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Abstract
The Short Grit Scale (Grit-S) is a popular instrument used to assess trait-level perseverance and passion for long-term goals 
in students and/or professional populations. This study examined the psychometric properties and construct validity of the 
Grit-S in a survey sample of Chinese physical education teachers (N = 256, 26.6% females, Mage = 33.96 years, SDage = 6.04 
years). Confirmatory factor analysis indicated that the Grit-S scores supported the proposed two-factor model, comprising 
consistency of interest and perseverance of effort as subscales. Moreover, as expected, the Grit-S subscale scores showed 
acceptable internal consistency as well as satisfactory convergent and criterion validity, correlating with scores of external 
criteria variables (e.g., Big Five personality traits, self-control, and work burnout). These findings suggest that the Grit-S is 
an effective instrument for assessing grit in Chinese physical education teachers.
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Introduction

Grit, as a non-cognitive construct and personality trait, 
has been operationalized as trait-level passion and perse-
verance for long-term goals (Duckworth et al., 2007), and 
has been shown to predict one’s achievement and life out-
comes (Duckworth et al., 2007; Duckworth & Quinn, 2009). 
Extensive research has indicated that grit is correlated with 
constructs including but not limited to the Big Five personal-
ity traits (Duckworth & Quinn, 2009; He et al., 2021; Ivce-
vic and Brackett, 2014; Rimfeld et al., 2016), self-control 
(Duckworth & Gross, 2014; Vazsonyi et al., 2018; Werner 
et al., 2019), life satisfaction (Khan & Khan, 2017; Li et al., 

2018a), and burnout syndrome (Mullen & Crowe, 2018; 
Zhong et al., 2018).

Grit differs from similar psychological constructs (e.g., 
conscientiousness, and self-control), and can be distin-
guished from the traditionally measured facets of Big Five 
Conscientiousness by its focus on stamina. Grit reflects one’s 
ability to maintain interest in and put effort into projects that 
might take months or even years to accomplish. People with 
a higher level of grit do not stray from their goals, even if 
they do not receive positive feedback encouraging them to 
continue (Duckworth & Quinn, 2009). Existing literature has 
noted an essential difference between grit and self-control 
(Duckworth & Gross, 2014; Duckworth & Quinn, 2009) in 
that grit is best understood as an ability to pursue long-term 
goals and is related to the approach motivation system, while 
self-control entails one’s abilities to sustain focus on a cur-
rent task and resist distractions, which is more consistent 
with avoidance systems (Duckworth & Gross, 2014).

Grit has become a popular topic of study in personality 
psychology over the past decade. Studies have shown that 
people with a higher level of grit are more likely to attain 
a higher educational level, perform better in their studies 
and workplace, live a healthier lifestyle, achieve better life 
satisfaction, and have more positive affect but less negative 
affect, as well as lower risk of mental disorders or prob-
lematic behaviors (e.g., Credé et al., 2017; Datu, 2021; 
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Fernández et al., 2020; Wang et al., 2022). More specifically, 
students with more grit are more likely to have higher levels 
of academic achievement at all levels of study, including 
university (e.g., Akos & Kretchmar, 2017; Duckworth et al., 
2007; Duckworth & Quinn, 2009; Saunders-Scott et al., 
2018), high school (e.g., Datu et al., 2016; Li et al., 2018b; 
Schmidt et al., 2019), secondary education (e.g., Hagger & 
Hamilton, 2019; Park et al., 2018; Tovar-García, 2017), and 
primary school (O’Neal et al., 2018). Likewise, adults with 
higher levels of grit are more likely to demonstrate higher 
levels of work performance, particularly in the context of 
novice teachers (Duckworth et al., 2009; Robertson-Kraft 
& Duckworth, 2014), entrepreneurs (Mueller et al., 2017), 
insurance employees (Zhong et al., 2018), practicing school 
counselors (Mullen & Crowe, 2018), nurses (He et  al., 
2021), and sports athletes (Atkinson & Martin, 2020; Larkin 
et al., 2015; Martin et al., 2015).

