academic setbacks)-each of which has been 
independently linked to engagement but rarely examined in conjunction.

Given that L2 engagement is an emergent and multi-component construct, this study 
examines basic psychological needs (BPNs), language mindsets, and academic buoyancy 
as interconnected elements of a multi-layered motivational system that energizes and 
sustains engagement. BPNs for the foundation, representing the innate psychological 
‘nutrients’ essential for motivation. Research grounded in self-determination theory 
(SDT) shows that when autonomy, competence, and relatedness are satisfied, learners 
invest more effort and persist in classroom tasks (Noels et al., 2000; Alamer 2022; 
McEown & Oga-Baldwin, 2019). Upon this foundation, mindset serves as a cognitive 
belief lens: language learners’ views about the malleability of language ability shape 
their goals, affective responses to difficulty, and behavioral investment, with distinct 
mindset profiles linked to varying levels of engagement and achievement (Lou and 
Noels 2017; Lou, Chaffee, and Noels 2022). Finally, L2 academic buoyancy captures lear
ners’ regulatory capacity to sustain participation amid everyday stressors and predicts 
language outcomes (Yun et al., 2018). Examining these factors in combination moves 
beyond a piecemeal approach to offer a more holistic understanding of how foundational 
needs, cognitive beliefs, and practical resilience jointly foster sustained learner 
engagement.

Therefore, the present study aims to explore how these factors, independently and in 
combination, are associated with L2 engagement by employing the relatively innovative 
integrated approach. This study represents one of the few attempts to employ fuzzy-set 
Qualitative Comparative Analysis (fsQCA), a configurational method designed to capture 
the complex interplay among multiple conditions (Ragin 2008). By employing this confi
gurational approach, this study moves beyond traditional variable-centered analyses to 
reveal how multiple motivational factors combine into distinct, equally effective pathways 
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to high engagement. This provides a more holistic and person-centered understanding of 
the complex mechanisms underpinning L2 engagement. This approach is particularly 
suitable for SLA, where learners exhibit diverse profiles and what contributes to engage
ment in one learner may not have the same effect in another. fsQCA examines how 
different combinations of variables work together to produce high engagement (Ragin 
2008). Although recent studies have begun to apply fsQCA in SLA (Sun and Wang 
2025; Xu and Feng 2024), further investigation is needed to expand its application to 
uncover diverse pathways to the complex and context-specific learner engagement 
among Chinese English as a foreign language (EFL) learners. The findings may help 
reveal how BPNs, mindset and buoyancy independently and jointly predict engagement, 
and shed further light on teaching practices from a more inclusive and integrated 
perspective.

2. Literature review

2.1. Engagement and L2 learning

The facilitative role of learner engagement in promoting desirable learning outcomes, such 
as achievement and motivation, has been extensively examined (Guo, Xu, and Chen 2023; 
Oga-Baldwin 2019). Disengaged learners are prone to passive learning and experience 
negative emotions toward English learning, which may have negative effects on their profi
ciency development (Mercer 2019). Since engagement can be enhanced through teachers’ 
instructional behaviors and deliberate interventions (Reschly and Christenson 2022), under
standing its antecedents is crucial for effective teaching.

In L2 learning, engagement is generally recognized as a four-dimensional construct, 
encompassing behavioral, cognitive, emotional, and social engagement (Hiver et al. 
2024; Zou, Noughabi, and Peng 2025). Behavioral engagement refers to learners’ effort 
and active participation during the learning process, such as attentively listening to tea
chers (Fredricks, Blumenfeld, and Paris 2004). Cognitive engagement refers to learners’ 
conscious mental effort and self-regulated strategies in language learning both inside 
and outside classroom (Svalberg 2018). Emotional engagement reflects learners’ 
affective states, including positive (e.g. enjoyment) or negative (e.g. frustration) emotions 
(Reeve 2012). Social engagement refers to learners’ collaboration and interpersonal inter
actions with peers or teachers (Hiver et al. 2024).

Due to the significant role of engagement, a range of research examined the interper
sonal and contextual variables as antecedents of engagement. Numerous studies have 
explored how individual variables, such as grit (Jiang and Yu 2025; Khajavy 2021; Zou, 
Noughabi, and Peng 2025), language mindset (Sadoughi, Hejazi, and Lou 2023; Yang 
and Liang 2025) and motivation (Bostwick et al. 2022; Yin and Wang 2016), promote L2 
learners’ engagement, while attention has also been given to the role of contextual influ
ences on engagement, such as task factors (Qiu 2024), classroom environment (Yang and 
Liang 2025b), and teacher enthusiasm (Dewaele and Li 2021). Yet, to the best of the 
researchers’ knowledge, there appear to be no studies examining the configurational 
relationship between BPNs, mindset, buoyancy and engagement, despite the fact that 
these factors are widely considered significant and fundamental interpersonal variables 
in language education (Dweck 2006; Reeve 2012).
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2.2. Basic psychological needs and engagement

Self-Determination Theory (SDT), a motivational theory widely cited in L2 research, ident
ifies three basic psychological needs – autonomy, competence, and relatedness – as 
requisites for motivation and well-being (Deci and Ryan 2000). In educational contexts, 
autonomy refers to the perceived sense of volition in initiating and regulating one’s learn
ing behaviors (Mercer 2019). Competence describes one’s feeling of being effective and 
capable of mastering challenges to achieve desired learning outcomes (Deci and Ryan 
2000). Relatedness denotes feeling close, connected, and a sense of belonging with 
others, such as peers and teachers (Deci and Ryan 2000). Understanding these three 
needs is important as they are innate psychological “nutrients” that energize students’ 
motivation and foster sustained learner engagement (Niemiec and Ryan 2009).

Despite the potential predictive role of basic needs satisfaction to engagement (Ben
lahcene, Kaur, and Awang-Hashim 2021; Gillen-O’Neel 2021; Wang and Hui 2024), 
studies have yielded inconsistent results regarding how autonomy, competence, and 
relatedness contribute to engagement individually and together. For example, Karimi 
and Sotoodeh (2020) observed that the satisfaction of all three basic psychological 
needs indirectly predicts engagement through intrinsic motivation. Similarly, Alamer 
(2022) found that satisfying learners’ needs for autonomy, competence, and relatedness 
enhanced their motivation, which in turn led to increased effort – an important indicator 
of engagement. However, Benlahcene, Kaur, and Awang-Hashim (2021) found that 
while competence and relatedness positively predicted behavioral, social, and cognitive 
engagement, autonomy satisfaction had no significant effect. These varying results may 
be explained by two key reasons. First, the BPNs likely exert their influence interactively 
rather than in isolation. The motivational impact of satisfying one need, such as auton
omy, may be moderated by the satisfaction of another, like relatedness (Milyavskaya 
and Koestner 2011). Second, cultural background likely shapes the relative importance 
of specific needs (Markus and Kitayama 1991). While competence and relatedness are 
considered universally important, autonomy may carry less motivational weight in col
lectivist cultures, such as China (Sheikholeslami and Arab-Moghaddam 2010). Therefore, 
it is necessary to examine how BPNs interact with other individual difference factors 
among Chinese L2 learners.

