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  Abstract 
Based on a questionnaire of 312 Chinese Science and Engineering majors  
(SEMs), this study explored the predictive effect of L2 grit on foreign language 
learning engagement and the mediating roles of foreign language enjoyment and 
boredom. The results indicate that Chinese SEMs exhibited moderately high levels 
of L2 grit, foreign language enjoyment, and learning engagement. L2 grit not only 
directly predicted learning engagement but also indirectly predicted it through 
the mediating pathways of both foreign language enjoyment and boredom. Spe-
cifically, enjoyment and boredom acted as positive and negative mediators re-
spectively. This demonstrates the existence of the mediating chain “L2 Grit → 
Academic Emotions → Learning Engagement.” This research aims to provide 
deeper insights into Chinese SEMs emotional tendencies and psychological char-
acteristics during foreign language learning, thereby offering implications for en-
hancing their foreign language instruction. 
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1. Introduction 

Foreign language proficiency among science and engineering students has become 
particularly vital. Strong foreign language skills are crucial for promoting the inter-
nationalization of China’s engineering education and enhancing its global competi-
tiveness. Proficient foreign language ability is especially critical for their academic 
research and career development. Second Language Acquisition (SLA) research has 
long emphasized the importance of individual differences in learners’ internal char-
acteristics (Wen & Wang, 2004; Dörnyei, 2005; Skehan, 1991). In recent years, in-
fluenced by Positive Psychology, greater attention has been paid to learners’ 
non-cognitive abilities, including affective factors (Li, 2021; Dewaele, 2020; Dewaele 
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& MacIntyre, 2014; Wei et al., 2020). 
Grit is defined as perseverance and passion for long-term goals (Duckworth et al., 
2007). Research suggests grit is positively associated with students’ academic 
achievement, learning motivation, and willingness to communicate in a second lan-
guage (Wang, 2023; Wei et al., 2024; Teimouri et al., 2020). However, studies spe-
cifically examining the relationship between L2 grit and learning engagement re-
main relatively scarce (Wu et al., 2024). While existing research has shed some light 
on the influence of L2 grit on engagement, most studies have focused on single fac-
tors or macro-level analyses (Wu et al., 2024). Only a limited number have investi-
gated the complex mediating roles of learners’ internal psychological states, such as 
foreign language emotions (Sun et al., 2023). Furthermore, many studies are based 
on Western educational contexts, paying insufficient attention to the specific context 
of Chinese students. Research targeting the distinct Chinese SEMs, whose unique 
learning characteristics and disciplinary backgrounds likely exert specific influences 
on learning engagement, is particularly lacking, which is an aspect often overlooked 
in previous work. This study aims to investigate the relationship between L2 grit 
and learning engagement among Chinese SEMs and, crucially, to reveal the mediat-
ing effects of foreign language enjoyment and boredom. The findings are intended to 
offer practical guidance for enhancing the learning outcomes of this group and pro-
moting personalized teaching approaches. 

