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Abstract

This study is a conceptual replication of Teimouri et al’s (2022) investigation into the validity of the
second language (L2) grit scale (the L2-Grit scale). There are several concerns about the generalizability
of the findings of Teimouri et al. (2022), especially regarding the discriminant validity of the scale and the
relation of L2 grit with language achievements. A conceptual replication study was conducted because
these concerns could be addressed by using a different methodology. The main findings include: (a)
the factor structure of L2 grit was supported in the replication sample (106 English majors at a
Japanese university), (b) the results support the discriminant validity of L2 grit, but in a different way
from the initial study, and (c) L2 grit was a consistent predictor of L2-specific Grade Point Average
and standardized test score. The results obtained lend further support for the validity of the L2-Grit scale.

1. Introduction

Grit is a personality trait defined as ‘perseverance and passion for long-term goals’ (Duckworth et al.,
2007, p. 1087), which is also understood as the mental stamina necessary to pursue long-term goals
despite challenges and obstacles. Early evidence suggested that grit uniquely predicted overall aca-
demic performance, such as Grade Point Average (GPA), final education level, and high-school gradu-
ation rate (Duckworth et al., 2007; Eskreis-Winkler et al., 2014). Findings like these have recently
received widespread attention among researchers in the field of second language (L2) acquisition
(SLA), given the mental stamina that may be required for the long and continuous process of L2 devel-
opment. Indeed, although the research on grit in the field of SLA is still in its infancy, a number of
relevant studies have already been published (Ebadi et al., 2018; Feng & Papi, 2020; Khajavy et al.,
2021; Sudina et al., 2021; Teimouri et al., 2022; Wei et al., 2020).

As reviewed in Teimouri et al. (2022), however, previous research findings have been inconsistent
regarding the relevance of grit to language learning (see also Sudina et al., 2021). Teimouri et al. (2022)
then proceeded to point out that grit in previous SLA studies has been measured by the original grit
scale (Duckworth et al., 2007) or its short version (Duckworth & Quinn, 2009) - the scales that meas-
ure the broad personality trait of grit (i.e., how gritty one generally is). A possible problem with this
approach is that individuals show changes in some personality characteristics across situations (Dérnyei &
Ryan, 2015), and such contextual variations may also occur for grittiness. On this point, Jachimowicz
et al. (2018) conducted a meta-analysis of 127 studies, and confirmed that a personal value for a particu-
lar performance domain was a necessary condition for grit to have a clear relationship with performance.
This suggests variability in the personality trait of grit, and provides a reason to consider learners’ per-
sonality in language learning/use contexts in exploring how grit is related to SLA.
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For this reason, Teimouri et al. (2022) developed a language-domain-specific measure of person-
ality named the L2-Grit scale, and examined its value in SLA research. As will be discussed in detail,
their results suggested that L2 grit is a unique construct from other well-known personality traits, and
that the new scale is a more sensitive tool than Duckworth et al.’s (2007) grit scale for examining how
personality traits are related to language learning.

It seems that the L2-Grit scale has the potential to advance our understanding of grit in language
learning. This paper, however, argues that there are several limitations in the validation of this new
scale. The first is high measurement error in the criterion personality measures used for assessing
the construct validity of L2 grit. Because measurement error attenuates relations among variables, a
question remains about the uniqueness of L2 grit from other personality traits. The second is that
while Teimouri et al. (2022) showed that L2 grit was related to performance in several L2 classes
and self-assessed L2 proficiency, it remains unknown how L2 grit is related to overall performance
in L2 courses and objective L2 proficiency. Lack of such data limits our knowledge of the relationship
between grittiness and linguistic achievement. These limitations could be overcome through the use of
better-validated criterion measures of personality, L2 course-only GPA, and standardized language
testing. This study therefore aimed to provide a conceptual replication of Teimouri et al. (2022). In
what follows, this paper provides essential information about the development and validation of the
L2-Grit scale, before explaining why and how a conceptual replication should be done. It then reports
the results of the replication attempt.

2. Background
2.1 L2 Grit

Previous attempts to capture the role of grit in SLA research have been unsatisfactory for two particu-
lar reasons. The first is uncertainty about the factor structure of grit. Grit was originally conceptualized
as a higher order construct composed of perseverance of effort and consistency of interests
(Duckworth et al., 2007). The former reflects one’s persistence in the achievement of goals, and the
latter the stability of interests in the pursuit of goals. On this point, Credé et al.’s (2017) meta-analysis
questioned the idea that grit is characterized by the two lower-order components, based on the super-
iority of the perseverance component in the prediction of performance compared with either the
consistency component or overall grit. A similar finding was also observed in previous L2 research.
Feng and Papi (2020) found that the perseverance component of grit was related to persistence and
motivational intensity in L2 learning, and both of these relationships were mediated by future L2 self-
image variables; meanwhile, the consistency component of grit had no meaningful relationship with
any such L2 variables, and did not even correlate with the perseverance component. Based on these
results, Feng and Papi (2020) supported the distinctiveness of the two grit sub-components.

Jachimowicz et al. (2018) proposed that one solution to the problem would be to integrate the per-
severance aspect of grit with personal values/preference for a performance domain, and empirically
demonstrated that greater passion attainment amplifies the relationship between perseverance and per-
formance. The implication here is that the structure of grit in SLA may be better understood by focus-
ing more on personal values/preference that people have in learning their L2. One such attempt is
Ebadi et al.’s (2018) development of a scale designed to measure Iranian learners’ grit in relation to
English language learning. The results of their confirmatory factor analysis (CFA) reproduced the
four-factor structure suggested by a prior exploratory factor analysis: their Iranian learners’ grit
consisted of having (a) interests in and (b) goals for learning English, and (c) practicing a lot and
(d) trying hard to learn English. Although the relative merits of using their new scale in SLA research
were not empirically tested, the results of Ebadi et al. (2018) suggest that the structure of grit in the
language learning/use context could differ from the originally proposed two-factor model.

