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The COVID-19 lockdowns and quarantines have far-reaching effects on secondary education
students, impacting their physical and mental health and significantly changing their learning
approaches. Previous research has verified the beneficial impact of grit on fostering students’
learning engagement and improving their psychological well-being (PWB). Few studies, however,
have explored the potential mediating role of psychology capital (PsyCap) between grit,
engagement, and PWB. This study aimed to test the mediating role of PsyCap between grit,
behavioral engagement in learning mathematics and PWB among 1,134 Chinese secondary school
students (50.7% males and 49.3% females; mean age = 13.15, SD = .75) during the period of
COVID-19. Having controlled for gender and age, latent structural equation modeling (LSEM)
analysis was conducted to explore the predictive effect of grit on behavioral engagement and PWB
via PsyCap. Results indicated that grit positively predicted PsyCap. PsyCap, in turn, predicted

behavioral engagement in learning mathematics. In addition, we found that PsyCap entirely
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mediated the linkage between grit and PWB. This study provides evidence for the beneficial role
of grit in enhancing students’ behavioral engagement and PWB and contributes to the literature

by uncovering the mediating mechanism between these constructs.

Keywords: grit; behavioral engagement, psychological well-being, psychological capital;
COVID-19

Introduction

The COVID-19 pandemic occurred in Wuhan, Hubei Province in December 2019,
rapidly spreading across China and other parts of the world due to its concealed and highly
contagious nature (Bao et al., 2020). Moreover, the infectious pneumonia caused by the 2019
novel coronavirus was highly detrimental, thus severely impacting various aspects of society
and daily lives, encompassing domains such as education (Ma et al., 2021). To effectively
prevent and control the spread of COVID-19 infections, stringent measures, such as imposing
strict closures and enforcing stay-at-home quarantine, were implemented across primary and
secondary schools and universities (R. Huang et al., 2020). However, implementing distancing
procedures in Chinese schools has radically changed the teaching format, teacher-student
interactions, and student lifestyles (Cheng et al., 2023). Moreover, the potential risk of
infection, the adjustment to new learning methods, and the lack of social support would further
detriment students’ emotional experience, physical health, psychological well-being (PWB)
and learning engagement (Cheng et al., 2023; Chew et al., 2020; Eva et al., 2021; Miao et al.,
2023).

Considering the adverse effects brought forth by the COVID-19 pandemic, academics
have delved extensively into exploring measures to boost students’ academic engagement and
PWB, including greater access to social support (L. Huang & Zhang, 2022), establishment of
a positive family environment (Gaxiola Romero et al., 2022), positive psychological capital
(Turliuc & Candel, 2022), staying gritty (Datu, Buenconsejo, et al., 2023; Datu, Yang, et al.,
2021), and more. It is anticipated that grit played a protective role in enhancing students’
learning engagement and PWB both before and during the COVID-19 pandemic (Datu,
Buenconsejo, et al., 2023; Datu & Fincham, 2022; Datu, Yuen, et al., 2018). Nonetheless, the
majority of existing studies have primarily concentrated on samples of college or elementary
school students (e.g., Datu, Buenconsejo, et al., 2023; Van Doren et al., 2019), so the
applicability of their findings to secondary school students, particularly within the Chinese
context during the COVID-19 pandemic, may be limited. Second, except for negotiable fate
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(Yau & Shu, 2023), there has been minimal investigation into the mediating mechanisms
between grit and learning engagement or PWB. Third, existing studies generally perceived
grit as a domain-general construct, overlooking its domain-specific nature (Cormier et al.,
2019; Schmidt et al., 2019). Lastly, there is a lack of consensus regarding the predictive effects
of grit on academic functioning and PWB (Lam & Zhou, 2019; Steinmayr et al., 2018). Thus,
the present study seeks to investigate the predictive effects of grit on behavioral engagement
and PWB, as well as the potential mediating role of psychological capital (PsyCap) between

these constructs in a sample of Chinese secondary mathematics learners.