2.3. Mindset and engagement

Mindset refers to learners’ perceptions regarding whether their abilities can change over 
time (Dweck 2006), including two primary types: fixed (viewing abilities as static) and 
growth mindsets (believing abilities develop through effort and strategy) (Lou and 
Noels 2017). To engage with learning opportunities, students must believe that they 
can develop their competence. Without such belief, they may hesitate to commit to learn
ing activities and perceive their efforts as meaningless, irrespective of the quality or attrac
tiveness of materials (Mercer 2019). However, current research has primarily focused on 
growth mindsets, often neglecting the nuanced role that fixed mindsets may play in 
shaping engagement (Khajavy 2021). Comprehending how the two mindsets interact 
and related to learner engagement is crucial for optimizing pedagogical practices 
(Yeager and Dweck 2020).

4 L. QIAN AND X. QIU



While recent research has begun to explore the relationship between language mind
sets and learner engagement, the findings remain inconsistent. Some studies have 
reported a positive link between a growth mindset and heightened engagement in 
language learning (Eren and Rakıcıoğlu-Söylemez 2023; Guan et al. 2024; Lou and 
Noels 2017; Yang and Liang 2025). For instance, Lou, Chaffee, and Noels (2022) observed 
that Canadian university students with a growth mindset profile demonstrated signifi
cantly higher levels of engagement compared to those with fixed mindsets. However, 
Derakhshan et al. (2024) found no direct predictive relationship between growth 
mindset and learner engagement. These mixed results suggest that a single mindset 
alone may not directly drive engagement. Instead, the impact of mindsets might be indir
ect and influenced by other variables jointly. For example, when learners’ BPNs are 
satisfied, they are more motivated and tend to hold a positive attitude toward their 
language learning abilities and could be more engaged. Given the dynamic and 
context-dependent nature of L2 learning (Lou and Noels 2020) and the insufficient 
research findings, it is necessary to investigate how mindset interacts with other motiva
tional variables such as BPNs and buoyancy to underpin engagement.

2.4. Buoyancy and engagement

Academic buoyancy refers to students’ capacity to cope effectively to everyday academic 
difficulties and setbacks (Martin and Marsh 2008). Buoyant learners tend to remain 
engaged because they can regulate their emotions, persist in spite of temporary failures, 
and continue to put effort toward long-term goals (Putwain and Wood 2023). This quality 
is especially relevant in test-driven EFL environments like China, where learners are often 
exposed to performance anxiety, peer comparison, and externally imposed goals 
(Putwain and Daly 2013). Within such contexts, L2 learners frequently encounter frustrat
ing moments in the learning process such as low scores or fear of speaking, which may 
require the kind of adaptive capacity buoyancy provides. Therefore, understanding 
how buoyancy works in L2 learning is essential.

Empirical research has found a generally positive relationship between academic buoy
ancy and learner engagement (af Ursin, Järvinen, and Pihlaja 2021; Thomas and Allen 
2021; Wang and Hui 2024; Zhao, Huang, and Hui 2025). Wang and Hui (2024) found 
that buoyancy positively predicted L2 learner engagement indirectly by fostering enjoy
ment and mitigating feelings of boredom and anxiety. Similarly, Thomas and Allen (2021) 
found that academic buoyancy mediated the relationship between emotional intelligence 
and engagement, suggesting that buoyant learners are more capable of translating 
emotional competencies into behavioral and emotional engagement. However, evidence 
from general education suggests that the role of buoyancy may vary across engagement 
dimensions. af Ursin, Järvinen, and Pihlaja (2021) reported that while buoyancy mediated 
the relationship between academic stress and cognitive engagement, its influence on 
emotional engagement was not statistically significant. These inconsistencies may stem 
from two key considerations. First, buoyancy is domain-specific. Unlike general education, 
L2 learning involves unique socio-linguistic stressors such as communication anxiety, 
meaning that L2 buoyancy specifically reflects the capacity to navigate these distinct chal
lenges (Martin and Marsh 2008). Second, buoyancy likely interacts with other learner-level 
psychological constructs and exert its influence through complex, synergistic processes 
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rather than in isolation. To bridge these gaps, the present study adopts an integrative per
spective to examine how buoyancy operates in tandem with other factors to shape L2 
learner engagement.

2.5. Interplay of BPNs, mindset, buoyancy and engagement

BPNs and learner mindsets are closely interrelated constructs that may jointly related to 
engagement. From SDT (Deci and Ryan 2000), the satisfaction of competence, autonomy 
and relatedness enriches learners’ intrinsic motivation and self-concept, allowing them to 
cultivate adaptive beliefs such as growth mindsets (Dweck 2006). Kim and Kim (2017) also 
found that when learners experienced meeting their BPNs, they tended to put effort into 
learning beyond difficulties and challenges, believing that their capacity might be 
improved with effort to reach their goals.

Buoyancy is also deeply intertwined with both BPNs and mindset. When learners 
experienced a sense of autonomy, competence, and relatedness, they are more likely 
to feel psychologically secure, which enables them to recover from setbacks more effec
tively (Aydın and Michou 2020). Furthermore, learners with growth mindsets tend to 
regard difficulty as natural and valuable part of the learning process. This perception 
aligns well with the proactive and optimistic orientation of buoyant students. Wang 
and Liu (2022) found that buoyancy acted as a bridge between autonomous motivation 
and engagement among EFL learners, suggesting that buoyant students both reflect and 
strengthen the motivational qualities fostered by BPNs and growth-oriented beliefs.