The second and related point is that past studies have had inconsistent results regarding the rela-
tionship between grit and L2 achievement. Teimouri et al. (2022) attributed this to the absence of the
concept of L2-specific grit, and stressed the necessity to develop a scale focusing specifically on grit in
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L2 learning/use. This view was more recently supported by Khajavy et al. (2021), who explored the
relationship between grit, language mindset, and final grades in a general English course, and then
reached the conclusion that domain specification would be necessary to truly understand the role
of grit in classroom L2 learning.

The development and validation of the L2-Grit scale was performed using data from 191 Persian
speakers studying English translation at a private university. In the development of the scale, 12 items
were first subjected to a principal component analysis, and a further parallel analysis was conducted.
The results confirmed the presence of two main components in the scale: perseverance of effort and
consistency of interest. The sub-components of the L2-Grit scale reflect one’s persistence and the
stability of interests specifically in L2 learning and use. Overall L2 grit accordingly represents
perseverance and passion for L2 goals.

To further examine the construct validity of the new scale, Teimouri et al. (2022) evaluated the dis-
tinction between L2 grit and the Big Five personality traits (i.e., Extraversion, Conscientiousness,
Neuroticism, Openness, and Emotional Stability) (Gosling et al., 2003), because grit is known to be
highly correlated with its higher-order concept of Conscientiousness (Credé et al., 2017). The results
of standard multiple regression analyses showed that the Big Five variables together explained only
10% of the variance in L2 grit, suggesting that the Big Five traits have limited effect on L2 grit.
This finding, according to Teimouri and his colleagues, lends support to the distinction between L2
grit and the major personality traits.

Teimouri et al. (2022) then evaluated the criterion-related validity of the L2-Grit scale by compar-
ing the behaviors of L2 grit and grit in relation to various L2 variables: three motivational variables
(intended effort, willingness to communicate, and attention), fixed and growth mindsets, two emo-
tional measures (anxiety and joy), and three achievement variables (GPA, students’ grades in three
English courses, and self-assessed L2 proficiency). The results of correlation analysis showed that
(a) all motivational and achievement variables correlated more strongly with L2 grit than with grit,
(b) the same applied to L2 joy, and (c) L2 grit had significant relationships with growth mindset
and L2 anxiety. Based on these results, Teimouri et al. (2022) concluded that ‘the language-domain-
specific measure of grit produces clearer and more meaningful results’ (p. 19). Also, Wei et al. (2020)
conducted a partial replication of Teimouri et al. (2022) in a Chinese context. Their results showed
that the two-factor structure of the L2-Grit scale was suitable for their sample and that L2 grit was
associated with self-assessed L2 proficiency.

2.2 Justification for replication

This section will discuss the reasons why there are several concerns about the generalizability of the
findings of Teimouri et al. (2022). The first point relates to the construct validity of the L2-Grit scale.
In the initial study, the Big Five variables together explained 10% of the variance in L2 grit, and this
result was taken as evidence for the distinction between L2 grit and the major personality traits.
However, all independent variables in the initial study except for Extraversion had low reliability coef-
ficients. The downside here is the potential attenuation effect of measurement error, which affects the
estimates of (a) the relationship between L2 grit and the Big Five traits, and (b) the relative importance
of each Big Five variable in explaining variance in L2 grit. As Teimouri et al. (2022) themselves noted,
this problem seems to stem from the use of a very brief measure of the Big Five traits (k =2 for each
variable) (Gosling et al., 2003). Where this is the case, there is a good reason to use locally validated
instruments for the measurement of the Big Five traits, and then re-examine the discriminant validity
of the L2-Grit scale.

The second issue with Teimouri et al.’s study concerns the criterion-related validity of the new scale.
Arguably, stronger evidence could be provided by employing different performance measures from those
used in the initial study. As noted above, the criterion-related validity of the L2-Grit scale was partly sup-
ported by consistent correlations between L2 grit and three types of achievement measures: the English
majors’ GPA scores, grades in the three L2 courses, and self-assessed L2 proficiency.
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The potential problem regarding the GPA score is that undergraduates, even including language
majors, often need to take courses outside their discipline, which could weaken the relationship
between L2 grit and GPA. On this point, Jachimowicz et al. (2018) demonstrated that perseverance,
a sub-component of grit, tends to have a stronger relationship with academic measures when partici-
pants experience passion for a performance domain. This suggests that language majors’ grit may not
be so closely related to performance in non-L2 courses. Also, as L2 grit is a domain-specific per-
sonality trait, such a tendency may become more pronounced in the relationship between L2 grit
and grades in non-L2 courses. These explain why the use of conventional GPA scores is possibly
problematic for the validation of L2-specific measures. Because Teimouri et al. (2022) did not men-
tion what percentage of their participants’ GPA is relevant to L2 learning, it is worth testing
whether L2 grit has a stronger relationship with overall performance in L2 courses than with overall
academic performance. Here, one may say that the initial study has already shown consistent rela-
tionships between L2 grit and grades in the three L2 courses. Regarding this, Teimouri et al.’s
(2022) approach has a weakness in that the target classes were selected by the researchers them-
selves. This selection procedure is not the best way to avoid the risk of cherry-picking, and thereby
limits the generalizability of the initial findings. On this point, Khajavy et al. (2021) also suggests
that grittiness may be more effective in promoting long-term learning than promoting the comple-
tion of language courses during a semester. For these reasons, the generalizability of the relation-
ship between L2 grit and L2-specific academic performance, especially long-term performance, is
worthy of investigation.