Literature Review
Grit

Grit refers to an individual’s capacity to sustain consistent interest and persistently
maintain efforts toward a long-term goal, even when faced with obstacles and setbacks
(Duckworth et al., 2007). Based on this definition, the perseverance of effort and consistency
of interests are the two key components of the grit construct. As a personal non-cognitive trait,
grit is more likely than innate talent or intelligence to lead to success (Howe, 1999). Multiple
studies have been conducted to investigate the compelling predictions of grit and its two
components on academic performance (Postigo et al., 2021), learning engagement (Datu,
Yang, et al., 2021), and PWB (Tang & Zhu, 2024), showing that grit serves as a determining
factor not only for school functioning and well-being outcomes but also as the key to achieving
personal success (Credé et al., 2017; Duckworth, 2017).

In particular, within the context of advocating positive psychology in education, grit has
recently attracted considerable attention. First, grit is a domain-specific construct (Cormier
et al., 2019), and studies were conducted to adapt the original domain-general scale for
specific disciplines. For example, Schmidt et al. (2019) validated the school-specific, German-
specific, and mathematics-specific grit scale. They found that the predictive effects of the
school-specific and domain-specific grit on their respective subjects were more significant
than those of the domain-general grit. Second, extensive exploration has been conducted on
the favorable effects of grit on key indicators of academic and well-being outcomes (e.g.,
Datu, Yang, et al., 2021; Duckworth & Quinn, 2009; Lam & Zhou, 2019; Tang & Zhu, 2024).
For instance, in a study concentrating on junior high school students from Hong Kong, the
Philippines, and mainland China, Datu, Yang, et al. (2021) documented that components

of grit were positively correlated with academic engagement in science and mathematics,
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suggesting that students with higher levels of grit are more likely to be engaged in learning
activities. Lastly, intervention studies related to grit and research on the antecedents of grit are
beginning to emerge to enhance students’ level of grit (Hejazi & Sadoughi, 2023; Zappala-
Piemme et al., 2023). For example, an intervention study with seventh-grade students in New
York found that a curriculum aiming to foster a growth mindset and determination would
bolster students’ level of grit (Zappala-Piemme et al., 2023).

Despite educational researchers’ extensive investigation into grit (Biggs et al., 2024;
Datu, Yang, et al., 2021; Tang & Zhu, 2024), notable controversies persist concerning its
conceptual framework, measurement methodologies, and predictive validity. For instance, in
addition to addressing the conceptual overlap among constructs such as grit, resilience,
hardiness, and conscientiousness (Cred¢ et al., 2017), research also highlights uncertainties
regarding the extent to which the diverse facets of grit and associated motivational factors
align within the broader framework of grit itself (Credé, 2018). Duckworth and team
introduced the original 12-item grit scale (Duckworth et al., 2007), followed by the
development of an 8-item short scale (Duckworth & Quinn, 2009), exhibiting enhanced
validity for the assessment of grit. Nonetheless, this advancement has ignited debates among
researchers regarding the scale’s data fit and the optimal structural configuration of the grit
construct (Carter et al., 2024). Finally, researchers have obtained mixed findings regarding
the predictive power of grit on academic achievement (Carter et al., 2024; Fosnacht et al.,
2019), which contrasts Duckworth et al.’s (2007) assertion that grit is a strong predictor of
academic achievement. These challenges underscore the necessity for further empirical

inquiry into grit.

Grit, Behavioral Engagement, and PWB

Behavioral engagement refers to the effort and persistence dedicated to learning activities
(e.g., concentration, teacher-student interaction, homework completion, and classroom
discussion, among others) (Fredricks et al., 2004). Behavioral engagement, as the
manifestation of learning motivation, has been extensively studied in comparison to other
forms of engagement (i.e., emotional and cognitive engagement) due to its strong link with
the academic outcome (Conner, 2016; Martin et al., 2017; Y. Yang et al., 2021). For example,
Y. Yang et al. (2021) documented that behavioral engagement exerts the most significant
influence on academic achievement, and the impact of cognitive and emotional engagement
on academic achievement is indirectly mediated by behavioral engagement. Furthermore, our

sole focus on behavioral engagement stems from the fact that the two components of grit,



The Impact of Grit on Behavioral Engagement and Psychological Well-being 27

namely perseverance of effort and consistency of interests, serve as the driving forces behind
individuals’ involvement in achievement-related behaviors (Datu, Valdez, et al., 2016;
Muenks et al., 2017).