Currently, most research on grit has focused on students 
rather than professionals. It is therefore necessary to extend 
the existing findings on grit into professional populations 
(e.g., teachers). Teachers, as people who play important roles 
in the lives of students, have an effect on students’ develop-
ment, and the personality traits of teachers have been shown 
to play an important role in the academic progress, mental 
health, social development, and personality of their students 
(Kim & MacCann, 2016; Tahir & Shah, 2012). Studies have 
indicated that some teachers are much more effective than 
others at motivating their students, and that these differences 
can have lasting effects on student learning (Rivkin et al., 
2005; Rockoff, 2004; Sanders & Rivers, 1996). The rigors 
of teaching suggest that positive traits that determine com-
mitment and resilience in the face of adversity might play 
an important role in determining teacher effectiveness (Stan-
ford, 2001). It is easy to see the relevance of the concept of 
grit – passion and perseverance for long-term goals – to a 
career such as teaching, which involves both the pursuit of 
achievements as well as confronting challenges, setbacks, 
and difficulties, particularly as a role requiring long-term 
persistence. There is no doubt that teaching is extremely 
challenging work, and therefore grit may have an important 
supportive effect on teachers’ performance. Indeed, research 
has already demonstrated that grit predicts effectiveness and 
retention among American novice teachers in low-income 
public schools (Duckworth et al., 2009; Robertson-Kraft & 
Duckworth, 2014). However, while findings from a Western 
cultural context do suggest that grit should be considered in 
the selection and training of teachers, evidence from non-
Western cultures is still limited. Considering that the under-
standing of grit may differ depending on cultural background 
(Datu & Mclnerney, 2017; Datu et al., 2017), this study 
focused on the grit of teachers working in Mainland China.

Previous studies have also indicated that the trait of grit is 
a good predictor of sport exercise behavior (Reed, 2014) and 

sport engagement (Larkin et al., 2015; Martin et al., 2015). 
Grit may also be an important individual difference trait in 
exercise behavior, as gritty individuals tend to show more 
enthusiasm for and persistence in participating in exercise 
(Reed, 2014). Likewise, gritty players spend more time in 
sport-specific activities (e.g., competition, training, play, 
or indirect involvement), and gritty players perform better 
than less gritty players on assessments of decision-making 
and situational probability (Larkin et al., 2015). Sports are 
generally characterized by hardship, fatigue, intensity, and 
tension, requiring intense confrontation, meaning that those 
who tend towards playing sports therefore require more 
positive traits, such as grit. Grit has been shown to have 
a significant positive correlation with athletic performance 
(Larkin et al., 2015; Reed, 2014), as regardless of how good 
an athlete is, their career will be limited by age and physical 
ability. After retirement, many athletes transition into careers 
which are still related to sports, such as teaching or train-
ing, becoming coaches or physical education teachers, where 
they can pass on their perseverance and passion for sports 
to their trainees or students. As such, a physical education 
teacher could be considered to be a synthesis of an ordi-
nary teacher and a retired athlete, both of which are likely 
to have a high level of grit. It is important to have a valid 
and reliable instrument available when assessing physical 
education teachers’ grit, particularly a measure which is con-
firmed to work in non-Western populations, as this can play 
a significant role in predicting the effectiveness and reten-
tion of teachers (Duckworth et al., 2009; Robertson-Kraft 
& Duckworth, 2014). Therefore, the current study focused 
on physical education teachers in China and their trait-level 
perseverance and passion for long-term goals.

The psychometric properties of the Short Grit Scale 
(Grit‑S)

To date, two instruments have been commonly used to meas-
ure the psychological trait of grit: the full 12-item Grit Scale 
(Duckworth et al., 2007) and the Short Grit Scale (Grit-
S; Duckworth & Quinn, 2009), both of which assess one’s 
passion and perseverance in achieving long-term goals. 
The Grit-S, as a short version of the full Grit Scale (Duck-
worth et al., 2007), was developed by Duckworth and Quinn 
(2009). The Grit-S maintains the proposed two-factor model 
of the full Grit Scale while using only eight items, and has 
been found to have improved psychometric properties over 
the full 12-item Grit Scale (Duckworth & Quinn, 2009). The 
eight items of the Grit-S measure two factors: consistency 
of interest (CI) and perseverance effort (PE). The CI sub-
scale measures one’s tendency to not change goals and inter-
ests frequently, and the PE factor refers to one’s tendency 
to work hard even in the face of setbacks. Following the 
original work of Duckworth et al. (2009), some studies have 
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asserted a unidimensional construct (e.g., Gonzalez et al., 
2020; Weston, 2014), however the two-factor model of the 
Grit-S has nonetheless been introduced into other cultural 
contexts including Japan (Nishikawa et al., 2015), Turkey 
(Sarıçam et al., 2015), Philippines (Datu et al., 2016), Poland 
(Wyszyńska et al., 2017), Spain (Arco-Tirado et al., 2018), 
United States (Mullen & Crowe, 2018), Germany (Schmidt 
et al., 2019), and China (e.g., Li et al., 2018b; Wang et al., 
2017; Zhong et al., 2018). Overall, the two-factor structure 
of the Grit-S has shown satisfactory psychometric proper-
ties in both individualistic and collectivistic cultures. Given 
that most existing psychometric research has indicated a two 
lower-order factors model of the Grit-S, and not a second-
order factor solution and/or unidimensional model, the cur-
rent study aimed to test the psychometric properties of the 
Grit-S within the context of the two first-order factors struc-
ture using a Chinese sample.