The use of a standardized proficiency test is also crucial to confirm whether L2 grit is related to
the absolute levels of attainment. The relationship between grit and L2 proficiency has most often
been evaluated using self-assessed proficiency scores (Feng & Papi, 2020; Sudina et al., 2021;
Teimouri et al., 2022; Wei et al., 2020). This time-effective approach facilitates larger sample
sizes, which have certain benefits in statistical analysis (e.g., higher statistical power). At the
same time, it would be useful to know how grit is related to the scores of standardized L2 tests,
because these data can be readily compared across contexts. On this point, Tomoschuk et al
(2019) reported the results of a large-scale study assessing the classification accuracy and consist-
ency of objective and self-assessed language proficiency measures. Their conclusion was that ‘for
studies that need a reliable metric of language proficiency, objective measures are the better choice’
(p. 535). It therefore makes sense to ask how L2 grit is related to standardized proficiency
measures.

The last point of concern is the incremental validity of L2 grit. For one thing, the use of different
performance measures from the initial study may change the relative importance of L2 grit compared
with grit. Furthermore, what is still not clear is the merit of using L2 grit when major performance
predictors other than grit are brought into the discussion. Such information is important because
there have been arguments that the Big Five Conscientiousness and self-regulation traits may be better
predictors of academic success than grit (Credé et al., 2017; Ivcevic & Brackett, 2014). Thus, the incre-
mental validity of the L2-Grit scale should also be confirmed.

With these points in mind, this conceptual replication study addresses the same research questions
as those of Teimouri et al. (2022):

1. How valid and reliable is the L2-Grit scale in measuring learners’ perseverance and passion for
L2 learning and use?
2. How is L2 grit related to language measures?

As in the initial study, this study examines the construct validity and reliability of the L2-Grit scale
and its relationships to L2 achievements. Meanwhile, some changes were made in order to assess the
generalizability of Teimouri et al.’s (2022) findings. As will be specified in the following sections, the
assessments in this study were done using (a) a different sample, (b) different personality and per-
formance measures, and (c) different analytical approaches from those of the initial study. All other
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aspects except for the data collection procedure, which was not explicitly explained in the initial study,
remain the same in this replication.

2.3 Methodology

This section will draw parallels between the methods used in this study and those used in the initial
study (for side-by-side comparisons, see Table 1 at the end of this section).

2.4 Participants

One hundred and six English majors at a Japanese university participated in this study (44 female and
62 male participants, 19-22 years of age) (Mdn =21, SD =1.05). All participants spoke Japanese as
their first language (L1), and had studied English as a school subject before enrolling in university
(from six to eight years). At the time of the present investigation, the participants had learned
English as their L2 on average for 2.90 years (Mdn =3.00, SD =0.72). The program was primarily
designed to develop participants’ overall English proficiency and their knowledge of English-speaking
cultures. About one quarter of the credits required for their graduation could be gained in English as a
second language (ESL) classes, including communicative grammar, academic writing, and integrated
English. The remaining credits were to be awarded in cultural and liberal arts courses. The former
included, for instance, American history and cross-cultural communication; and the latter, ecology
and physical education. Note that the vast majority of the cultural and liberal arts courses were taught
in the participants’ L1.

The participants in this study and those in Teimouri et al. (2022) (Persian L1 participants studying
English translation) have in common that (a) both Persian and Japanese have different orthography
and phonology from English, (b) both sets of students had specialized in English language at the uni-
versity level, and (c) their L2 learning experience and proficiency varied (see Table 1 for side-by-side
comparisons). Meanwhile, it should be noted that L2 proficiency in this study was judged based on a
standardized test score, while the judgement in the initial study was based on learners’ self-reporting.
Based on these conditions, the present sample was considered suitable for assessing the generalizability
of the findings of the initial study.

The sample size of this study (N=106) was smaller than that of Teimouri et al. (2022) (N=
191). On this point, the initial study found the average correlation of r=.27 between L2 grit and
five performance measures. The sample size required to gain an adequate statistical power of 0.80
for r=.27 is N=105 (¢ =.05, p HO =0, 2-tailed) (Faul et al., 2007). Based on this reference value,
the sample size of this study was considered acceptable for a replication attempt. It should also be
noted that, owing to the concern regarding the aforementioned attenuation effect, the results of
Teimouri et al’s (2022) regression analysis were not taken into consideration in the sample size
calculation.

2.5 Measurement instruments

2.5.1 Questionnaire
The 106 participants responded to a web-based questionnaire (Google Forms) written in Japanese. The
questionnaire consisted of two parts. The first part asked respondents to report their name, gender, age,
year at university, and language learning experience. The second part consisted of 63 items asking par-
ticipants to indicate how much certain qualities apply to them on a Likert scale (from 1 ‘not like me at
all to 5 or 7 ‘very much like me’). A sample question is ‘FAlX, TEFEEE ICEITH D, * (ie, Tama
diligent English language learner’) (all 63 items are available in the studies cited in this section). All ques-
tionnaire items required a response, and the order of questions was randomized for each respondent
using a built-in function available in Google Forms.

Grit and L2 grit (hereafter Grit and L2 Grit) were measured using the Japanese version of the scales
instead of the original English versions (the initial study). The Grit Scale (k = 12, the five-point scale)
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was obtained from Takehashi et al. (2019) and the L2-Grit scale was downloaded from the IRIS digital
repository (k=09, the five-point scale) (http:/www.iris-database.org). The Japanese version of the
scales was used because it has previously demonstrated satisfactory reliability and validity in a
Japanese population (see Table 1 for details), and the use of participants’ L1 made it easier for
them to respond.