Aside from academic outcomes, the positive predictive effect of grit on well-being
outcomes was also identified (Clark & Malecki, 2019; Datu, Valdez, et al., 2016; Disabato
et al., 2019; Kleiman et al., 2013). For example, in a study with American college students,
Kleiman et al. (2013) found that gritty students are likelier to experience a high meaning
in life. In another study involving Filipino high school students, Datu, Valdez, et al. (2016)
documented that students with higher levels of grit are prone to experience heightened well-
being. PWB is a state of optimal mental and emotional health, characterized by self-
acceptance, positive relations with others, autonomy, environmental mastery, purpose in life,
and personal growth (Ryff, 1995; Ryff & Keyes, 1995). On the one hand, PWB possesses
inherent research value as it is intertwined with fundamental aspects of human functioning,
encompassing the recognition and regulation of emotions, the pursuit of a meaningful life,
and the cultivation of positive relationships, which is particularly important for the adolescent
population navigating the impact of COVID-19 (Diener et al., 2010; Galderisi et al., 2015).
On the other hand, PWB not only contributes to academic success (Riippel et al., 2015) but
also positively influences physical health (Hernandez et al., 2018; Okely & Gale, 2016); thus,

identifying its antecedents will facilitate the conduct of relevant intervention research.

Underlying Mechanism: School PsyCap

The PsyCap construct originated in the industrial-organizational domain (F. Luthans,
Luthans, & Luthans, 2004; F. Luthans & Youssef, 2004) and was introduced into the field of
education by King and Caleon (2021). School PsyCap pertains to students’ positive
psychological states and resources within the school setting (F. Luthans, Avolio, et al., 2007).

As a formative construct based on the synchronicity of academia, the “HERO” construct of

EEINT3 EEINT3

PsyCap consists of four components: “hope,” “self-efficacy,” “resilience,” and “optimism”
(F. Luthans, Avey, Avolio, et al., 2006). In comparison to other forms of capital, such as
economic capital, human capital, and social capital, PsyCap is more malleable and adaptable
(F. Luthans, Avey, & Patera, 2008; F. Luthans & Youssef-Morgan, 2017), making it widely
explored in the wave of the positive psychology movement.

Research on the predictive role of PsyCap in academic and well-being outcomes is
gaining momentum using correlational or experimental designs (Kang & Wu, 2022; Rabenu

et al., 2017; Siu et al., 2014). For example, Siu et al. (2014) discovered a positive correlation
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between school PsyCap and study engagement among college students in Hong Kong. In
another study with Chinese PhD students, Rabenu et al. (2017) demonstrated that PsyCap
could directly impact PWB or indirectly impact coping strategies. Similar findings have been
observed in studies conducted among secondary school students. For instance, Datu and
Valdez (2016) found that PsyCap was positively correlated with flourishing, happiness, and
positive affect among Filipino high school students. Moreover, Finch et al. (2020) confirmed
that PsyCap plays a crucial role in promoting well-being and alleviating poor mental
health by demonstrating that PsyCap was significantly correlated with heightened levels of
flourishing, as well as reduced levels of anxiety and depression symptoms.

Given the crucial role of PsyCap in optimal functioning, there is a growing interest in
exploring the factors that facilitate the development of PsyCap (Ashmawy, 2024; Mashod &
Kura, 2023). For instance, K. W. Luthans, Luthans, & Chaffin (2019) found that grit was
positively correlated with academic PsyCap among American undergraduate business
students. Moreover, the predictive effect of grit on the components of PsyCap, including
academic self-efficacy (Jiang et al., 2023), optimism (C. Yang et al., 2023), hope (Ekinci &
Kog, 2023), and resilience (D. L. Chen et al., 2022), was confirmed, indicating that the level
of students’ grittiness is important in predicting their PsyCap. The previous studies suggest

that grit could affect behavioral engagement and PWB directly or indirectly through PsyCap.