2. Literature Review 

Learning engagement represents a positive, fulfilling psychological state associated 
with learning. Specifically, it encompasses three dimensions: behavioral engage-
ment, emotional engagement, and cognitive engagement (Fredricks et al.,  2004). 
Behavioral engagement refers to students’ participation levels in class activities and 
extracurricular tasks; emotional engagement involves students’ attitudes and affec-
tive responses towards learning activities; and cognitive engagement denotes stu-
dents’ investment in deep thinking and the strategic application of learning ap-
proaches during the learning process (Fredricks et al., 2004). Relevant research in-
dicates that learning engagement is a key predictor of student academic success 
(Carini, Kuh, & Klein, 2006). High levels of learning engagement are associated not 
only with improved academic achievement but also with enhanced learning motiva-
tion and satisfaction (Kahu, 2013). 
In the field of education, Duckworth et al.(2007) pioneered the concept of grit, de-
fining it as “perseverance and passion for long-term goals.” Grit consists of two core 
components: consistency of interests and persistence of effort (Duckworth et al., 
2007). Research has established grit as a significant influence on students’ academic 
achievement, impacting learning motivation, academic strategy use, and psycholog-
ical well-being (Credé et al., 2017; Tang et al., 2019). Recognizing its importance in 
education, scholars have subsequently introduced the grit construct into the domain 
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of SLA (e.g., Lake, 2013; Sun et al., 2023). L2 grit specifically refers to the persever-
ance and passion demonstrated by learners during their second language learning 
journey. Learners possessing high levels of L2 grit are more likely to maintain a pos-
itive attitude in the face of difficulties and achieve better academic outcomes 
through sustained effort (Dörnyei & Ryan, 2015). Studies have revealed a significant 
positive correlation between grit and learning engagement (Sun et al., 2023; Wu et 
al., 2024). Learners characterized by grit tend to sustain proactive learning attitudes 
and behaviors when confronted with linguistic obstacles and learning pressures. 
This persistence enables them to navigate challenges more effectively, leading to 
enhanced learning outcomes. 
Affective factors also play significant roles in the learning process. Beyond the ex-
tensively studied emotion of anxiety, other academic emotions such as enjoyment, 
boredom, burnout, and hope have gained increasing research attention in recent 
years (Benesch, 2012; Dewaele & MacIntyre, 2014; Jia & Cheng, 2024; Rand et al., 
2020; Shao et al., 2019). Fredrickson’s (2013) Broaden-and-build theory of positive 
emotions emphasizes the crucial function of such emotions in expanding individuals’ 
cognitive and behavioral repertoires. This broadening effect is thought to help build 
enduring psychological and social resources, ultimately enhancing overall 
well-being and life quality. Among foreign language learners, Foreign Language En-
joyment (FLE) and Foreign Language Boredom (FLB) are common experiential 
emotions. FLE, the enjoyment learners derive from foreign language learning 
(Dewaele & MacIntyre, 2014), is recognized as a positive, high-arousal process emo-
tion (Han & Xu, 2020). The experience of enjoyment signals the fulfillment of psy-
chological needs (Reeve & Tseng, 2011), consequently fostering academic achieve-
ment. Conversely, boredom, characterized by low control and low arousal, nega-
tively impacts learner motivation, cognitive resources, self-regulation, and learning 
engagement, thereby constraining academic success (Macklem, 2015; Pekrun et al., 
2010). Research indicates that positive emotions like FLE can enhance learning en-
gagement by fostering a more supportive and stimulating learning environment 
(Dewaele et al., 2023; Dewaele & MacIntyre, 2014). Conversely, negative emotions 
such as FLB diminish engagement by inducing learner disinterest and disengage-
ment (Li et al., 2023; Pekrun et al., 2010). Furthermore, foreign language emotions 
have been shown to act as mediators in the relationship between L2 grit and aca-
demic outcomes like foreign language achievement and willingness to communicate 
(Wang, 2023; Wei et al., 2024; Wei et al., 2019). Consequently, it is hypothesized 
that foreign language emotions may play significant mediating roles in the relation-
ship between L2 grit and learning engagement. 

3. Hypothesized Model 

Based on the preceding literature review, this study established a parallel mediation 
model (see Figure 1) to explore the pathways through which L2 grit, FLE, and FLB in-
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fluence L2 engagement. The research hypotheses are as follows: 
H1: L2 grit has a positive predictive effect on learning engagement. 
H2: Both FLE and FLB mediate the relationship between L2 grit and learning en-
gagement. 

       
Figure. 1 Hypothesized Model 

4. Research Methods 

4.1. Participants    

This study employed convenience sampling, recruiting students from 16 English 
classes at a science and engineering university in Shanghai. With instructor and par-
ticipant consent, 410 individuals completed the survey. After excluding other majors 
and invalid data (completion time <120 seconds; trap-question error rate >80%), 
312 valid questionnaires were retained. Participants represented more than 20 
Science and Engineering disciplines (e.g., Applied Mathematics, Applied Physics, 
Electronic Information, Intelligent Manufacturing, Materials Science). The final sam-
ple comprised 232 males (74.36%) and 80 females (25.64%), with a mean age of 
18.92 years.    