The short form of the Big-Five Scale (k =29, the seven-point scale) (Namikawa et al., 2012) was
employed to measure the Big Five traits (ie., Extraversion, Conscientiousness, Neuroticism,
Openness, and Agreeableness). The initial study suggested the use of the Ten-Item Personality
Inventory (Gosling et al., 2003) as the reason for high measurement error in the Big Five variables.
Namikawa et al’s (2012) scale appeared to be a reasonable alternative measure because it has been
validated in a Japanese population.

Self-control (hereafter Self-Control), a self-regulation trait, was only documented in this study and
not in the initial study. Self-Control was used for the validation owing to its close relationship with
Grit (Credé et al.,, 2017) and academic performance (Tangney et al., 2004). The Japanese version of
the Brief Self-Control Scale (k=13, the five-point scale) (Ozaki et al., 2016) was used for this
measurement.

2.5.2 Performance measures

With the participants’ permission, their complete academic records were downloaded from the
university’s database. Two types of GPA scores were prepared using these records (score range:
0.00-4.00 for both measures). The first was a conventional GPA score (hereafter GPA), which
was also used in the initial study. GPA was calculated using all grade-points that each participant
had ever received (=total points earned/total credits attempted). The index score indicates the par-
ticipants’ overall academic performance. The second was named L2-GPA. L2-GPA is an alternative
index to the three class grades used in the initial study, and it indicates overall performance/the
average grade point in all ESL classes (the number of credits attempted: M =24.43, SD=6.64,
Mdn =25.00). The grades of English-mediated classes were excluded from this calculation because
their primary goal was to develop content knowledge (e.g., the history of English-speaking
countries).

The participants’ L2 proficiency (hereafter Proficiency) was measured using a language test
called TOEIC® instead of using self-reported information (Teimouri et al., 2022). TOEIC® is an
internationally administered standardized test assessing non-native speakers’ English proficiency.
This test was felt to provide an appropriate measure for the present study because, being one of the
most popular language tests, it will help future studies compare their results with those gained in
this study. TOEIC® is a two-hour test and consists of two sections (100 comprehension questions
for each section). Information on the validity and reliability of the test can be confirmed in Wei
and Low (2017).

2.6 Procedure

An invitation to participate in this research project was sent via email to 150 students in the target
department. The aforementioned 106 participants agreed to take part under the condition of anonym-
ity. They also gave permission for their academic records to be accessed at this point. All participants
sat the two-hour test simultaneously before completing the questionnaire over roughly 20 minutes.
The procedure undertaken for this research project met the ethical requirements of the institution
involved. The data collection procedure was not explicitly explained in the initial study (see Table 1
for side-by-side comparisons).

2.7 Data analysis

For statistical analysis, all negatively-worded items were reverse-scored. There were no missing data for
any variable, and all variables were standardized prior to analysis. The internal consistency of the
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personality measures was assessed using Cronbach’s alpha. As with the initial study, the alpha values
>.70 were judged to be acceptable. The normality of distributions was evaluated by the one-sample
Kolmogorov-Smirnov (K-S) test (p should be >.050).

All analyses were two-tailed (N = 106). The risks of statistical Type 1 and 2 errors were set to .05
and .20, respectively. The false discovery rate method (Benjamini & Hochberg, 2000) was used to
control Type I errors. Interpretation of effect sizes was done according to Ferguson’s (2016) recom-
mendations for social science data (the minimum practical effect sizes were: r > .20, R* > .04, and
B> .20). Ninety-five percent confidence intervals (CIs) were computed to show the precision of
estimates. SPSS and AMOS (ver.27), and G*power 3 (Faul et al., 2007) were employed for statistical
computations.

There were clear differences in the validation methods used in the initial study and in the present
conceptual replication. The following sections will explain the reasons for the changes (see Table 1 for
side-by-side comparisons).

2.7.1 Construct validity

First, a CFA was performed to test whether the two-factor model composed of L2 Grit fit the present
data. A confirmatory approach instead of an explorative method (the initial study) was used because
the initial study and its replication (Wei et al., 2020) indicated support for a two-factor solution. Model
fit was determined using four widely used indices: the relative chi-squared statistic (x*/df) < 3.0, the
comparative fit index (CFI) and Tucker-Lewis index (TLI) >.90, and the root-mean-square error of
approximation (RMSEA) <.08 (Harrington, 2009). The method of estimation used was maximum
likelihood. It is generally recommended that the factor loading in CFA should be >.30 (Harrington,
2009).

Following this, a regression analysis was performed to evaluate how much variance in L2
Grit is explained by the Big Five traits (the initial study) and Self-Control. Self-Control was
newly introduced to the model owing to its close relationship with Grit (Credé et al., 2017) and its
relationship with academic performance (Tangney et al., 2004). All six predictors were centered to
minimize multicollinearity, and then entered into the regression model. A variance inflation
factor (VIF) of less than ten was taken to imply absence of multicollinearity. A stepwise approach
instead of a simultaneous approach (the initial study) was used to deal with the relatively small
sample size (N=106). Backwards stepwise removal based on the likelihood-ratio statistic was
used to obtain the minimum adequate model (criterion for entrance: p < 0.05; criterion for removal
p>0.1).

2.7.2 Criterion-related and incremental validity

In the initial study, the Pearson’s correlations were used to examine how Grit and L2 Grit were related
to GPA, the grades in the three L2 classes, and self-assessed L2 proficiency. To test the generalizability
of the finding that L2 Grit was associated with language performance, this study explored how the two
grit variables were correlated to GPA, L2-GPA (overall performance in ESL classes), and Proficiency
(the standardized test score). Conscientiousness and Self-Control (other predictors of academic suc-
cess) were also added to the analysis as a preliminary step to assess the incremental validity of the
L2-Grit scale. While the initial study reported only simple Pearson’s correlations, this study went a
step further by controlling for the influences of gender and year at university. This modification
was made to deal with the possibility that these demographic factors may affect personality scores
(Credé et al., 2017).