The Present Study

Based on the literature review, we have recognized the importance of investigating grit
and its contributory roles. Specifically, several questions emerged within mathematics
learning during the COVID-19 pandemic: Does grit influence students’ behavioral
engagement and PWB? If so, what are the mechanisms through which grit affects these
dimensions? Furthermore, are there specific mediating factors that facilitate this relationship?
As proposed empirically, mathematics-related grit may predict not only a student’s PWB
but also his or her behavioral engagement in mathematics. Additionally, PsyCap may mediate
between grit and PWB and behavioral engagement. However, few studies have explored the
predictive role of grit on behavioral engagement and PWB, along with its underlying
mechanisms, within the context of COVID-19 in mathematics education. Accordingly, this

study was designed to answer the questions and investigate the following four hypotheses:
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HI1: Grit has a positive and direct impact on students’ behavioral engagement in learning
mathematics.

H2: Grit positively and directly impacts students’ PWB.

H3: PsyCap mediates the linkage between grit and behavioral engagement in learning
mathematics.

H4: PsyCap mediates the relationship between grit and PWB.

Considering gender and age differences in grit, PsyCap, PWB, and academic engagement
(Aryani et al., 2021; Credé et al., 2017; Kessels et al., 2014; Matud et al., 2022; Springer

et al., 2011), both gender and age were controlled for while examining the above hypotheses.

Methods

Participants and Procedures

A total of 1,134 seventh-grade (V = 556) and eighth-grade (N = 578) students from
34 classes were recruited from two public junior high schools in Xishuangbanna Dai
Autonomous Prefecture, Yunnan Province, China. The participants’ ages ranged from 11 to
16 years, with an average age of 13.15 years (SD =.75). There were 575 male students (50.7%)
and 559 female students (49.3%) among the participants.

A questionnaire survey was conducted in November 2020. Amid the peak of the
COVID-19 pandemic, secondary schools in Yunnan Province enforced strict closure measures.
Only after the researchers obtained negative results from the nucleic acid test were they
permitted to enter the school premises and conduct the questionnaire survey. The
questionnaire, in pencil-and-paper format, was conducted in the mathematics classroom with
the assistance of mathematics teachers and one local collaborator and lasted for about 30
minutes. As the survey was conducted in Chinese, following Brislin’s (1980) procedure, the
original English scales were translated into Chinese and subsequently back-translated by two
bilingual researchers to ensure the face validity of the scales. Participants responded to all
items using a five-point Likert scale, ranging from 1 = strongly disagree to 5 = strongly agree.
The higher the item score, the stronger the endorsement, and vice versa. Factor loadings of all
variables ranged from .483 to .785, which were higher than .40 (Matsunaga, 2010), indicating

that the convergent validity was satisfactory.
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Instruments

Mathematics-specific grit scale

Participants’ level of grittiness was measured using the short grit scale (Grit-S) developed
by Duckworth and Quinn (2009). Considering the domain-specific nature of grit, the original
domain-general scale was modified to align with mathematics. For example, one item of the
original scale was changed from “I am diligent” to “I am diligent in learning mathematics.”
The internal consistency of the mathematics-specific grit was validated in the existing
literature (e.g., Guo, 2024; Yu et al., 2021). In this study, the mathematics-specific grit
demonstrated a good internal consistency (Cronbach’s a = .78) and was treated as a latent

variable in SEM analysis.

Mathematics-related PsyCap scale

The 15 items drawn and adapted from King and Caleon’s (2021) school PsyCap scale
were applied to measure participants’ mathematics-related PsyCap. Research validated the
reliability and validity of the mathematics-related PsyCap scale (Kang & Wu, 2022; Wu &
Kang, 2023). And mathematics-related PsyCap was considered as a second-order construct
underpinned by its four components: hope (e.g., “Right now, I see myself as quite successful
in learning mathematics”; a = .69), self-efficacy (e.g., “I feel confident participating in
mathematics class discussions”; a = .80), resilience (e.g., “I don’t let a bad mathematics mark
affect my confidence”; a = .68), and optimism (e.g., “I am optimistic about my future in
learning mathematics well”; o = .61). The mathematics-related PsyCap scale demonstrated a

great internal consistency with Cronbach’s o = .89.