The Grit‑S in China

Following the work of Duckworth and Quinn (2009), psy-
chometric studies of the Chinese version of the Grit-S have 
validated the measure in Chinese populations (e.g., students 
and professionals). Two previous studies (Li et al., 2018b; 
Wang et al., 2017) have supported its two-factor structure 
in Chinese adolescents, with comparative fit index (CFI) 
of 0.98, standardized root mean square (SRMR) values of 
0.030 ~ 0.035, root mean square error of approximation 
(RMSEA) values of 0.046 ~ 0.050, and internal consistency 
values (Cronbach’s αs for the total Grit-S) of 0.80 ~ 0.81. 
Two other studies (He et al., 2021; Zhong et al., 2018) 
examined the psychometric properties of the Grit-S among 
Chinese samples of insurance employees (TLI = 0.979, 
CFI = 0.986, RMSEA = 0.060; αs for the Grit-S sub-
scales were 0.70 ~ 0.75; Zhong et  al., 2018) and nurses 
(TLI = 0.953, CFI = 0.968, SRMR = 0.034, RMSEA = 0.056; 
αs for the Grit-S subscales were 0.68 ~ 0.72; He et al., 2021). 
A recent psychometric investigation (Luo et al., 2020) exam-
ined the longitudinal properties of the Grit-S in Chinese 
young adults, and the results suggested that the Grit-S had 
strict longitudinal measurement invariance across time (e.g., 
△CFIs = − 0.008 ~ 0.002, △TLIs = − 0.005 ~ 0.006, and 
△RMSEAs = − 0.002 ~ 0.002). However, the factor struc-
ture and internal consistency of the Grit-S in other Chinese 
populations, such as teachers, have yet to be validated. The 
current study therefore aimed to investigate the applicability 
of the Grit-S specifically among Chinese physical educa-
tion teachers, who can be considered to be a combination 
of a retired athlete and an ordinary teacher. Given that the 
aforementioned psychometric research has supported the 
two-factor solution of the Grit-S scores in cross-sectional 
(He et al., 2021; Li et al., 2018b; Wang et al., 2017; Zhong 
et al., 2018) and longitudinal data (Luo et al., 2020), we 

hypothesized that the proposed two-factor structure model of 
the Grit-S would be verified among Chinese physical educa-
tion teachers.

The current study

The primary purpose of the current study was to examine 
the psychometric properties and construct validity of the 
Grit-S scores in a sample of Chinese primary and middle 
school physical education teachers. First, confirmatory fac-
tor analysis (CFA) was used to test and compare the factor 
structure models of the Grit-S. Considering the findings of 
previous psychometric studies (He et al., 2021; Mullen & 
Crowe, 2018; Zhong et al., 2018), we expected that the pro-
posed two-factor model of the Grit-S would be verified in 
the sample of Chinese physical education teachers. Next, we 
examined the internal consistency indices of the Grit-S sub-
scales using Cronbach’s α, McDonald’s ω, and mean inter-
item correlations (MIC). Finally, following the procedures 
of previous studies (e.g., He et al., 2021; Mullen & Crowe, 
2018), the convergent and criterion validity of the Grit-S 
subscales were tested by computing the Pearson’s correlation 
between the Grit-S subscale scores and external criterion 
measures (i.e., Big Five personality traits and self-control; 
Duckworth et al., 2007; He et al., 2021), as well as work 
burnout (e.g., Mullen & Crowe, 2018; Zhong et al., 2018). 
The convergent validity of the Grit-S scores was measured 
by computing the association between the Grit-S subscale 
scores with those of Big Five trait conscientiousness and 
self-control (Credé et al., 2017; Duckworth et al., 2007; 
He et al., 2021), while the criterion validity of the Grit-S 
scores was tested by correlating the Grit-S scores to other 
Big Five personality traits (e.g., neuroticism, agreeableness, 
extraversion, and openness) and burnout (Mullen & Crowe, 
2018; Zhong et al., 2018). Based on previous research find-
ings (e.g., Duckworth et al., 2007; He et al., 2021; Mullen 
& Crowe, 2018), we hypothesized that the Grit-S subscale 
scores would be related to the Big Five personality trait 
scores, self-control, and burnout.