4.2. Instruments 

Questionnaires were distributed and collected via Wenjuanxing (Questionnaire 
Star). The instrument included two sections: participant demographics and compo-
site scales. All scales used 5-point Likert items. Four reverse-scored items for the 
Consistency of Interest dimension (L2 grit construct) were formed from Strongly 
Disagree (5 points) to Strongly Agree (1 point); all other items ranged from Strongly 
Disagree (1 point) to Strongly Agree (5 points). Bilingual versions of Chinese and 
English were item phrasing ensured participant comprehension. Translations for 
the FLE, FLB, and learning engagement scales were sourced directly from original 
publications (Li et al., 2018; Li et al., 2021; Eerdemutu et al., 2024) to maintain con-
ceptual accuracy. The L2 Grit Scale translation was conducted by this study’s first 
author and rigorously reviewed by an applied linguistics professor to eliminate am-
biguities, ensuring semantic precision and academic rigor.  
L2 grit was assessed using the L2 Grit Scale developed by Teimouri et al. (2020), 
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specifically designed to evaluate the grit trait of second language learners across 
two dimensions: perseverance of effort and consistency of interest, with an internal 
consistency reliability of α = 0.79 in this study.   
FLE was measured via Li et al.’s (2018) Chinese Foreign Language Enjoyment Scale 
(CFLES), adapted from Dewaele and MacIntyre (2014) and validated on Chinese 
high school samples. This instrument assesses students’ enjoyment experiences 
during English learning through three dimensions: private FLE, teacher-related FLE, 
and atmosphere-related FLE, demonstrating α = 0.87 reliability herein.   
FLB was gauged using the Foreign Language Classroom Boredom Scale (FLCBS), an 
eight-item sub-scale of the Foreign Language Boredom Scale (FLBS; Li et al., 2021), 
which measures students’ recurrent boredom states in foreign language classrooms, 
yielding α = 0.94 in this research.   
Learning engagement was evaluated with the Language Classroom Engagement 
Scale (LCES) adapted by Eerdemutu et al. (2024) from Hiver et al.’s (2020) Lan-
guage Engagement Scale (LES). Validated among Chinese high school and university 
students, the LCES comprises three dimensions—behavioral engagement, emotional 
engagement, and cognitive engagement (each with three items)—and achieved α 
= 0.92 reliability in this investigation.   

4.3. Data Analysis 

Using SPSS 27.0, this study sequentially conducted common method bias tests, de-
scriptive statistics, reliability analysis (Cronbach’s α), normality tests, correlation 
analyses, and regression analyses. Following Hayes’ (2013) analytical procedures 
for mediation models, multiple regression analyses were performed in these steps: 
(1) designating L2 grit as the predictor variable and learning engagement as the 
outcome variable; (2) specifying L2 grit as the predictor variable, with FLE and FLB 
as respective outcome variables; (3) treating L2 grit, FLE, and FLB jointly as predic-
tor variables and learning engagement as the outcome variable; (4) formally testing 
mediation effects via PROCESS v4.1 (Model 4), with L2 grit as the predictor, FLE and 
FLB as parallel mediators, and learning engagement as the outcome variable.   

5. Results 

5.1. Overall Levels of L2 Grit, Learning Engagement, FLE, and FLB 
among SEMs   

Common method bias was tested using Harman’s single-factor test. Results indicat-
ed that seven factors exhibited eigenvalues greater than 1. The first unrotated prin-
cipal factor accounted for 42.17% of the variance, below the critical threshold of 
50%. Thus, no significant common method bias was identified in this study (Hair et 
al., 1998). Table 1 presents descriptive statistics and normality test results. The 
skewness and kurtosis values for all variables were less than 2, confirming a normal 
distribution (Bachman, 2004), thereby supporting the use of parametric tests. Chi-
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nese SEMs demonstrated moderately high levels of L2 grit (M = 3.249), FLE (M = 
3.768), and learning engagement (M = 3.548), while reporting moderately low levels 
of foreign language boredom (FLB; M = 2.499).   