Mathematics-related behavioral engagement scale

Participants’ behavioral engagement in learning mathematics was measured by the four
items adapted from the Engagement Versus Dissatisfaction with Learning questionnaire
(Skinner et al., 2009). One example item was “When I’m in mathematics class, I listen very
carefully.” The reliability of this scale has been validated in many studies (Datu, King, et al.,
2018; Datu, Valdez, et al., 2016). The mathematics-related behavioral engagement scale
demonstrated a great psychological property with Cronbach’s o = .83.
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PWB scale

The PWB scale developed based on Ryff’s (1989) research was utilized to measure
participants’ level of PWB (see Kim et al., 2020 for a reference). PWB was represented by
five statements (e.g., “I have experiences that challenge me to grow and become a better
person”). The PWB scale demonstrated an acceptable internal consistency (Cronbach’s

o=.67).

Data Analysis
Missing data

The proportion of missing data in each item was below 1.1%. The Missing Completely
at Random (MCAR) test was conducted to address the mechanism of the missing data (Little
& Rubin, 2019). It was revealed that the missing data did not exhibit an utterly random pattern
(x3(737) = 932.224, p < .001), indicating that the listwise deletion strategy was not suitable
for handling the missing data. Instead, following Enders’s (2010) suggestion, the Full-
Information Maximum Likelihood (FIML) approach was implemented to address the missing

values (Muthén & Muthén, 2017).

Data analytical plan

The data analytical plan consisted of four steps. First, the intraclass correlations (ICCy)
were calculated to determine the need for multilevel analysis. If the ICC; value exceeds 0.1,
it indicates a notable between-group variance, justifying multilevel analysis (LeBreton &
Senter, 2008). Second, a confirmatory factor analysis (CFA) was conducted to examine the
measurement model, while latent models were analyzed using Mplus 8.3 (Muthén & Muthén,
2017). Third, LSEM was conducted to explore the relationship among the study variables.
Fourth, the bootstrapping method with 5,000 resamples was employed to assess the
significance of the mediation models (Hayes & Scharkow, 2013). The mediating effect is
significant if zero is not contained in the bias-corrected and accelerated (BCa) 95% confidence
intervals (ClIs).

Indices of comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error
of approximation (RMSEA), and standardized root mean square residual (SRMR) were
applied to assess model fit. The model fits the data well if the values of CFI and TLI > .90 and
the values of RMSEA and SRMR < .08 (F. F. Chen, 2007; Hoyle & Panter, 1995).
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Results

Preliminary Analysis

Preliminary analyses were conducted to identify possible outliers and confirm the
assumptions before proceeding with SEM analyses. First, no univariate outliers were detected,
as all data points fell within the range defined by the mean plus or minus three times the
standard deviation. Second, the normality of all variables was confirmed by ensuring that the
skewness and kurtosis values for each construct fell within acceptable limits (Jskewness| < 2
and |kurtosis| < 7) (Finney & DiStefano, 2006), suggesting the normality of the variables.
Third, the ICC, values for grit, PsyCap, behavioral engagement, and PWB were .09, .03, .04,
and .02 respectively, signifying the absence of inter-group differences. Therefore, multilevel

analyses were deemed unnecessary in the present study.

Descriptive Analysis and Correlations

Table 1 presents the study variables’ mean, standard deviations (SD), and correlation
coefficients. Based on Table 1, grit exhibits positive correlations with PsyCap, behavioral
engagement, and PWB at a significance level of p <.01. Additionally, the predictive effects
of PsyCap on behavioral engagement and PWB were verified at p < .01. Moreover, gender
and age were found to be significantly associated with the study variables, indicating that both

gender and age need to be controlled when exploring the mediation models.