Given the interconnections among BPNs, mindset, and buoyancy, their combined 
interplay on learner engagement remains relatively underexplored. While each factor 
has been studied individually to some extent, research rarely considers how they interact 
as a system to shape engagement (Hiver, Al-Hoorie, and Mercer 2021). This lack of inte
grative inquiry limits our understanding of the multifaceted mechanisms through 
which engagement is fostered or hindered. To address this gap, the present study 
adopts a configurational perspective to investigate how these factors jointly shape 
engagement.

2.6. Theoretical framework of the present study

The present study is grounded in an integrative theoretical framework that combines 
insights from Self-Determination Theory (Deci and Ryan 2000), Dweck’s Mindset Theory 
(Dweck 2006), and research on academic buoyancy (Martin and Marsh 2008) to create 
a multi-layered model for understanding L2 learner engagement. This framework is 
further informed by a complex systems perspective (Larsen-Freeman and Cameron 
2008; Mason 2008), which proposes that engagement may emerge from the non-linear 
interplay of multiple factors rather than from single variables in isolation.

At the foundational level, we draw upon Self-Determination Theory (Deci and Ryan 
2000), which posits that the satisfaction of basic psychological needs (BPNs) for auton
omy, competence, and relatedness are essential ‘psychological nutrients’ for fostering 
intrinsic motivation. Within our framework, BPNs serve as the primary energizing force 
that underpins a learner’s willingness to invest effort and participate in learning. Building 
upon this foundation, we incorporate Dweck’s (2006) Mindset Theory. Mindset functions 
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as a critical cognitive lens through which learners interpret their educational experiences, 
particularly challenges and setbacks. A growth mindset is theorized to promote persist
ence and adaptive responses to difficulty, while a fixed mindset can lead to avoidance 
and disengagement. We propose that mindset interacts with BPNs. For instance, a suppor
tive environment that satisfies BPNs may help cultivate a growth mindset, and a growth 
mindset may in turn help learners proactively seek out opportunities to enhance their 
competence and autonomy. Finally, we integrate the construct of academic buoyancy 
(Martin and Marsh 2008). Buoyancy acts as a regulatory mechanism, enabling learners 
to maintain their engagement despite facing minor academic adversities. It is the behav
ioral and emotional manifestation of a positive motivational state, likely supported by 
both BPN satisfaction and a growth-oriented mindset.

By synthesizing these three constructs, our framework moves beyond a piecemeal 
approach. It conceptualizes L2 engagement as an outcome of a complex system where 
foundational needs (BPNs), cognitive beliefs (mindset), and regulatory capacities (buoy
ancy) are interconnected. This integrative and configurational perspective justifies the 
use of fsQCA, as it allows us to empirically investigate the different combinations of 
these theoretical components that lead to high learner engagement, thereby providing 
a more holistic and nuanced understanding of the phenomenon.

2.7. fsQCA in language learning research

Fuzzy-set Qualitative Comparative Analysis (fsQCA) is a set-theoretic comparative method 
that examines how combinations of causal conditions produce an outcome (Ragin 2008; 
Rihoux and Ragin 2009). Unlike variance-based methods such as Structural Equation Mod
eling (SEM) or regression, which often assume independent and linear relationships 
between variables, fsQCA acknowledges the complex interdependence of factors 
shaping outcomes (Gligor and Bozkurt 2020). This makes it particularly well-suited for 
the field of SLA, where learner engagement is understood to emerge from the dynamic 
and non-linear interplay of diverse psychological factors (Larsen-Freeman and Cameron 
2008). Rather than examining the net effect of a single cause, fsQCA seeks to identify mul
tiple effective causal configurations that can lead to the same outcome. This principle of 
equifinality allows for the recognition that learners may reach similar engagement levels 
through diverse pathways (Fiss 2011). This is crucial for engagement research, as there is 
unlikely to be a single ‘magic bullet’ for motivating all learners.

Despite its methodological advantages, the application of fsQCA in L2 research has just 
begun to bloom. For example, Xu and Feng (2024) used fsQCA to examine how growth 
mindset, resilience, and engagement collectively predict L2 achievement and identified 
seven distinct configurations as predictors of positive outcomes. Similarly, Lu (2025) 
examined how different combinations of positive and negative emotions influenced 
Chinese college students’ willingness to communicate, identifying four emotional 
configurations associated with higher willingness. These studies underscore the value 
of fsQCA in capturing complex interaction effects and learner diversity that traditional 
methods often ignored (Sun and Wang 2025). However, no existing study has explored 
how BPNs, mindset, and buoyancy collectively contribute to L2 engagement. Moreover, 
the extent to which these configurational patterns align with or diverge from the inde
pendent effects of each factor remains unexplored. Addressing these gaps can provide 
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a more nuanced understanding of the mechanism of engagement and inform pedagogi
cal interventions tailored to learners’ diverse profiles (Sun and Wang 2025).

To this end, the present research aims to answer the following two research questions: 

RQ1: How do basic psychological needs, mindset, and buoyancy predict L2 engagement 
independently?

RQ2: How do these factors configure jointly to foster engagement?

Building upon prior research, this study proposes the following two hypotheses: 

1) Each basic psychological need (autonomy, competence, and relatedness), growth 
mindset and academic buoyancy positively predict L2 engagement.

2) Different combinations of basic psychological needs, mindset, and buoyancy form 
sufficient configurations for high L2 engagement.

3. Method

This questionnaire-based study adopted a cross-sectional design to explore the predictive 
and configurational effects of basic psychological needs, mindset, and buoyancy on L2 
engagement.

3.1. Research site and participants

The study was conducted at a comprehensive Tier-1 public university in central China. 
This research site was strategically chosen because its large student body (more than 
20000 undergraduate students), recruited from across the nation, represents a wide 
range of academic disciplines and English proficiency levels, providing a suitable 
context for the study. Convenience sampling was employed to collect data through an 
online questionnaire. The primary inclusion criterion for participation was being an under
graduate student currently enrolled in the university’s compulsory College English course.

Recruitment occurred through two main channels to capture a broad and accessible 
sample. Initially, an open invitation to participate in an online questionnaire was distrib
uted via student social media platforms. Second, to further diversify the convenient 
sample, the first author contacted five English language teachers who were teaching 
different cohorts of students. These teachers shared the study invitation with their 
respective classes, thereby including students from various years of study, majors, and 
proficiency levels who were readily available.