A series of hierarchical regression analyses were then conducted to test the incremental prediction
of the performance scores from other variables when L2 Grit was used as the first step regression
model. All predictors were centered for the analyses, and the multicollinearity was assessed based
on the VIF. The incremental validity of the L2-Grit scale was not assessed in the initial study.
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Table 1. Summary of the methods used in Teimouri et al. (2022) and in the present study

Teimouri et al.

(2022) This study Notes
Participants
Academic level University students The students in both studies were
B specializing in English language at

L2 English the university level.

L2 proficiency Widely varied Both studies found large variance in
participants’ L2 proficiency.
Proficiency levels were self-assessed
in the initial study, while proficiency
in this study was assessed using a
standardized test.

L1 Persian Japanese Both first languages have different

orthography and phonology from the
target language, English.

Measurements

Questionnaire: The scales were developed by...

Teimouri et al.
(2022)

L2 grit

Sudina et al. (2021)

The Japanese version of the L2-Grit
scale (Sudina et al., 2021) instead of
the original English version (Teimouri
et al., 2022) was used in this study,
because (a) the Japanese version has
previously demonstrated satisfactory
reliability and factorial validity
(Sudina et al., 2021), and (b) the use
of participants’ L1 made it easier for
them to respond.

Grit Duckworth et al.
(2007)

Takehashi et al.
(2019)

The Japanese version of the Grit
Scale (Takehashi et al., 2019) instead
of the original English version
(Duckworth et al., 2007) was used in
this study, because (a) the Japanese
version has shown a similar level of
reliability and validity as the original
English version (Takehashi et al.,
2019), and (b) the use of participants’
L1 made it easier for them to
respond.

Big Five traits Gosling et al.

(2003)

Namikawa et al.
(2012)

The short form of the Big-Five Scale
(Namikawa et al., 2012) instead of the
Ten-ltem Personality Inventory
(Gosling et al., 2003) was used in this
study. Namikawa et al.’s (2012) scale
has been validated in a Japanese
population, and the use of this
locally-validated scale was expected
to reduce measurement errors.

Self-Control Not used

Ozaki et al. (2016)

Self-Control was measured only in
this study. It was felt to be beneficial
to include this personality trait for
the validation of the L2-Grit scale, as
Self-Control was reported to have a
close relationship with both grit and
academic performance (Tangney

et al,, 2004).
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Table 1. (Continued)

Teimouri et al.
(2022)

This study

Notes

Performance: Participants’ performance was represented by...

Overall academic
performance

GPA

The same index was used.

Performance in L2
classes

Grades in three L2
classes

L2 course-only GPA

The change was made to assess how
personality traits were related to
overall performance in ESL classes
(L2 course-only GPA) rather than to
performance in several L2 classes
(the initial study).

L2 proficiency

Self-report

Standardized L2
test

The change was made to examine
how personality traits were related to
absolute levels of attainment
(standardized test scores) rather than
to self-assessed proficiency (the
initial study).

Procedure

Recruitment

Not reported

Via email

The initial study did not report their
recruitment procedure. This study
sent an email invitation to 150
students and 106 of them agreed to
take part.

Access to
participants’
academic records

Not reported

Granted by the
participants
themselves

The initial study did not report how
they obtained their participants’
academic records (i.e., GPA and L2
course grades). In this study, the
participants gave permission to
access their academic records. The
records were then downloaded from
the database of the target university.

Proficiency test

Not used

Standardized test

The initial study did not use a test for
the measurement of L2 proficiency
(self-assessment was used). The
participants of this study took a
standardized L2 test before
completing the questionnaire.

Questionnaire
design and survey
administration

Not reported

Web-based
questionnaire
following
test-taking

The initial study did not report the
medium of their questionnaire, the
order of question items, and when
their participants completed the
questionnaire. The participants of
this study responded to a web-based
questionnaire after test-taking. The
order of questions was randomized
for each respondent.

Data analysis

The reliability and validity of the L2-Grit scale were assessed using...

Reliability

Cronbach’s alpha

The same index was used.

Factor structure

Principle
component
analysis

Confirmatory factor
analysis

A confirmatory approach was used in
this study, because the initial study
and its replication (Wei et al., 2020)
indicated support for a two-factor
solution.
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Table 1. (Continued)

Teimouri et al. This study Notes
(2022)
Construct validity Simultaneous Stepwise regression To deal with its relatively small
multiple sample size, this study used a
regression stepwise approach instead of a
simultaneous approach (the initial
study).
Criterion-related Pearson’s Partial correlation The initial study used simple
validity correlation Pearson’s correlations to examine

how grit and L2 grit were related to
their performance measures (GPA,
the grades in the three L2 classes,
and self-assessed L2 proficiency).
This study tested the generalizability
of the L2 grit-performance
relationship by exploring how the two
grit variables were related to GPA,
overall performance in ESL classes,
and the standardized test score. In
the analysis, the influences of gender
and year at university were controlled
for, as such demographic factors
were reported to affect personality
scores (Credé et al., 2017). Other
performance predictors, namely
Conscientiousness and Self-Control
(lvcevic & Brackett, 2014; Credé et al.,
2017), were added to the analysis as
a preliminary step to assess the
incremental validity of the L2-Grit

scale.
Incremental validity Not tested Hierarchical Hierarchical regression analyses were
regression conducted only in this study. The aim

of this additional testing was to
assess the incremental prediction of
the performance scores from other
personality traits when L2 grit was
used as the first step regression
model.