Table 1: Descriptive Statistics and Correlation Matrix
Factor
1 2 3 4 5 6 loadings
1. Grit — .642-.785
2. PsyCap .659%* — .483-.716
3.BE .604** .569** — .695-.735
4. PWB 484%* .648%* .546%* — .540-.659
5. Gender —.101** —.087** .071* .019 — —
6. Age —.079** -.014 —-.068* -.016 —-.033 — —
Mean 2.95 3.23 3.45 3.50 — 13.15 —
SD .74 .59 .74 71 — .75 —

*p<.05, **p <.01

Note: BE = Behavioral engagement.
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Latent Structural Equation Model

Following Kelloway’s (2015) recommendation, CFA was utilized to ascertain the
psychometric soundness of the measurement model comprising grit, PsyCap, behavioral
engagement, and PWB. This measurement model exhibited a good fit to the data: y%(342) =
1086.547, p < .001; CFI = .922, TLI = .913; RMSEA = .047, 90% CI [.044, .050], SRMR
=.042. Then, LSEM was conducted. Figure 1 demonstrates that the proposed model (“grit —
PsyCap — behavioral engagement/PWB”) fitted the data well while controlling for gender
and age: y*(335) = 1071.344, p < .001; CFI = .918, TLI = .907; RMSEA = .047, 90% CI
[.044, .051], SRMR = .042, indicating that the proposed measurement model does not need
any modification.

As depicted in Figure 1, the connections between grit, PsyCap, behavioral engagement,
and PWB were statistically significant. More precisely, four direct path coefficients were
found to be significant: (a) from grit to PsyCap ( =.780, p <.001); (b) from grit to behavioral
engagement (B = .463, p < .001); (c) from PsyCap to behavioral engagement (f = .348,
p <.001); and (d) from PsyCap to PWB (B =.783, p <.001). Unexpectedly, grit was not linked
to PWB directly (B = .015, p = .859). Furthermore, significant positive relationships were
identified between gender (male =1, female =2) and behavioral engagement (B = .145,
p <.001) as well as PWB (B = .135, p < .001), indicating that female students exhibited
elevated levels of involvement in mathematics classroom activities and experienced higher
levels of PWB in comparison to their male counterparts. Also, it was found that age was
marginally but not significantly correlated with PWB (B = .089, p = .053), indicating that

students may experience a modest increase in their levels of PWB as they age.

Figure 1: Relations Among the Study Variables

Gender [ q gk#x
_ N
L135%**

—-.036

Behavioral
engagement

348 **
463***

o .780***

.015

430 **

''''' }%ﬁ"“""“" J"u”"”‘ 783%%*

~.106* s L0170 T

\ Age ------------------------------ 089 T

*p<.05, *** p<.001.

Note: Dotted line means insignificant; all paths are standardized coefficients.
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The 95% BCa Cls, calculated from 5,000 bootstrapping resamples, were utilized to
estimate the indirect effect of PsyCap on the relationships between grit and behavioral
engagement and PWB. As demonstrated in Table 2, the 95% Cls of the indirect path (“grit —
PsyCap — behavioral engagement”) did not contain zero, indicating that PsyCap mediated
between grit and behavioral engagement (f =.272, SE =.054, 95% Cls [.167, .381], p <.001).
Additionally, the direct impact of grit on behavioral engagement remains significant (f = .463,
SE =.072,95% Cls [.318, .603], p <.001). When considered collectively, it could be inferred
that PsyCap mediates the relationship between grit and behavioral engagement.

The 95% CIs of the indirect path (“grit — PsyCap — PWB”), which did not include zero,
suggested that PsyCap served as a mediating factor between grit and PWB (B=.611, SE=.071,
95% Cls [.482, .761], p < .001). Moreover, grit’s direct effect on PWB was insignificant
(B=.015,SE=.084,95% CIs [-.152, .179], p =.859). Thus, it could be concluded that PsyCap
wholly mediated the relationship between grit and PWB.

Table 2:  Results of Indirect Effects of Grit on Behavioral Engagement as Well as PWB via PsyCap

95% BCa Cls
Estimate Coef. SE p
Lower Upper

Path: Grit->PsyCap->BE

Total effect .735 .032 .668 792 .000

Indirect effect 272 .054 .167 .381 .000

Direct effect 463 .072 .318 .603 .000
Path: Grit->PsyCap—>PWB

Total effect .626 .042 .542 .704 .000

Indirect effect 611 .071 482 .761 .000

Direct effect .015 .084 -.152 .179 .859

Note: BE = Behavioral engagement.