A total of 687 students voluntarily participated. Then, a data screening process was 
conducted to ensure data quality. We identified and removed cases exhibiting: (1) incom
plete answers; (2) abnormally short completion times, defined as submission in less than 
two minutes; (3) inconsistent response patterns, operationalized as an absolute difference 
of greater than three points on the 6-point scale between the affective engagement items 
(items 1 & 3) and their reverse-coded counterpart (item 2); or (4) invariant response pat
terns (i.e. ‘straight-lining’), defined as selecting the exact same response option for more 
than 80% of consecutive items. Application of these criteria resulted in a final valid sample 
of 539 participants.
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The final sample included 232 male and 307 female students from various grades: 270 
freshmen, 212 sophomores, 42 juniors, and 15 seniors, with a mean average age of 19.0 
years (SD = 0.92). Participants came from six academic disciplines: life sciences (37.1%), 
physical sciences (23.2%), humanities (18.2%), arts (10.2%), engineering (7.8%) and 
social sciences (3.5%). Their average score on the English section of the College Entrance 
Examination was 108.4/150, indicating an intermediate proficiency level (approximately 
CEFR B1 – B2). On average, participants had 10.56 years of English learning experience 
(SD = 1.88). At the time of data collection, all students were enrolled in a compulsory 
College English course covering listening, speaking, reading, writing, and translation, fol
lowing a unified curriculum designed to enhance overall English proficiency. All the par
ticipants are native Chinese speakers who had limited exposure to English outside the 
classroom.

3.2. Measures

The questionnaire consisted of two sections. The first section collected demographic 
information. The second section assessed four core constructs: BPNs (autonomy, compe
tence, relatedness), language mindset (fixed and growth), buoyancy, and L2 learner 
engagement (see Appendix A). All items were rated on a six-point Likert scale (1 = strongly 
disagree to 6 = strongly agree). As all participants were native Chinese speakers, the orig
inal English items were first translated into Chinese by the author, then back-translated 
into English and reviewed by an expert in translation. No information was lost during 
the translation.

All measurement instruments demonstrated strong reliability and validity. The internal 
consistency for all constructs was high (Cronbach’s α = .81 – .94 > 0.70). Exploratory factor 
analysis (EFA) results showed clear factor loadings (> .50) for all items and confirmatory 
factor analysis (CFA) results further confirmed construct reliability and convergent validity 
(see Appendix B for details).

3.2.1. Basic psychological needs
Learners’ satisfaction of autonomy, competence, and relatedness in English learning was 
measured using the Basic Psychological Needs of Second Language Scale (Alamer 2022). 
This scale has 11 items, with three items for autonomy, four items for competence, and 
four for relatedness. The internal consistency for the three subfactors was relatively 
high (α = 0.82, 0.92 and 0.88 respectively). CFA further confirmed good construct validity 
(CFI = 0.975 > 0.90, TLI = 0.962 > 0.90, RMSEA = 0.07 < 0.08, and SRMR = 0.06 < 0.08) (Kline 
2023).

3.2.2. Language mindset
EFL learner mindset was assessed using a modified version of the L2-specific language 
mindset scale (seven items) developed by Papi et al. (2019), with three items for fixed 
mindset and four items for growth mindset. The scale reported high reliability with Cron
bach’s α 0.81 for fixed mindset and 0.88 for growth mindset. CFA further confirmed good 
construct validity (CFI = 0.978 > 0.90, TLI = 0.964 > 0.90, RMSEA = 0.07 < 0.08, and SRMR =  
0.05 < 0.08).
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3.2.3. Buoyancy
To measure students’ capacity to cope with everyday academic challenges in English 
learning, a four-item academic buoyancy scale was adapted from Martin and Marsh 
(2008). Minor wording modifications were made to contextualize the items for EFL lear
ners. For example, the original item ‘I don’t let study stress get on top of me’ was 
revised to ‘I don’t let English learning stress get on top of me.’ The scale reported excellent 
internal reliability (Cronbach’s α = 0.90). CFA further confirmed good construct validity 
(CFI = 0.999 > 0.90, TLI = 0.996 > 0.90, RMSEA = 0.04 < 0.08, and SRMR = 0.01 < 0.08).

3.2.4. L2 learner engagement
Learner engagement was captured with a 15-item instrument adapted from Li, Wei, and 
Cai (2024), covering behavioral (five items), emotional (three items), cognitive (four items), 
and social (three items) dimensions. The validity and reliability of the scale have been 
confirmed in previous research (Zou, Noughabi, and Peng 2025). The scale reported excel
lent internal reliability (Cronbach’s α = 0.94). CFA further confirmed good construct val
idity (CFI = 0.963 > 0.90, TLI = 0.954 > 0.90, RMSEA = 0.07 < 0.08, and SRMR = 0.04 < 0.08).

3.3. Data collection

Before the survey, all participants were informed of the study’s purpose, the approximate 
time required, and their right to withdraw at any point without penalty. They were also 
assured of anonymity and that their responses would not affect their course grades. 
Informed consent was obtained electronically before students could access the survey. 
With their consent, the survey link and QR code of Wenjuanxing (a survey platform in 
China) were distributed to students via various social media platforms. All the students 
completed the questionnaire during class time under the guidance of their instructors 
and the first author, ensuring high response quality and minimizing potential distractions.

3.4. Data analysis

The questionnaire data were manually reviewed and incomplete data were removed. The 
final dataset was then analyzed using SPSS 29 to perform reliability analysis, EFA, descrip
tive statistics, correlation analysis. To examine the validity of the measurement instru
ments, CFA was performed with AMOS 26. Subsequently, a multiple regression was 
conducted in SPSS 29 to examine the independent predictive effects of the motivational 
variables on learner engagement. The validity of this regression model was carefully 
verified by checking four principal statistical assumptions. Diagnostic tests confirmed 
that the data met the required criteria for: 1) normality of residuals, 2) homoscedasticity, 
3) absence of problematic multicollinearity, and 4) independence of residuals, thereby 
ensuring the robustness of the findings (see Appendix C).

The data were then analyzed using fsQCA 4.1 to explore how these factors jointly 
predict learner engagement. Raw data were calibrated into fuzzy-set membership 
scores ranging from 0 (full non-membership) to 1 (full membership). This process trans
forms interval-scale data into set-theoretic data suitable for fsQCA (Ragin 2008). In accord
ance with existing fsQCA research in SLA, this study adopted the direct calibration 
approach which is generally recommended for its transparency and replicability (Lu 
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2025; Rihoux and Ragin 2009). Following Ragin’s (2008) guidelines, three anchor points 
were used for calibration: 0.95 for full membership, 0.50 as the crossover point, and 
0.05 for full non-membership. To ensure no cases were excluded from the truth table 
due to an exact score of 0.50, a minor adjustment of +0.001 was applied to such 
values, as recommended by Fiss (2011). The calibration thresholds are detailed in Table 1.