3. Results

This section will draw parallels between the results of the present conceptual replication and those of
the initial study (Porte & McManus, 2019).

3.1 Descriptive statistics

Descriptive statistics are reported in Table 2 (see online Supplementary Material A for boxplot sum-
maries). A series of K-S tests showed that all index scores cited in Table 2 were normally distributed
(D=0.06-0.12, p=.117-.810) (see online Supplementary Material B-1 and B-2 for details).

The reliability of personality measures is of particular interest here because of the unacceptable
Cronbach’s alpha coefficients (<.70) observed in the initial study. The Cronbach’s alpha coefficients
for the Big Five variables in the current study were satisfactory (display order: this study and
Teimouri et al., 2022): Extraversion (a=.89, .79), Conscientiousness (a=.79, .54), Neuroticism/
Emotional Stability (o=.84, .43), Openness (a=.78, .27), and Agreeableness (a=.73, .11). The
same applied to L2 Grit (o =.86, .80). These results confirm that the relationship between the Big
Five variables and L2 grit in this study can be assessed without great concern about the attenuation
effect of measurement error.
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Table 2. Descriptive statistics on the 15 indexes (raw scores)

Index M [95%ClI] SD Skew Min Max a
Grit 2.87 2.76, 2.98 0.57 —-0.39 1.42 3.92 .76
Col 2.48 2.36, 2.61 0.67 0.20 1.00 4.17 .64
POE 3.25 3.11, 3.39 0.73 —0.40 1.50 4.67 .78
L2 Grit 3.23 3.07, 3.38 0.81 0.02 1.67 4.78 .86
L2-COl 3.50 3.31, 3.68 0.97 —-0.22 1.25 5.00 .76
L2-POE 3.01 2.84, 3.18 0.90 —0.17 1.00 4.80 .89
Extraversion 4.85 4.60, 5.11 1.33 -0.29 1.00 7.00 .89
Conscientiousness 3.82 3.61, 4.03 1.08 —0.42 1.29 6.00 .79
Neuroticism 4.64 4.38, 4.90 1.33 —-0.62 1.00 7.00 .84
Openness 4.25 4.05, 4.45 1.04 0.01 1.67 6.83 .78
Agreeableness 4.61 4.41, 4.80 1.00 —0.29 1.83 6.67 73
Self-Control 2.83 2.70, 2.95 0.66 0.02 1.08 431 .76
GPA 2.59 2.45,2.74 0.77 —0.19 0.70 3.87 n/a
L2-GPA 2.54 2.37, 2.72 0.90 —0.30 0.57 3.92 n/a
Proficiency 502.83 474.75, 530.91 145.79 0.55 225.00 970.00 n/a

Regarding the reliability of the L2-Grit scale (research question 1), both consistency of interest
(COI) and perseverance of effort (POE) of the L2-Grit scale (hereafter L2-COI and L2-POE) showed
adequate levels of reliability in this study (L2-COI: a=.76, .66, L2-POE: a = .89, .86).

3.2 Construct validity of the L2-Grit scale

Research question 1 also asks about the validity of the L2-Grit scale. CFA was used to assess the good-
ness of fit of the two-factor model of L2 Grit. The results showed an adequate fit to the data: ¥ (26) =
4533, p=.011, x*/df=1.74, CFI1 = .96, TLI =.94, RMSEA = .08. Table 3 provides a summary of the
standardized factor loadings observed in this study and the component loadings reported in the initial
study. Here, one can first see that all factor loadings in the CFA model exceeded the threshold value of
.30 (Harrington, 2009). In addition, the analyses performed in two different settings resulted in gen-
erally similar loading patterns. The similarity was observed for all L2-POE items (items 1 to 5 in
Table 3) and two out of four L2-COI items (items 6 and 7). At the same time, notable differences
were also found in the other two items: item 8 (.33, .67) and item 9 (.93, .53).

Stepwise regression analysis was performed to examine the degree of overlap between L2 Grit, and
the Big Five traits and Self-Control. Conscientiousness emerged as the only significant predictor in this
study (8 =.22 [95% CI: .03, .41], SE =0.07, t = 2.32), and the model explained 5% of the variance in L2
Grit (R*=.05, F (1, 104) = 5.38, p=.022, 1-f=.65). The normality of the residual distribution was
checked using the K-S test (D =0.08, p=.520). In contrast, in the initial study, a total of 10% of
the variance in L2 Grit was explained by the Big Five traits (R*=.10, F=4.30, p <.01), and the sig-
nificant predictors were Extraversion (f=.21) and Emotional stability (8 =.23).

3.3 Criterion-related and incremental validity of the L2-Grit scale

Partial correlation analysis was performed to evaluate how L2 Grit and other performance predictors
(Grit, Conscientiousness, and Self-Control) are related to the performance measures (GPA, L2-GPA,
and Proficiency). Table 4 summarizes the partial correlations between the personality traits and per-
formance measures after controlling for the influence of gender and year at university. Here,
Conscientiousness and L2 Grit had significant correlations with the performance measures.
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Table 3. Standardized estimates for the two-factor L2 grit model and the component loadings reported in the initial study

Teimouri et al.

This study (2022)
Item L2-POE L2-COl L2-POE L2-COl
1 | will not allow anything to stop me from my progress 75 .92
in learning English.
2 | am a diligent English language learner. .79 .85
3 Now that I have decided to learn English, nothing can 71 74
prevent me from reaching this goal.
4 When it comes to English, | am a hard-working learner. .85 .70
5 | put much time and effort into improving my English 79 .65
language weaknesses.
6 I think | have lost my interest in learning English. .84 .81
7 | have been obsessed with learning English in the past .58 a7
but later lost interest.
8 My interests in learning English change from year to .33 .67
year.
9 | am not as interested in learning English as | used to .93 .53
be.