Method

Participants

Participants in the current study were attending a physical 
education teacher training program for primary and second-
ary schools, and were recruited from Guizhou Province. The 
training program is intended to improve the professional 
skills and psychological competence of physical educa-
tion teachers working in primary and secondary schools. 
A total of 256 physical education teachers participated in 
the study, of which 68 were female (26.6%) and 188 were 
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male (73.4%); 150 teachers (58.6%) were of Han ethnicity 
and 41.0% were mixed ethnic minorities (N = 105). Informa-
tion regarding participants’ age, length of time working as 
a teacher, educational level, and professional title is shown 
in Table 1.

Procedure

The current study was approved by the Human Subjects 
Review Committee at the corresponding author’s university. 
The teachers who were undergoing training were invited to 
participate in the study by their lecturers (who included the 
researchers), and participants completed the online ques-
tionnaire during class while attending their teaching pro-
gram, submitting the questionnaire through the school’s 
online management system. Participants were informed as 
to the study’s nature, goal, confidentiality, and anonymity, 
and were told that their responses or participation would 
not affect their training program performance. Participants 
were told that their answers would remain anonymous, and 
they were invited to ask questions regarding the study at 
any point. All participants provided their informed consent 
online prior to their participation in the study. The study 
questionnaire took between 20 and 30 min to complete.

Measures

The Short Grit Scale (Grit‑S)

The Grit-S (Duckworth & Quinn, 2009) measures two fac-
tors (i.e., CI and PE) and assesses respondents’ trait-level 

passion and perseverance for long-term goals. Each factor 
is assessed using four items, and each item is rated on a 
five-point scale which ranges from 1 (not at all like me) 
to 5 (very much like me); higher scores indicate a higher 
corresponding trait-level (Duckworth & Quinn, 2009). The 
Chinese version of the Grit-S has been validated previously 
in adolescents (Li et al., 2018b; Wang et al., 2017), young 
adults (Luo et al., 2020), insurance employees (Zhong et al., 
2018), and nurses (He et al., 2021). In the present study, the 
coefficient αs for the CI and PE scales were 0.71 and 0.74, 
respectively.

The Chinese Big Five Personality Inventory‑15

The Chinese Big Five Personality Inventory-15 (CBF-PI-15; 
Zhang et al., 2019) is a brief version of the Chinese Big Five 
Personality Inventory (Wang et al., 2010a, b) which was 
developed to assess the Big Five personality traits: extra-
version, agreeableness, conscientiousness, neuroticism, 
and openness. Each personality domain in the CBF-PI-15 is 
measured using three items, and each item is rated on a six-
point scale ranging from 1 (strongly disagree) to 6 (strongly 
agree). In the current study, the coefficient αs for extraver-
sion, agreeableness, conscientiousness, neuroticism, and 
openness were 0.81, 0.79, 0.74, 0.83, and 0.84, respectively.

The Brief Self‑Control Scale

The Brief Self-Control Scale (BSCS; Tangney et al., 2004) 
is a short version of the Total Self-Control Scale (Tangney 
et al., 2004) which measures respondents’ level of self-con-
trol. The BSCS is has a unidimensional structure comprising 
13 items, with nine items reverse-scored. Each item is rated 
on five-point scale, ranging from 1 (not at all like me) to 5 
(very much like me). The Chinese version of the BSCS has 
been validated in Chinese populations (Chen et al., 2022). 
In the present study, the coefficient α for the BSCS was 0.77.