General Discussion

The present study aimed to achieve two primary objectives: first, to explore the beneficial
impact of mathematics-related grit on behavioral engagement and PWB during the
COVID-19 pandemic; second, to examine the mediating role of PsyCap in these relationships.
The significant findings included the mediating function of PsyCap and the discovery that grit
enhanced behavioral engagement and PWB through PsyCap. In other words, PsyCap could

elucidate why grit predicts positive academic and well-being outcomes. Overall, the research
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hypotheses of this study were primarily supported. The meaning and implications of these
findings will be elaborated on in the following paragraphs.

Mathematics-related grit was positively correlated with behavioral engagement and
PWB, even when controlling for gender and age. The findings suggest that, in the context of
COVID-19, students’ grit levels facilitate their mathematical behavioral engagement and
PWB. Consequently, research questions and hypotheses H1 and H2 of the present study have
been substantiated. Firstly, these findings provide empirical support for the theory of grit
(Duckworth & Quinn, 2009) by demonstrating that secondary school students encountered
significant challenges during the COVID-19 pandemic, including school closures and
prolonged separation from their families. Despite these adversities, their passion and
perseverance emerged as critical factors facilitating sustained engagement in mathematics
learning (Datu, Buenconsejo, et al., 2023; Kareem et al., 2023). Second, the findings indicate
that grit and its two components play a significant role in enhancing students’ sense of
belonging within the school environment and fostering positive teacher-student interactions,
particularly in a collective cultural context (Bowman et al., 2015; Datu, 2017), which, in turn,
may contribute to students’ PWB. Thirdly, the conclusions drawn from existing predictive
studies examining the influence of grit on academic and well-being outcomes demonstrate
considerable inconsistencies (Credé et al., 2017; Disabato et al., 2019). The present study’s
findings contribute to the discourse by elucidating the positive interrelationship among these
constructs. Lastly, these findings address the domain-specific nature of grit, confirming the
positive impact of mathematics-related grit on improving behavioral engagement and PWB
in mathematics learning.

The primary theoretical contribution of the present study is elucidating the mediating role
of PsyCap in the relationship between grit and both behavioral engagement and PWB. This
study, conducted with Chinese secondary school students, identified that mathematics-related
PsyCap functions as a mediator between grit and behavioral engagement, as well as between
grit and PWB, indicating that both H3 and H4 are supported. These findings align with the
theory of grit, suggesting that the impact of distal, trait-like grit on behavioral engagement
and PWB is likely mediated by proximal, state-like PsyCap (Duckworth et al., 2007;
F. Luthans & Youssef-Morgan, 2017; K. W. Luthans, Luthans, & Chaffin, 2019). This
study establishes that grit is a crucial foundation for enhancing students’ PsyCap, akin to
psychological hardiness and conscientiousness. This enhancement, in turn, positively
influences students’ behavioral engagement and PWB in mathematics learning during the
COVID-19 pandemic.
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Previous studies have established the predictive roles of grit and PsyCap in students’
engagement and well-being (Datu & Valdez, 2016; Datu, Valdez, et al., 2016; Kim et al.,
2020; Rabenu et al., 2017). Taking it a step further, this study revealed that PsyCap served as
a partial mediator in the relationship between grit and behavioral engagement while acting as
a full mediator in the association between grit and PWB. On the one hand, these findings could
enhance the understanding of researchers and educators regarding the mechanisms and
rationales influencing the association between grit, behavioral engagement, and PWB. On the
other hand, despite ongoing debates among researchers regarding the causal relationship
between grit and PsyCap (e.g., K. W. Luthans, Luthans, & Chaffin, 2019; Wan Sulaiman
et al., 2023), by corroborating the mediation models of “grit — PsyCap — behavioral
engagement” and “grit — PsyCap — PWB,” the present study contributes empirical evidence

supporting the notion of grit as a positive antecedent of PsyCap.