Note. All estimates of this study were statistically significant at the .001 level.

In the initial study, Grit had weak correlations with GPA (r =.14), performance in the three L2 classes
(r=.13 on average), and self-reported L2 proficiency (r=.11). Table 4 shows that the same trends were
also seen in the current study (r=.09-.15). Another parallel can be seen in the correlation between L2
Grit and GPA (r=.29 in the current study and r=.25 in the initial study). Meanwhile, L2 Grit in the
current study had a correlation of .40 with L2-GPA and .42 with Proficiency/the standardized test
score. Both of these values are higher than the correlations previously obtained using the performance
of the three L2 classes (r=.27 on average) and self-reported proficiency (r=.31) (Teimouri et al., 2022).

A series of hierarchical regression analyses were conducted to test the incremental prediction of the
performance scores from Grit and Conscientiousness when L2 Grit was used as the first step regres-
sion model. Self-Control was excluded from the analyses owing to its very weak relationships with the
performance measures (see Table 4). It should be again noted that the incremental validity of the
L2-Grit scale was not assessed in the initial study.

Table 5 summarizes the results of hierarchical multiple regression analyses. The normality of the
residual distributions was assessed using K-S tests (D =0.06-0.09, p = .323-.854). The variance infla-
tion factor values were all below 1.79. As shown in Table 5, L2 Grit was entered into the regression
model in the first step in all cases. L2 Grit explained between 5% and 12% of the variance in the

Table 4. Partial correlations between personality trait scores and performance scores

Index GPA L2-GPA Proficiency
Grit .15 [-.06, .34] .14 [-.05, .32] .09 [-.11, .28]
L2 Grit .29 [.10, .47] .40 [.23, .56] .42 [.28, .55]
Conscientiousness .23 [.04, .40] .26 [.08, .42] .14 [-.01, .29]
Self-Control —.01 [-.21, .20] —.01 [-.20, .20] .02 [-.18, .20]

Note. Controlled for the influence of gender and year at university (df = 102). Bias-corrected and accelerated confidence intervals are
presented (B =5,000). Coefficients printed in bold are statistically significant at p <0.05 (two-tailed), and 1-3> .80 when r>27 or <-.27.
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Table 5. Hierarchical regression analyses predicting performance scores with personality trait scores

DV Model summary \% B [95% Cl] SE t p
GPA Step 1
L2 Grit 23 .04, .42] 0.10 2.37 .019
R%*=.05, F (1, 104) =5.63, p=.019, 1-=.65
Step 2
L2 Grit 21 [.01, .42] 0.10 2.08 .040
Grit -.09 [—.34, .14] 0.13 -0.67 .504
¢ 21 [-.01, .41] 0.12 1.70 .092
/\R?=.03, F change=1.53, p=.222
L2-GPA Step 1
L2 Grit 34 [.18, .52] 0.09 3.76 <.001
R?=.12, F (1, 104) =14.12, p<.001, 1-3=.96
Step 2
L2 Grit .36 [.19, .57] 0.10 3.62 <.001
Grit —17 [-.39, .02] 0.12 -1.43 .156
¢ .26 .04, .45] 0.12 2.23 .028
/\R?= .04, F Change=2.51, p=.087
Proficiency Step 1
L2 Grit 35 [.19, .50] 0.09 3.76 <.001
R?=.12, F (1, 104) = 14.07, p<.001, 1-3=.96
Step 2
L2 Grit 35 [.19, .53] 0.10 3.56 <.001
Grit -.14 [-.38, .10] 0.12 -1.12 264
C 21 [—.02, .40] 0.12 1.79 078

/\R?=.03, F Change =1.60, p =.207

Note. C = Conscientiousness, 95% Cls were estimated using bias-corrected and accelerated bootstrapping (B =5,000).

performance measures (5% regarding GPA and 12% regarding L2-GPA and Proficiency). Adding Grit
and Conscientiousness to the models increased the variance explained by 3-4%. None of the R*
change values were significant, however. All these results indicate that L2 Grit was the most important

predictor across all evaluated models.

4. Discussion

The results of Teimouri et al. (2022) provided support for the reliability and validity of the L2-Grit
scale. The present conceptual replication assessed the generalizability of their findings using a different

sample and different methodology. The methodological changes included:

1. The factorial validity of the L2-Grit scale was assessed using CFA.

2. The discriminant validity of the L2-Grit scale was tested using locally validated personality

measures.

3. The behavior of L2 grit was assessed in relation to overall performance in L2 classes and stan-

dardized test score in addition to overall GPA.
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4. The behavior of L2 grit was compared not only to that of grit but also to those of
Conscientiousness and Self-Control.

The results obtained in this study broadly support the reliability and validity of the L2-Grit scale.
The following will discuss the commonalities and differences between the results of this study and
those of the initial study.

The first research question explored the reliability and validity of the two-factor structure of the
L2-Grit scale. Reliability analyses in both studies showed that the internal consistency of L2 Grit
and L2-POE was satisfactory (o >.70). Furthermore, the results of the CFA showed that the two-factor
structure provided an adequate fit to the present data. Meanwhile, two notable differences were found
regarding the consistency sub-scale. The first is its reliability (o =.76 in this replication and .66 in the
initial study) and the second is the loadings of two items (i.e., items 8 and 9 in Table 3) (=.33 and .67,
and .93 and .53). These differences suggest that more attention could be paid to understanding how
learning contexts, including social and cultural settings, are relevant to the structure and internal con-
sistency of the consistency sub-scale. Overall, however, the results of the current conceptual replication
support the reliability and factorial validity of the L2-Grit scale.