The Job Burnout Inventory‑15

The Job Burnout Inventory-15 (JBI-15; Li & Li, 2006; Li 
et al., 2005) measures three components (i.e., exhaustion, 
depersonalization, and reduced personal accomplishment), 
and is designed to assess job burnout of individuals based on 
Maslach’s model of burnout. Each factor is assessed using 
five items, and each item is rated on a seven-point scale, 
ranging from 1 (very unlike me) to 7 (very much like me). 
In the present study, the coefficient αs for exhaustion, dep-
ersonalization, and reduced personal accomplishment were 
0.78, 0.84, and 0.85, respectively.

Table 1   Demographic information for the present study (N = 256)

Note. M = mean; SD = standard deviation; P25 = 25th percentile; 
P50 = 50th percentile; P75 = 75th percentile

Variables Data (percentage)

Age, M, SD (P25, P50, P75) 33.96 ± 6.04 (28, 35, 39)
Length of time spent as a teacher, M, SD 

(P25, P50, P75)
11.27 ± 5.76 (6, 11, 16)

Gender: female 68 (26.6%)
Educational level
High school or below 2 (0.8%)
Junior college degree 5 (2.0%)
Bachelor degree 224 (87.5%)
Graduate degree 25 (9.8%)
Grades taught
Primary 72 (28.1%)
Intermediate 131 (51.2%)
Senior 40 (15.6)
Missing information 13 (5.1%)
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Data Analysis

First, descriptive statistics (i.e., mean, standard deviation, 
skewness, kurtosis) for the Grit-S subscale scores were 
calculated using SPSS 22.0 (IMB Corp, 2013). Then, cor-
rected item-total correlations (CITC) for each item’s respec-
tive subscale, as well as inter-item correlations within each 
factor, were computed for item analysis of the Grit-S scale. 
Item-total correlations ≥ 0.50 are satisfactory, and ≥ 0.40 
are acceptable; inter-item correlations ≥ 0.30 are good and 
≥ 0.20 are acceptable (Hair et al., 2014).

Second, following a procedure similar to those used in 
previous studies (Gonzalez et al., 2020; He et al., 2021), 
a series of CFAs were conducted to test and compare the 
factor structure models (e.g., unidimensional, two-factor) 
of the Grit-S using Mplus 7.0 (Muthén & Muthén, 1998). 
As the skewness and kurtosis values of certain items (i.e., 
Item 4, Item 8) were not within the − 1 to + 1 range (see 
Table 2), we applied the maximum likelihood estimation 
with a mean-adjusted chi-square (MLM) that was robust to 
non-normality. The model fit indices of the CFA included 
the CFI, the TLI, the SRMR, and the RMSEA. If CFI and 
TLI values were higher than 0.90, with SRMR and RMSEA 
values less than 0.08, this indicated an adequate model 
fit; however, if CFI and TLI values were above 0.95, with 
SRMR and RMSEA values less than 0.05, this suggested an 
excellent model fit (Marsh et al., 2004; Schermelleh-Engel 
et al., 2003).

Third, the internal consistency coefficients of the Grit-S 
subscale scores were calculated using Cronbach’s α, McDon-
ald’s ω, and the MIC. According to Barker et al. (1994), a 
Cronbach’s α from 0.70 to 0.79 is acceptable, 0.80 to 0.89 is 
good, and above 0.90 is excellent. A McDonald’s ω greater 
than 0.70 is considered acceptable (Hair et al., 2014). We 
also calculated the MICs independent of the scale length; 

an MIC from 0.15 to 0.50 was considered acceptable (Clark 
& Watson, 1995).

Finally, the validity of the Grit-S was validated using 
Pearson’s correlations against the CBF-PI-15, BSCS, and 
JBI-15. The convergent validity was tested by calculating 
the correlation between the Grit-S scores with those of Big 
Five trait conscientiousness and self-control, and the crite-
rion validity was examined by computing the relationship 
between the Grit-S scores and those of the other Big Five 
personality traits (e.g., neuroticism, agreeable, extraversion, 
and openness) and burnout. According to Cohen (1988), cor-
relation coefficients ≤ 0.30 are weak, between 0.30 and 0.50 
are moderate, and ≥ 0.50 are strong.

Results

Descriptive statistics

Descriptive statistics of the Grit-S scores are shown in 
Table 2, which includes the mean, standard deviation, skew-
ness, and kurtosis for each item.