Table 1. Descriptive Analysis 

Variable Mean Mode Median SD Skewness 
(SE) 

Kurtosis 
(SE) 

L2 Grit 3.249 3.000 3.222 .653 .119 (.138) -.209 (.275) 

FLE 3.768 3.360 3.812 .631 -.014 (.138) -.219 (.275) 

LFB 2.499 3.000 2.500 .897 .226 (.138) -.084 (.275) 

Engagement 3.548 3.780 3.556 .756 -.491 (.138) 1.182 (.275) 

5.2. Correlation between L2 Grit, Academic Emotions, and Learning 
Engagement among SEMs 

Pearson correlation analysis results (Table 2) revealed significant intercorrelations 
among all four variables. According to Plonsky and Oswald’s (2014) L2-specific cor-
relation benchmarks, SEMs exhibited a moderate-to-high positive correlation be-
tween L2 grit and FLE (r=.576, p<.01) and a moderate-to-high negative correlation 
between L2 grit and FLB (r=−.550, p<.01). This indicates that students with higher 
L2 grit experience greater enjoyment and less boredom in English learning. Learn-
ing engagement showed high positive correlations with L2 grit (r=.654, p<.01) and 
FLE (r=.733, p<.01), and a high negative correlation with FLB (r=−.671, p<.01). Thus, 
higher engagement aligns with elevated L2 grit and FLE levels but reduced FLB lev-
els. Consequently, students with stronger grit tend to experience more enjoyment, 
less boredom, and deeper learning investment. 

Table 2. Pearson Correlations 

Variable 1 2 3 4 

L2 Grit 1    

FLE .576** 1   

FLB -.550** -.655** 1  
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Engagement .654** .733** -.671** 1 

5.3. Mediating Effects of FLE and FLB on the L2 Grit–Learning Engage-
ment Relationship 

Mediation analysis results are summarized in Table 3 and Figure 2: (1) L2 grit sig-
nificantly predicted learning engagement (β=.654, p<.001); (2) L2 grit positively 
predicted FLE (β=.557, p<.001) and negatively predicted FLB (β=−.550, p<.001); (3) 
When simultaneously regressing engagement onto L2 grit, FLE, and FLB, both medi-
ators retained significant predictive power: FLE (β=.4408, p<.001) and FLB 
(β=−.248, p<.001). L2 grit’s direct effect remained significant (β=.283, p<.001), with 
the model explaining 60.5% of variance (R=.605, F(3,308)=190.805, p<.001). Multi-
collinearity diagnostics showed tolerance values >0.2 and VIFs <2, indicating mini-
mal collinearity concerns. 

Table 3. Regression Model Analysis 

 Fit index Coefficient Collinearity 

Predic-
t
o
r 

Outcome R R2 F β B T 

Toler-
a
n
c
e 

VIF 

1.L2 
G
r
i
t 

Engagement 
.6

 

.42
 

232.123*
** .654 .758 15.236**

*   

2.L2 
G
r
i
t 

FLE 
.5

 

.33
 

154.060*
** .576 .557 12.412**

*   

3.L2 
G
r
i
t 

FLB 
.5

 

0.3.
 

134.609*
** 

-.55
 

-.75
 

-11.602*
**   

4.L2 
G
r
i
t 

Engagement 
.8

 

.65
 

190.805*
** .283  .32

 6.595*** .616 1.624 
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FLE .408 .489 8.586*** .504 1.984 

FLB -.24
 

-.20
 -5.330*** .526 1.901 

Bootstrapping analysis (5,000 samples) confirmed significant direct and indirect ef-
fects (95% CIs excluding zero). The total mediation effect was 0.430, accounting for 
56.728% of the total effect. Specifically, the indirect effects via FLE (effect=0.272) 
and FLB (effect=0.158) contributed 35.884% and 20.884% to the total effect, re-
spectively (Table 4 and Figure 2). 