Limitations and Future Directions

One potential limitation of this study is the sample selection, which was limited to
students from two public junior high schools in urban and rural areas of Xishuangbanna,
Yunnan Province, China. The demographics of the area do not accurately represent the entire
Chinese population, with the majority being Chinese Dai and Han ethnic groups who fall
within a moderate socio-economic bracket. Further, students in these schools demonstrate a
comparatively lower level of academic engagement and weaker performance in the province-
wide assessments. Although there are concerns regarding the generalizability of the results,
it is important to note that this study successfully identified the anticipated pattern of
relationships within the sample. Given the regional variances and coexistence of diverse
cultures in China, future studies are expected to replicate these same patterns in diverse
samples, encompassing central and eastern coastal settings and various regions and ethnicities,
including but not limited to Taoism, Tibetan, and Mongolian populations.

Second, we cannot draw definitive conclusions regarding the cause-and-effect
relationship between the study variables due to the present study’s correlational design. For
instance, prior academic engagement and PWB may potentially boost grit (Huo, 2022),
reinforcing engagement and PWB even more. Thus, empirical studies or longitudinal research
based on longitudinal data are recommended to explore the causal relationship between grit,
behavioral engagement, and PWB.

Third, the present study did not conduct a comparative analysis of the profiles of study

variables and their interconnections during the COVID-19 pandemic and the post-pandemic
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era, which somewhat diminished the overall significance of the findings. The primary reason
for this limitation is that the participants in the present study were dispersed across multiple
high schools and vocational-technical secondary schools in the Xishuangbanna Dai
Autonomous Prefecture after the pandemic, which significantly hindered our ability to collect
post-pandemic data. This underscores the importance of promptly collecting relevant data for
comparative analysis following the conclusion of an emergency, such as the COVID-19
pandemic. Such an approach would deepen the analysis and enhance the significance of the

research findings.

Educational Implications

This study confirmed the importance of grit and PsyCap in enhancing students’
behavioral engagement and PWB in learning mathematics during the COVID-19 pandemic in
mainland China. These findings have the following two implications for practices in
mathematics education. First, the academic and psychological benefits associated with grit
suggest that educators and teachers should be encouraged to develop programs to leverage
grit’s potential, particularly in the context of the challenges posed by the COVID-19 pandemic.
Second, the finding that PsyCap is a crucial link between grit and behavioral engagement and
PWB suggests that PsyCap could be a viable target for focused intervention in challenging
times. Introducing strategies to enhance students’ PsyCap capacity could also positively and
significantly affect their participation in mathematics classroom activities and PWB. In the
context of the COVID-19 pandemic, schools have implemented stringent epidemic prevention
and control measures. Given these circumstances, it is essential that students receive more
proactive support for both their academic learning and mental health from teachers and
counselors. Educators and counselors can employ strategies and intervention initiatives to
enhance students’ grit and PsyCap. For instance, in addition to implementing commitment
therapy, this can be achieved through cultivating positive teacher-student interactions and
demonstrating heightened care, empathy, and engagement in students’ mathematics learning
(Fang & Ding, 2020; Wu et al., 2024). Additionally, educators play a crucial role in cultivating
non-cognitive skills such as grit and PsyCap by assisting students in formulating both long-
term and short-term goals, developing detailed study plans, optimizing educational platforms,
and providing a conducive learning environment. These efforts, in turn, help students maintain
mental health and foster academic engagement during the tough time of the COVID-19

pandemic.
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Conclusion

This study offers further evidence of the advantageous impact of grit on the behavioral
engagement and PWB of Chinese secondary school students in the pandemic-stricken context.
Additionally, this study pinpoints PsyCap as a mediator in these relationships. Higher levels
of grit in mathematics correlate with a greater likelihood of students having higher levels of
mathematics-related PsyCap. Consequently, such students are more likely to participate in
mathematics classroom activities and experience greater well-being actively. Teachers and
educators could effectively enhance students’ engagement and well-being by bolstering their
grit and addressing PsyCap, such as cultivating harmonious teacher-student relationships, thus

achieving optimal academic and well-being outcomes.
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