The CITC with each item’s respective subscale ranged 
from 0.44 to 0.63, and the inter-item correlations within each 
Grit-S subscale were above 0.25 (see Table 3).

Factor structure of the Grit‑S

The eight-item model fit values of the one-factor 
model were poor (χ2 = 123.418, df = 20, CFI = 0.821, 
TLI = 0.750, SRMR = 0.078, RMSEA = 0.121). How-
ever, the model fit indices of the two-factor structure were 
adequate (χ2 = 43.953, df = 19, CFI = 0.958, TLI = 0.938, 
SRMR = 0.046, RMSEA = 0.060). The latent correla-
tion between the Grit-S subscales was strong (r = 0.59, 

Table 2   Descriptive statistics of the Grit-S scores

Note. M = mean; SD = standard deviation; SK = skewness; KU = kurtosis.

Item Range M SD SK KU

Grit-S 1: New ideas and projects sometimes distract me from previous ones. 4 3.49 0.92 − 0.39 0.00
Grit-S 3: I have been obsessed with a certain idea or project for a short time but 

later lost interest.
4 3.82 0.90 − 0.62 0.18

Grit-S 5: I often set a goal but later choose to pursue a different one. 4 4.07 1.02 − 0.93 0.19
Grit-S 6: I have difficulty maintaining my focus on projects that take more than a 

few months to complete.
4 3.62 1.11 − 0.61 − 0.09

Consistency of interest 16 15.00 2.89 − 0.60 0.64
Grit-S 2: Setbacks don’t discourage me. 4 3.71 1.31 − 0.59 − 0.87
Grit-S 4: I am a hard worker. 4 4.42 0.88 -1.59 2.20
Grit-S 7: I finish whatever I begin. 4 4.06 1.07 − 0.83 − 0.38
Grit-S 8: I am diligent. 4 4.20 1.01 -1.03 0.03
Perseverance of effect 12 16.39 3.22 − 0.46 − 0.80
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p < 0.001). All items’ factor loadings for the two first-order 
factors solution are presented in Fig. 1.

Internal consistency of the Grit‑S

In terms of the internal consistency values, the Cronbach’s 
αs of the Grit-S subscale scores were acceptable (αs > 0.70), 
with the Cronbach’s α for the CI and PE subscales 0.71 and 
0.74, respectively. The McDonald’s ω indices also showed 
that the Grit-S scores had satisfactory internal consistency, 
with ω values for the CI and PE subscales 0.72 and 0.76, 
respectively. Finally, the MIC values for the CI and PE sub-
scales were 0.39 and 0.43, respectively.

Validity of the Grit‑S

Pearson’s correlation coefficients were used to test the 
validity of the Grit-S, assessing the Grit-S subscale scores 
against the scores of the chosen external measures (i.e., 
CBF-PI-15, BSCS, and JBI-15; see Table 4). As expected, 
both Grit-S subscale scores correlated significantly with 
the three chosen criterion measures. Specifically, the Grit-
S subscale scores had a significant positive correlation 
with the scores for extraversion, agreeableness, consci-
entiousness, openness, and self-control, while significant 
negative correlations were found between the Grit-S sub-
scale scores and neuroticism and burnout (i.e., exhaustion, 

Table 3   Correlation coefficients 
for all items of the Grit-S

Note. CITC = corrected item-total correlations with each item’s respective factor

Item CITC Item-item correlation

Item 1 Item 3 Item 5 Item 6 Item 2 Item 4 Item 7 Item 8

Item 1 0.44 1.00
Item 3 0.55 0.34 1.00
Item 5 0.56 0.43 0.48 1.00
Item 6 0.45 0.28 0.42 0.36 1.00
Item 2 0.46 0.25 0.20 0.28 0.05 1.00
Item 4 0.52 0.19 0.31 0.36 0.10 0.39 1.00
Item 7 0.57 0.29 0.30 0.35 0.14 0.32 0.42 1.00
Item 8 0.63 0.31 0.32 0.27 0.13 0.41 0.43 0.62 1.00

Fig. 1   Measurement model and 
standardized factor loadings 
of the Grit-S scores. Note. 
CI = consistency of interest; 
PE = perseverance of effort
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depersonalization, and reduced personal accomplishment) 
at the zero-order level.