4. Results

4.1. Descriptive statistics and correlation

Table 2 reports the descriptive results of all variables, including autonomy, competence, 
relatedness, fixed mindset, growth mindset, buoyancy, and engagement. All variables 
showed acceptable levels of skewness and kurtosis (skewness<±2, kurtosis<±7), indicat
ing no significant departures from normality (Kline 2023).

Participants reported relatively high levels of relatedness (M = 4.78), autonomy (M =  
4.28), and competence (M = 4.10). Growth mindset (M = 3.77) was higher than fixed 
mindset (M = 3.24), and buoyancy was also high (M = 4.32). Overall, learners demon
strated a moderately high level of engagement (M = 3.84), suggesting generally positive 
learning experiences.

As shown in Table 3, engagement was positively correlated with autonomy, compe
tence, relatedness, growth mindset and buoyancy with medium to large effect sizes1, 
while negatively correlated with fixed mindset with small to medium effect sizes. The 
three BPNs (autonomy, competence, relatedness) were also positively interrelated, 
and growth mindset was positively associated with three needs and buoyancy but 
negatively with fixed mindset. Although several predictors were moderately correlated 
at the bivariate level (see Table 3), the low VIF (ranged from 1.212–1.758) and satisfac
tory tolerance values (ranged from .569 to .825) suggest that these interrelations did not 

Table 1. Calibration values based on percentiles.
Calibration thresholds

95th percentile 50th percentile 5th percentile

Autonomy 5.67 4.33 2.67
Competence 5.75 4 2.25
Relatedness 6 5 3.5
Fixed mindset 4.67 3.33 1.67
Growth mindset 5.02 3.75 2.48
Buoyancy 5.75 4.25 3
Engagement 5.07 3.87 2.59

Table 2. Descriptive results.
Descriptive

Min Max Mean SD Skewness Kurtosis

Autonomy 1.33 6.00 4.28 .92 −.347 .052
Competence 1.00 6.00 4.10 .98 −.379 −.005
Relatedness 1.75 6.00 4.78 .80 −.532 .514
Fixed mindset 1.00 6.00 3.24 .85 −.080 .454
Growth mindset 1.00 6.00 3.77 .85 .127 .553
Buoyancy 1.00 6.00 4.32 .86 −.280 .136
Engagement 1.00 6.00 3.84 .77 .017 .627
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introduce problematic multicollinearity (see Appendix C), and the reported coefficients 
therefore represent the unique predictive effects of each motivational factor on L2 
engagement.

4.2. Independent predictive effects on L2 engagement

To address the first research question on how do basic psychological needs, mindset, and 
buoyancy predict L2 engagement independently, the multiple regression analysis was 
conducted. Based on the results shown in Table 4, approximately 53.80% of the variance 
in students’ L2 engagement was explained by autonomy, competence, relatedness, mind
sets, and buoyancy. As Table 5 delineated, among the predictors, competence (β = .246, p  
< .001), relatedness (β = .220, p < .001), growth mindset (β = .292, p < .001), and buoyancy 
(β = .121, p < .001) were found to be significant and positive predictors of engagement. 
Notably, growth mindset showed the highest standardized coefficient among all predic
tors, indicating its particularly strong association with engagement. In contrast, autonomy 
(β = .054, p = .151) and fixed mindset (β =  – .058, p = .074) did not significantly predict 
engagement.

4.3. Configurational antecedent for L2 engagement

To address the second research question on how do basic psychological needs, mindset, 
and buoyancy work jointly to foster L2 engagement, the fsQCA analysis was conducted.

Table 3. The correlation matrix between variables.
1 2 3 4 5 6

1. Autonomy –
2. Competence .526** –
3. Relatedness .473** .392** –
4. Fixed mindset −.229** −.324** −.238** –
5. Growth mindset .401** .524** .280** −.378** –
6. Buoyancy .320** .401** .246** −.210** .447** –
7. Engagement .466** .593** .474** −.344** .593** .463**

Note: **p < 0.01.

Table 4. The regression results.
Model R R2 Adjusted R2 Std. Error of the Estimate

1 .733 .538 .533 .528

Predictors: autonomy, competence, relatedness, fixed mindset, growth mindset, buoyancy 
Dependent Variable: engagement

Table 5. Impact of each predictor on engagement.
Paths Standardized Coefficient Unstandardized Coefficient t p

Autonomy → engagement .054 .045 1.437 .151
Competence → engagement .246 .195 6.290 <.001
Relatedness → engagement .220 .213 6.409 <.001
Fixed mindset → engagement −.058 −.053 −1.791 .074
Growth mindset → engagement .292 .266 7.722 <.001
Buoyancy → engagement .121 .135 4.448 <.001
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4.3.1. Analysis of necessary conditions
First, a necessary condition analysis was conducted to determine if any single condition was 
a prerequisite for high learner engagement. A condition is deemed necessary if its consist
ency score is ≥ .90 and its coverage score is > .50 (Ragin 2006). As shown in Table 6, none of 
the individual conditions (autonomy, competence, relatedness, fixed mindset, growth 
mindset, or buoyancy) met the necessity threshold. This finding indicates that no single 
factor guarantees engagement, suggesting that the outcome arises from combinatorial 
effects rather than isolated predictors. Therefore, a configurational approach is essential 
to identify the specific combinations of factors that jointly lead to high engagement.

4.3.2. Sufficiency analysis results
To identify potential combinations of conditions that contribute to learner engagement, a 
sufficiency analysis was conducted (Sun and Wang 2025). This analysis involves construct
ing a truth table that captures all logically possible combinations of causal conditions. 
Several threshold criteria were applied to ensure the robustness of the results. The con
sistency threshold of 0.80 was set to exclude causal pathways that were not strongly 
and consistently linked to the outcome (Ragin 2008). Next, to avoid drawing conclusions 
from isolated or unique instances, we adopted a frequency threshold of 2, meaning any 
valid pattern had to be observed in at least two cases within our sample (Ragin 2008). 
Finally, we applied a Proportional Reduction in Inconsistency (PRI) threshold of 0.70. 
This protected the analysis from contradictory results, ensuring that a single combination 
of factors did not simultaneously lead to both the presence and absence of the outcome 
(Ragin 2006). In line with established conventions in fsQCA research, the intermediate and 
parsimonious solutions were interpreted.