Regarding the discriminant validity of the L2-Grit scale, both the present study and initial study found
that the Big Five traits explain little variance in L2 Grit. The key difference was that Big Five
Conscientiousness emerged as a significant predictor in this study (8=.22), while the initial study
reported Extraversion and Emotional Stability as significant predictors (=.21 and .23). On this point,
the estimates gained in the current study are considered to be more robust in that the analysis was
based on variables with adequate internal consistency. Also, the relationship found in the current
study is more compatible with the results of meta-analysis, where grit, a similar but broader construct
than L2 grit, shared a large amount of variance with Conscientiousness (Credé et al., 2017). It may there-
fore be more appropriate to consider L2 grit as a domain-specific variation of Conscientiousness. At the
same time, however, the weakness of this study is that the present sample (N = 106) was not adequately
powered to detect an effect size of R* =.05 (in this study, 1-3=.80 when R*> .07 for a single-predictor
model). For this reason, the present findings from the stepwise regression should be seen as tentative
rather than definitive. With this limitation in mind, the results of the present replication provide add-
itional support to the idea that the concept of L2 grit is different from other personality traits.

The second research question addressed the relationship between L2 grit and language achieve-
ments. All in all, the results of the present study provide strong support for the criterion-related
and incremental validity of the L2-Grit scale. To begin with, the results of the partial correlation ana-
lyses were compatible with those of the initial study in that L2 Grit always showed stronger correlations
with the performance measures than Grit.

The current conceptual replication also extended the findings of the initial study in three ways. First,
L2 Grit had stronger associations with the three performance measures than Conscientiousness and
Self-Control did. These results underline the merit of using the concept of L2 grit in SLA research.
Discussion on the value of grit compared with Conscientiousness and self-regulation will continue
(Credé et al., 2017; Ivcevic & Brackett, 2014), but individual differences in linguistic achievements can
be most clearly explained by using the concept of language-domain-specific grit.

The second major implication is the relevance of L2 grit for long-term L2 learning. The initial study
indicated that L2 grit was related to English majors’ GPA and performance in the three target language
classes. On this point, overall GPA reflects learners’ long-term efforts in both L2 and non-L2 courses,
and performance in several classes can be improved by narrowly focused efforts. The relationship
observed between L2 Grit and L2-GPA, on the other hand, indicates that gritty learners are consist-
ently more successful in language courses, as continuous efforts in multiple ESL classes are required
for higher L2-GPA scores (M = 2.90 for the years of university-level L2 learning and M = 24.43 for the
number of credits attempted).

Lastly, the use of a standardized L2 test enabled the current study to conclude that gritty language
learners are more likely to be at a higher linguistic level in their L2. This finding is encouraging given
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that the scores of standardized tests are often used for high-stakes decisions, including school admis-
sions, class placements, and promotions. The results presented here suggest that language classes may
contribute more to L2 success through the improvement of test scores, as teachers begin to pay close
attention to the promotion of gritty behavior in addition to the development of L2 knowledge and
skills. In the development of such interventions, the L2-Grit scale helps teachers examine how effective
their designs are in terms of their learners’ changes in language-domain-specific grit.

5. Limitations and future directions

Several limitations of the current study need to be acknowledged. The first is the sample size of this study,
which limited its statistical power. The current study measured L2 proficiency by using a standardized
test. Because the testing alone took two hours to complete, the final sample size was limited to 106,
which is relatively small within relevant L2 literature (for a similar sample size, see Feng & Papi, 2020).

The second limitation concerns the correlational nature of the present data. Grit in SLA literature
has typically been studied using data collected at a single time point. This study took the same
approach and assessed the concurrent validity of L2 Grit, rather than discussing the issue of causality.
In other words, the data presented here are correlational, thereby limiting conclusions as to whether L2
Grit causes the differences in linguistic achievement.

The last limitation relates to the measurement of L2 proficiency. The use of a standardized test has
led to new insights on the relationship between L2 Grit and absolute levels of attainment. Meanwhile,
it is also true that L2 proficiency in this study was estimated based on limited aspects of language skills
(comprehension skills in particular). Therefore, there is still room to explore the relationship between
L2 grit and language proficiency when, for instance, productive, interactive, and mediating skills are
brought into the discussion.

Overall, the results of this study encourage the use of large sample sizes, longitudinal analyses, and
various proficiency measures. These modifications will allow future replication studies to more fully
describe the role of L2 grit in long-term language learning. A large sample study is challenging to con-
duct when employing time-consuming tests; this challenge, however, can be overcome by collecting
data at multiple sites and paying careful attention to demographic differences between groups. In add-
ition, longitudinal investigations with repeated measurements will help establish the cause-effect rela-
tionship between L2 grit and the development of various language skills.

6. Conclusion

This conceptual replication study re-examined the reliability and validity of the L2-Grit scale.
Reliability and construct validity were assessed using reliability analysis, CFA, and stepwise regression
analysis. The results were somewhat different from those of the initial study, but taken together they
lend support to the internal consistency and construct validity of the L2-Grit scale. This study then
examined the criterion-related validity employing two novel performance indexes (i.e., L2-GPA and
objective L2 proficiency) in addition to a common GPA score, while simultaneously paying due atten-
tion to the incremental validity of L2 Grit compared with other personality traits. The results of the
hierarchical regression analyses identified L2 Grit as the most important predictor across all evaluated
models, and hence provided further evidence for the criterion-related and incremental validity of the
L2-Grit scale.
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