Discussion

The main purpose of this study was to test the psychometric 
properties and construct validity of the Grit-S (Duckworth 
& Quinn, 2009), a popular tool used to assess trait-level pas-
sion and perseverance for long-term goals of students and/
or professional populations. The current study used a sam-
ple Chinese primary and middle school physical education 
teachers, specifically. Our results indicate that the proposed 
two-factor structure model of the Grit-S, comprising two 
subscales measuring CI and PE, fit the data well. Further-
more, the Grit-S and its subscales showed acceptable inter-
nal consistency, and satisfactory convergent and criterion 
validity. Overall, our findings suggest that the Grit-S is effec-
tive in assessing grit in Chinese physical education teachers.

Consistent with the findings of previous studies in Chi-
nese contexts regarding students (e.g., Luo et al., 2020; 
Wang et al., 2017) and professionals (e.g., He et al., 2021; 
Zhong et al., 2018), the proposed two-factor structure model 
of the Grit-S was also supported by the current study’s sam-
ple of physical education teachers. Likewise, our overall 
results are consistent with those of studies done in Western 
samples (e.g., Arco-Tirado et al., 2018; Duckworth & Quinn, 
2009; Schmidt et al., 2019). It appears that the two-factor 
structure of the Grit-S is common and universal across dif-
ferent populations (students and professionals) and cultures 
(Western and non-Western). Prior studies have revealed that 
grit increases monotonically with age (Duckworth et al., 
2007), and that grit scores vary across age groups (e.g., 
Duckworth et al., 2007, 2009), while the two-factor model 

of grit has been shown to be consistent and stable across age 
groups (e.g., students and professionals). Existing findings 
have also shown that grit can predict one’s achievements 
despite challenging circumstances over and beyond one’s 
level of talent (Duckworth et al., 2007; Duckworth & Quinn, 
2009).

The Grit-S (Duckworth & Quinn, 2009) is a revised ver-
sion of the original Grit scale (Grit-O; 12 items; Duckworth 
et al., 2007) and maintains the originally proposed two-
factor structure of the Grit-O, but does so using four fewer 
items while having better psychometric properties than the 
Grit-O (Duckworth & Quinn, 2009). While the Grit-S has 
been shown to have satisfactory psychometric properties not 
only in student populations, but also in professional sam-
ples, as well the latter including practicing school counselors 
(Mullen & Crowe, 2018), insurance employees (Zhong et al., 
2018), and nurses (He et al., 2021), no studies have exam-
ined its validity in Chinese teacher populations. Therefore, 
the present study extended the applicable population of the 
Grit-S, verifying the two-factor structure of the measure in 
a sample of Chinese physical education teachers.

Following a similar procedure to those of existing studies 
(e.g., Barker et al., 1994; Hair et al., 2014), the Cronbach’s 
α and McDonald’s ω values were calculated, and all indices 
indicated that the Grit-S subscales had acceptable inter-
nal consistency, which is in line with prior findings using 
samples of professionals (e.g., He et al., 2021; Zhong et al., 
2018). Furthermore, the MIC values were also acceptable 
for the Grit-S scores. Overall, our findings suggest that the 
Grit-S and its subscales have acceptable internal consistency 
when used in samples of Chinese teachers.

The convergent and criterion validity of the Grit-S and its 
subscales were verified by calculating the Pearson’s correla-
tions between the Grit-S scores and external criteria measures 

Table 4   Correlations between Grit-S scores and external measures

Note. CI = consistency of interest; PE = perseverance of effort; E = extraversion; A = agreeableness; C = conscientiousness; N = neuroticism; 
O = openness; BSCS = Brief Self-Control Scale; EXH = exhaustion; DEP = depersonalization; RPA = reduced personal accomplishment. *p < .05; 
**p < .01