The analysis yielded five sufficient configurations for high engagement (see Table 7). 
The overall solution consistency was excellent at .910, indicating the configurations are 
reliable pathways to the outcome. The overall solution coverage was .677, meaning 
these five configurations collectively explain approximately 67.7% of the instances of 
high engagement, demonstrating strong explanatory power (Woodside 2013). Each 
configuration’s raw coverage was also substantial, ranging from .440 to .530.

Five solutions were identified based on the presence and absence of six conditions. 
Solution 1 reflects a pattern in which engagement emerges through the presence of 

Table 6. Analysis of necessity for the presence of engagement.

Conditions

Engagement

Consistency Coverage

Autonomy 0.787 0.757
∼Autonomy 0.561 0.561
Competence 0.853 0.777
∼Competence 0.516 0.548
Relatedness 0.721 0.774
∼Relatedness 0.607 0.547
Fixed mindset 0.615 0.616
∼Fixed mindset 0.751 0.721
Growth mindset 0.809 0.789
∼Growth mindset 0.555 0.547
Buoyancy 0.788 0.750
∼Buoyancy 0.552 0.559

Note: ‘∼’means ‘absent’.
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relatedness and buoyancy, combined with the absence of fixed mindset as a core con
dition. The presence of growth mindset serves as a peripheral contributor. This configur
ation suggests that strong relatedness and buoyancy can compensate for the lack of 
internal autonomy and competence, as long as maladaptive beliefs like fixed mindset 
are not present. In Solutions 2 and 3, both featured by the presence of competence, relat
edness, and growth mindset as core conditions. While Solution 2 also includes autonomy, 
Solution 3 highlights buoyancy instead. These configurations indicate that engagement 
can be driven either by a full set of basic psychological needs (autonomy, competence, 
and relatedness) or by a combination of growth-oriented beliefs and emotional adapta
bility. Similar to Solution 2, Solution 4 includes all three basic psychological needs (auton
omy, competence, relatedness), but distinguishes itself by additionally incorporating the 
absence of fixed mindset and the presence of buoyancy as core conditions. This indicates 
that the presence of positive psychological needs is not sufficient on its own – removal of 
fixed mindset and enhancing buoyancy are also critical. Finally, Solution 5 features the 
presence of autonomy, growth mindset, and buoyancy, along with the absence of fixed 
mindset as core conditions, and includes competence as a peripheral condition.

The following robustness checks confirmed the stability of the findings. Raising the 
consistency threshold to .85 and increasing the minimum case frequency to three pro
duced either identical or overlapping configurations, with minimal changes in overall con
sistency and coverage. These outcomes confirm that the identified solutions are stable 
under varying analytical conditions, thereby strengthening the reliability of the results 
(Sun and Wang 2025).

5. Discussion, implications, and limitations

This study examined how BPNs, mindset, and academic buoyancy independently and 
jointly predict L2 learner engagement. It is the first to employ fsQCA method, providing 
new insights into how different factors combine to foster engagement.

5.1. Independent predictors for engagement

To address RQ1, the multiple regression results revealed that competence and relatedness 
positively predicted L2 engagement while autonomy did not improve engagement 

Table 7. Antecedent configurations for engagement.
Conditions Solution1 Solution2 Solution3 Solution4 Solution5

Autonomy ● ● ●
Competence ● ● ● ▴
Relatedness ● ● ● ●
Fixed mindset 〇 〇 〇
Growth mindset ▴ ● ● ●
Buoyancy ● ● ● ●
Raw coverage 0.474 0.530 0.507 0.440 0.486
Unique coverage 0.026 0.054 0.002 0.021 0.068
Consistency 0.948 0.937 0.949 0.958 0.946
Overall solution coverage 0.677
Overall solution consistency 0.911

Note: ● indicates the presence of a core condition, 〇 represents the absence of a core condition, ▴ signifies the presence of a 
peripheral condition, and a blank space suggests that the condition is optional or irrelevant.
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effectively. This finding aligns with previous studies demonstrating that learners with a 
strong sense of competence and belonging exhibit significantly greater L2 engagement 
(Benlahcene, Kaur, and Awang-Hashim 2021). Learners who feel competent in their 
English abilities develop strong self-efficacy, which fuels the belief that effort will yield 
improvement and thus motivates greater persistence (Mercer 2019). Likewise, fulfilling 
the need for relatedness through positive interpersonal connections encourages 
greater effort and enthusiastic participation in L2 learning (Furrer and Skinner 2003; 
Skinner, Kindermann, and Furrer 2009). In contrast, autonomy need satisfaction did not 
significantly predict engagement in the present context. One explanation is cultural 
difference. The concept of autonomy, was rooted primarily in Western, individualistic cul
tures where personal choice and freedom from external control are highly valued. Our 
findings, however, align with a growing body of research suggesting that the expression 
and motivational impact of autonomy can differ in collectivist societies like China (Shei
kholeslami and Arab-Moghaddam 2010). In such contexts, students may perceive 
teacher-directed instruction not as a constraint on their freedom, but as a form of suppor
tive guidance. Consequently, the pursuit of individual autonomy may be less of a primary 
driver for engagement compared to feelings of competence and relatedness. Further
more, this finding may reflect the specific educational context of the study. The participat
ing students were enrolled in College English courses, where the curriculum is often 
standardized with limited opportunities for student choice regarding content or assess
ment. In such a highly structured environment, variation in perceived autonomy might 
be restricted, thereby limiting its predictive power relative to engagement. In addition, 
the results should be interpreted with caution due to the limitation of the convenience 
sample, which was drawn from a single institution and relatively skewed toward freshmen 
and sophomores from science-related disciplines.

Learners who harbor a growth mindset tend to demonstrate higher levels of L2 
engagement, whereas fixed mindsets did not significantly predict engagement in this 
study. This result corroborates previous research identifying growth mindset as a 
robust positive predictor of language learning engagement (Derakhshan et al. 2024; 
Lou, Chaffee, and Noels 2022). Learners with a growth mindset believe ability is malleable, 
viewing challenges as learning opportunities rather than threats. This perception fosters 
students’ resilience and sustained effort, leading to heightened engagement even when 
facing difficulties (Yeager and Dweck 2020). Conversely, the fact that fixed mindsets were 
not a predictor of engagement aligns with Lou and Noels (2017), which indicates that stu
dents who believe language facility is fixed avoid challenges, withdraw effort, and take 
failure as a sign of fixed faults. These students tend to blame difficulties for being fixed 
internal factors, which means they disengage from English learning (Mercer 2019).