Table 4. Pathway Analysis 

Pathway Effect size SE 95% CI 
Proportion of  

effect size 

Total Effect: L2 Grit →Engagement .758 .050 [.660, .856] 1 

Direct Effect: L2 Grit → Learning Engagement .328 .050 [.230, .426] 43.272 

Total Indirect Effect .430 .049 [.339, .5285] 56.728 

L2G → FLE → Engagement .272 .056 [.167, .387] 35.884 

L2G → FLB → Engagement .158 .051 [.062, .260] 20.844 

 

                          
Figure 2. FLE and FLB Parallel Mediation Model Path Diagram 

6. Discussion   
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6.1. Overall Levels of L2 Grit and Learning Engagement among SEMs   

This study revealed moderately high L2 grit levels in Chinese SEMs (M = 3.249), 
aligning with prior research on non-SEMs (Jiang et al., 2018; Wang, 2024; Wang, 
2023). However, SEMs exhibited lower grit than English majors (M = 3.727; Wang, 
2023), likely due to the latter’s intrinsic interest in language and culture, whereas 
SEMs’ primary focus remains science and technology, potentially diminishing their 
motivation for L2 learning. Conversely, SEMs demonstrated higher grit than 
non-English major postgraduates (M = 3.056), possibly attributable to postgraduate 
demands (e.g., thesis writing) limiting L2 investment; SEMs’ discipline-developed 
self-regulation may transfer to enhance L2 persistence despite rigorous coursework. 
L2 learning necessitates sustained effort—grit enables learners to pursue long-term 
goals amid setbacks.  
SEMs’ learning engagement (M = 3.548) was also moderately high, consistent with 
existing studies (Jiang et al., 2018; Zhang et al., 2022), yet lower than school stu-
dents (M = 3.740) and non-S&E undergraduates (M = 3.972). Early learners’ high 
engagement may reflect initial enthusiasm, while SEMs’ intensive STEM workload 
likely constrains L2 investment. Additionally, SEMs’ analytical thinking may conflict 
with L2 learning’s emphasis on memorization and cultural interpretation, reducing 
cognitive engagement.   

6.2. Direct Predictive Effect of L2 Grit on Learning Engagement   

L2 grit significantly predicted SEMs’ learning engagement, confirming Hypothesis 1 
and supporting prior work (Jiang et al., 2018; O’Neal et al., 2018; Wu et al., 2024; 
Zhang et al., 2022). As a positive psychological trait, L2 grit sustains effort and in-
terest through challenges. Sustained interest fuels motivation despite STEM pres-
sures, while perseverance—cultivated through demanding majors—facilitates in-
cremental L2 progress. Gritty learners invest extra time and effort when confronting 
L2 obstacles, bolstering engagement.   

6.3. Mediating Roles of FLE and FLB   

FLE and FLB mediated the L2 grit-engagement relationship, which confirmed Hy-
pothesis 2, and validated the emotion co-occurrence perspective (MacIntyre & 
Gregersen, 2012). First, FLE’s positive mediation aligns with Fredrickson’s (2013) 
broaden-and-build theory: enjoyment expands cognitive-behavioral repertoires, 
promoting active participation and strategy use (Dewaele et al., 2018), thereby sus-
taining engagement and satisfaction. Conversely, FLB’s negative mediation reflects 
Pekrun’s (2010) control-value theory: boredom diminishes motivation and 
self-regulation, triggering disengagement (Macklem, 2015). These pathways are 
best explained through Complex Dynamic Systems Theory (Larsen-Freeman, 2007), 
where grit-emotion-cognition-behavior interactions shape learning outcomes.   
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7. Conclusion   

This study demonstrated that L2 grit directly predicts learning engagement among 
Chinese SEMs, with FLE and FLB serving significant parallel mediating roles. Find-
ings highlight that perseverance and sustained interest promote L2 investment. 
Pedagogically, instructors could: (1) integrate STEM-related materials to illustrate 
L2’s professional relevance; (2) encourage resilience via achievable sub-goals and 
progress assessments; (3) diversify teaching methods (collaborative tasks, simula-
tions) to enhance enjoyment and participation.   
Admittedly, this study has several limitations. First, the sample was drawn from 
students at a single university, limiting its representativeness; future research 
should expand the sampling scope to include SEMs from diverse regions and institu-
tional tiers. Second, the cross-sectional survey method used cannot establish causal 
relationships; longitudinal designs should be adopted in future work to comprehen-
sively unveil causal links between variables. Additionally, the data primarily 
stemmed from self-reported scales, which may introduce certain biases; subsequent 
studies could incorporate multi-method approaches (e.g., behavioral observations 
and physiological measures) to obtain more objective and authentic data. 
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