Variables M ± SD alpha CI PE E A C N O BSCS EXH DEP RPA

CI 15.00 ± 2.89 0.71 1
PE 16.39 ± 3.22 0.74 0.42** 1
E 12.71 ± 3.76 0.81 0.29** 0.50** 1
A 15.02 ± 3.10 0.79 0.29** 0.50** 0.42** 1
C 14.50 ± 2.69 0.74 0.40** 0.64** 0.41** 0.65** 1
N 7.64 ± 3.79 0.83 − 0.44** − 0.43** − 0.44** − 0.35** − 0.29** 1
O 12.75 ± 3.72 0.84 0.28** 0.52** 0.63** 0.44** 0.53** − 0.27** 1
BSCS 46.51 ± 6.81 0.77 0.61** 0.57** 0.43** 0.42** 0.53** − 0.53** 0.41** 1
EXH 14.60 ± 6.86 0.78 − 0.35** − 0.22** − 0.29** − 0.18** − 0.14* 0.48** − 0.22** − 0.44** 1
DEP 9.53 ± 5.77 0.84 − 0.38** − 0.32** − 0.19** − 0.36** − 0.30** 0.40** − 0.17** − 0.44** 0.49** 1
RPA 12.21 ± 6.51 0.85 − 0.31** − 0.43** − 0.30** − 0.43** − 0.50** 0.36** − 0.34** − 0.35** 0.03 0.30** 1
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(i.e., CBF-PI-15, BSCS, and JBI-15). We had expected to 
find a correlation between the Grit-S scores with the relevant 
concept-related and overlapping measures (i.e., conscien-
tiousness and self-control; Duckworth et al., 2007; Duck-
worth & Quinn, 2009), which would be consistent with the 
findings of a prior study using a sample of nurses (He et al., 
2021). Our results demonstrated that the Grit-S has accepta-
ble convergent validity, supported by the correlation between 
grit with both conscientiousness and self-control. The Grit-S 
scores also had significant correlations with the other Big 
Five personality traits of extraversion, agreeableness, neu-
roticism, and openness. Considering that grit appears to be a 
powerful personality trait, the relationship between grit and 
the most popular Big Five personality traits is not surprising 
(Duckworth et al., 2007; He et al., 2021), and it is unsurpris-
ing that the correlation between grit and conscientiousness 
is slightly higher than between grit and any of the other Big 
Five personality traits. Finally, also consistent with previ-
ous findings (Ceschi et al., 2016; Mullen & Crowe, 2018; 
Zhong et al., 2018), we found that the Grit-S scores had a 
significantly negative correlation with burnout, suggesting 
that teachers with higher grit scores will generally have lower 
burnout scores. Individuals who are better prepared to deal 
with the challenges faced while working towards a goal are 
also less likely to experience burnout (Maslach, 2003). If, 
according to Duckworth et al. (2007), grit relates to one’s 
perseverance through difficulties and boredom while striving 
to accomplish long-term goals, it seems likely that individu-
als with higher grit will also experience less burnout (Mullen 
& Crowe, 2018; Zhong et al., 2018).

The findings of this study have some important impli-
cations for both theoretical and practical research settings. 
First, our results support the two-factor structure solution of 
the Duckworth et al. (2007) grit traits model in a Chinese 
professional population. Moreover, our study shows that the 
Grit-S can serve as a valid and reliable measurement among 
Chinese physical education teachers, expanding the ability 
to assess grit in different populations and providing support 
for its use in cross-cultural research.

Limitation and future directions

The current study does have some limitations, and our find-
ings should be considered in light of these. First, our study 
participants were recruited predominantly from Southwest 
China, so our results might not extend to other geographic 
regions or cultures; future research should attempt to rep-
licate and expand the findings of the current study to other 
regions of China. Second, the current study only tested the 
factor model, internal consistency, and convergent and crite-
rion validity of the Grit-S in Chinese teachers due to the fact 
that the demographic variables were somewhat unbalanced, 

particularly in gender; future research should examine the 
measurement invariance of the Grit-S across demographic 
variables (e.g., gender) in teacher samples. Finally, although 
the convergent and criterion validity of the Grit-S and its 
subscales were supported by the expected correlations with 
the Big Five personality traits, self-control, and work burn-
out measures (i.e., CBF-PI-15, BSCS, and JBI-15, respec-
tively), the correlations between the Grit-S scores and other 
criteria (e.g., teacher’s work performance, teaching effec-
tiveness, job retention) should also be considered in future 
research (Datu, 2021; Robertson-Kraft & Duckworth, 2014).

Despite these shortcomings, the present study nonetheless 
expands and confirms the applicable professional populations 
which can be measured using the Grit-S, particularly in a 
Chinese context, and has verified the psychometric proper-
ties of the Grit-S among Chinese physical education teachers. 
Our findings suggest that the Grit-S is a valid instrument for 
use in assessing grit in Chinese physical education teachers.
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