Learner’s buoyancy positively predicted their L2 engagement, suggesting that stu
dents who are able to effectively cope with academic pressure, challenges, and occasional 
failure in English learning are more likely to sustain meaningful involvement (Martin and 
Marsh 2008). This finding resonates with earlier research showing that buoyant learners 
tend to be more actively engaged (Thomas and Allen 2021; Wang and Hui 2024). 
Buoyant students appraise everyday setbacks as controllable and temporary, which sus
tains adaptive achievement emotions and task focus (Pekrun 2006). In L2 contexts, such 
appraisals foster enjoyment and reduce anxiety – two affective states repeatedly tied to 
greater participation and persistence (Skinner, Kindermann, and Furrer 2009).
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5.2. Configurational predictors for engagement

While the regression analysis identified which variables had the strongest independent 
prediction, the fsQCA results provided a more holistic and nuanced picture, revealing 
five distinct configurations that were sufficient for achieving high L2 engagement. This 
underscores the principle of equifinality: there is no single path to engagement. 
Instead, the results demonstrates that different psychological resources are substitutable 
and can compensate for one another.

In solution 1, learners who reported high levels of relatedness and buoyancy demon
strated strong engagement, even when autonomy or competence were not evident. This 
result suggests that social connectedness and buoyancy can compensate for lower 
internal motivational drivers such as autonomy and competence. This finding is consist
ent with prior longitudinal research that emphasizes the role of a strong sense of belong
ing in boosting students’ belief in their ability to handle academic challenges (Bostwick et 
al. 2022). Such confidence helps build psychological resources, which in turn promote 
engagement by reducing anxiety and promoting risk-taking behaviors (Gillen-O’Neel 
2021). The finding also aligns with previous research indicating that autonomy is often 
less emphasized in collectivist cultures, where social connection and relational obligations 
are strongly valued. This configuration may be particularly salient in the Chinese class
rooms, where interpersonal harmony shaped by traditional Confucian values is con
sidered a core component (Markus and Kitayama 1991).

Solution 2 indicated that L2 learners who experience all three BPNs and a growth 
mindset are more likely to demonstrate high engagement in English learning. This 
finding validates the opinion from Lou and Noels (2020) that the interaction between 
growth mindset and BPNs significantly contributes to positive learning outcomes. 
When learners feel competent, autonomous, and socially connected, they are more 
likely to experience intrinsic motivation, which is a key driver of deep engagement in 
L2 contexts (Deci and Ryan 2000). This motivation can encourage learners to engage in 
active strategy use and deliberate practice to achieve their goals, which, in turn, aligns 
with and reinforces a growth mindset when facing challenges (Mercer and Dörnyei 
2020). Therefore, BPNs and growth mindset can work jointly to predict engagement.

Solution 3 demonstrated that competence, relatedness, growth mindset, and buoy
ancy together lead to enhanced L2 engagement even without autonomy. This pattern 
shows that students who feel capable and socially connected, maintain a belief in their 
potential for development, and bounce back enthusiastically from setbacks are particu
larly well-positioned to stay actively engaged in English learning. Previous research has 
shown that a sense of competence and relatedness were essential predictors of engage
ment because these conditions reinforced students’ confidence, feelings of belonging, 
and willingness to participate (Furrer and Skinner 2003). Meanwhile, having a growth 
mindset helps students see challenges and failures as less scary. They are more likely to 
persist with sustained effort and remain motivated to improve their performance 
(Dweck 2006; Lou, Chaffee, and Noels 2022). Importantly, buoyancy serves as an 
emotional buffer which shields students from everyday academic stresses and helps lear
ners recover from minor setbacks quickly (Martin and Marsh 2008). The joint presence of 
buoyancy and growth mindset may allow learners to view challenges as temporary and 
controllable rather than threatening. In this regard, the absence of autonomy may not 
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hinder engagement because students’ buoyancy together with growth belief stay 
mutually complementary toward keeping students committed to learning English. This 
finding echoes Lou and Noels (2020) argument that positive psychological constructs 
such as buoyancy, growth mindset, and need satisfaction can work jointly to sustain lear
ners’ investment.

Solution 4 showed that BPNs and buoyancy can work jointly to promote engagement 
regardless of growth mindset. The finding substantiates previous research suggesting 
that when students experience high need satisfaction, they are more likely to exhibit 
buoyant responses to academic challenges, which in turn facilitates positive learning out
comes (Aydın and Michou 2020). According to SDT, the fulfillment of BPNs energizes lear
ners’ optimal functioning across cognitive and behavioral domains, including their ability 
to ‘float on academic water’ and persistent when faced with setbacks (Deci and Ryan 
2000). In this sense, buoyancy can be viewed as a dynamic manifestation of self-regulated 
motivation that is enabled and sustained by supportive learning environments. When 
learners feel autonomous, competent and connected, they are more likely to feel agent 
and interpret difficulties as manageable, thus reducing disengagement and reinforcing 
their willingness to persevere (Martin and Marsh 2008).

Solution 5 revealed that learners who possess a strong sense of autonomy, growth 
mindset, and academic buoyancy are more likely to show sustained engagement in 
English learning. These three factors interact with each other in the learning process. 
Autonomy orientation has been identified as a precursor of growth mindset and buoy
ancy (Wang et al. 2025; Zhao et al. 2023). Additionally, autonomy can be promoted 
through autonomy orientation, growth mindset, and buoyancy at individual levels or 
through their mediated effect on each other (Sadoughi, Hejazi, and Lou 2023). When stu
dents who are buoyant also have autonomy, they can more easily embrace challenges 
with a sense of self-endorsement and facilitate growth mindset with an increase in the 
likelihood of subsequent effort. Autonomy orientation, growth mindset and buoyancy 
can therefore coexist and predict L2 engagement.

5.3. Implication for theory and research

The first implication of the present study concerns its contribution to integrated theoreti
cal models of L2 engagement by providing empirical support for a complexity theory per
spective. Our findings move beyond traditional variable-centered approaches and 
suggest that engagement is better understood as an emergent property arising from 
the non-linear interplay of multiple interconnected components (Larsen-Freeman and 
Cameron 2008). Specifically, by identifying five distinct configurations for high engage
ment, our fsQCA results provide a clear illustration of equifinality – the principle that 
the same outcome can be reached through different causal pathways. This demonstrates 
that psychological resources like competence, relatedness, and buoyancy can be substi
tutable and may compensate for one another within a learner’s motivational system. This 
finding calls for a shift away from theoretical models that posit a single, universal 
sequence of predictors and toward more dynamic, person-centered models that can 
account for multiple, equally valid pathways to engagement (Hiver and Al-Hoorie 2020).

The second relates to the methodological avenues for future research that our study 
opens up. By combining multiple regression with fsQCA, we demonstrate the value of 
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a multi-methodological approach. While regression identified the average net effect of 
individual predictors, fsQCA revealed the complex combinations in which these factors 
operate synergistically (Sun and Wang 2025). Our multiple regression findings show 
that autonomy did not predict L2 engagement on its own but work jointly with other con
ditions from the fsQCA result. This highlights the limitations of relying solely on variance- 
based methods to understand complex phenomena and serves as a call for future 
research to adopt more complexity-aligned methodologies. To build more nuanced the
ories that reflect the lived reality of language learners, researchers are encouraged to use 
methods such as fsQCA, agent-based modeling, or dynamic systems modeling, which are 
better suited to capturing the interconnected, non-linear, and context-dependent nature 
of L2 learning processes (Dörnyei, 2014; Hiver and Al-Hoorie 2020).

5.4. Implications for practice

This study carries several implications for practitioners, educators and policy makers. First, 
the consistent importance of competence, relatedness, growth mindset, and buoyancy as 
independent predictors provides a clear mandate for language educators. Teachers could 
intentionally design learning environments that nurture these specific psychological 
resources. For example, to build competence, instructors can use scaffolding techniques 
for challenging tasks and provide process-oriented feedback that helps students see their 
progress (Mandouit and Hattie 2023). To foster relatedness, collaborative tasks and creat
ing a classroom climate of mutual respect are essential. Second, and most critically, the 
configurational findings empower language teachers to adopt a more diagnostic and tai
lored approach (Tomlinson 2014). The five ‘recipes for engagement’ show that different 
students thrive with different combinations of support. For example, for learners with a 
strong sense of relatedness and high buoyancy (Solution 1), teachers can prioritize 
these motivational resources by designing relatively challenging group projects 
(Johnson and Johnson 2009). A teacher might have students perform a group role-play 
of an adapted Shakespearean play which encourages students to rely on each other to 
succeed. Thirdly, our findings also provide insights for policy makers and curriculum 
designers. The configurational results suggest policy makers should move beyond a 
‘one-size-fits-all’ approach, instead providing a nuanced, person-centered guide to peda
gogical intervention (Hiver and Al-Hoorie 2020). This involves providing teachers with 
professional development focused on creating multi-faceted, supportive classrooms 
that offer various pathways to engagement. Policies can encourage flexible curricula 
that allow for both structured, competence-building activities and opportunities for 
autonomous exploration, thereby catering to the diverse psychological profiles of 
learners.

5.5. Limitations and future directions

Several limitations should be acknowledged. First, by operationalizing engagement as a 
composite score, we were unable to examine whether motivational factors differentially 
predict behavioral, cognitive, emotional, and social engagement, future research could 
disaggregate these dimensions to capture such facet-specific patterns. Second, although 
the social engagement items displayed acceptable internal consistency and loaded on the 
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intended engagement factor in our EFA and CFA results, this reversed coded items may 
have introduced method effects. Future research can refine the measurement of social 
engagement by rephrasing the items in a positive direction to obtain a more robust 
assessment of social engagement. Furthermore, the calibration of fuzzy sets in this 
study relied on sample-based thresholds due to the lack of established external bench
marks for engagement in the SLA literature. Future research can aim to define theoretical 
thresholds to further validate these findings. Third, the cross-sectional design and reliance 
solely on self-report measures restricts the ability to examine engagement as a dynamic 
and evolving process. While self-reports can offer valuable insights into learners’ percep
tions, they are also prone to biases such as social desirability, particularly when collected 
at a single time point. To address this, future research could adopt longitudinal or mixed- 
methods designs that incorporate observational data (Hiver, Al-Hoorie, and Mercer 2021). 
Fourth, the study relied on a convenience sample of Chinese university EFL learners drawn 
from a single institution, with participants predominantly first- and second-year students 
and over one-third majoring in life sciences. This relatively skewed sample limits the 
extent to which the findings can be generalized to other year levels, disciplines, insti
tutions, or EFL contexts. Future research can include more heterogeneous samples 
from various regions and educational institutions (Plonsky 2013). Lastly, although this 
study included participants’ Gaokao (College Entrance Examination) scores as an approxi
mate indicator of proficiency, it did not directly measure their current language profi
ciency at the time of data collection. The Gaokao score, while useful, is a historical 
measure and may not accurately reflect a student’s language ability after one or more 
years of university study. Future research can therefore incorporate a direct and validated 
measure of language proficiency (e.g. C-test, Babaii and Ansary 2001).

6. Conclusion

This study employed multiple regression analysis and fsQCA to investigate how BPNs, 
mindset, and academic buoyancy independently and jointly shape learner engagement 
among Chinese EFL learners. Drawing on a configurational approach, the study pro
vided a nuanced and holistic understanding of the mechanisms underpinning L2 
engagement. Three main findings emerged. First, competence, relatedness, growth 
mindset, and buoyancy were found to significantly and positively predict engagement, 
while autonomy and fixed mindset did not exhibit statistically significant effects when 
examined independently. Second, no single variable was identified as a necessary or 
sufficient condition for high engagement. Third, five distinct configurations were ident
ified as sufficient pathways to high engagement, showing that motivational operate 
dynamically and may compensate for one another across individual learner profiles. 
The primary theoretical contribution of this study lies in its integrated approach, 
which moves beyond isolated variables to reveal the complex interplay of factors that 
underpin L2 engagement. By demonstrating that multiple effective pathways lead to 
high engagement, the current study is a step toward building a more fine-grained 
understanding of the dynamic and non-linear nature of learner engagement. Further
more, it pioneers the use of fsQCA to map the intricate combinations of motivational 
factors driving L2 engagement, paving the way for more nuanced and configurational 
approaches in future SLA research.
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Note

1. According to Plonsky and Oswald (2014), correlation coefficient close to 0.25 is considered 
small, 0.40 medium, and 0.60 large.
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