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a  b  s  t  r  a  c  t

Academic  grit,  known  as  passion  and  perseverance  for  long-term  academic  goals,  has  been  widely studied
in the  educational  context.  However,  few  are  the  studies  that  analyze  this  variable  as  a specific  domain
and  longitudinally.  We  used  a sample  of  4,853  students,  assessing  their  levels  of academic  grit at two
timepoints  four years  apart:  in the  fourth  year (M =  9.9  years,  SD =  0.41),  and  eighth  year  (M  =  13.87  years,
SD  =  0.82)  of  compulsory  education.  We  also evaluated  their  academic  performance  via their  school  grades
in Spanish  language  and  mathematics  at three  timepoints.  Latent  Class  Analysis  was  used  to  identify
underlying  groups,  and  Latent  Transition  Analysis  to examine  the transitions  between  the  latent  groups
at  the  different  timepoints.  We  also  performed  a repeated  measure  ANOVA  to  analyse  the  influence  of
academic  grit  on  school  performance.  We  identified  three  groups,  differentiated  by  the  level  of  academic
grit: gritty,  industrious,  and  careless  group.  Over  time  (between  10 and  14  years  old)  we  saw  a clear  transi-
tion  of  students  towards  the groups  with  lower  levels  of  grit.  School  performance  decreased  between  the
ages of  10  and  14,  although  not  in a straight  line,  and  the  change  was  modulated  by  the  level  of  academic
grit.  Promoting  academic  grit  from  the primary  stage  could  dampen  school  failure  in  later  stages.

© 2021  Universidad  de  Paı́s  Vasco.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.
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r  e  s  u  m  e  n

La tenacidad  académica,  conocida  como  la  pasión  y la  perseverancia  por  objetivos  escolares  a  largo  plazo,
ha  sido  ampliamente  estudiada  en  el contexto  educativo.  Sin  embargo,  pocos  son  los  estudios  que  anal-
izan esta  variable  como  dominio  específico  y de  manera  longitudinal.  El  objetivo  del  presente  trabajo
es  analizar  en  qué  medida  la  tenacidad  académica  influye  en  el  rendimiento  académico  evaluado  lon-
Análisis de Transiciones Latentes
adolescentes gitudinalmente.  Se  utiliza  una  muestra  de 4.853  estudiantes  evaluados  en tenacidad  en  dos  momentos

temporales,  separados  por cuatro  años:  cuarto  curso  de  educación  primaria  (M  =  9.9  años,  DT  =  0.41),
y  segundo  curso  de  educación  secundaria  obligatoria  (M = 13.87  años,  DT = 0.82).  También  se evalúa
el  rendimiento  académico  a través  de  las  notas  escolares  en Lengua  Castellana  y  Matemáticas  en  tres
momentos  temporales.  Se utiliza un  Análisis  de  Clases  Latentes  para  identificar  grupos  subyacentes,  y un
Análisis  de  Transiciones  Latentes  para  estudiar  las transiciones  entre  los  grupos  latentes  en los diferentes
momentos  temporales.  Además,  se  realiza  un ANOVA  de  medidas  repetidas  para  analizar  la  influen-
cia  de  la tenacidad  académica  en  el  rendimiento  académico.  Se identifican  tres  grupos  diferenciados
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en  función  del  nivel  de  tenacidad  académica:  Grupo  gritty,  diligente  y descuidado.  Con  el  paso  del  tiempo
(10 a 14  años),  se observa  una  transición  clara  de  los  estudiantes  hacia  los  grupos  de  menor  nivel  de
tenacidad.  El rendimiento  académico  disminuye  entre  los  10 y  los  14  años,  si  bien  no lo hace  linealmente,
viniendo  modulado  el  cambio  por  el  nivel  de  tenacidad  académica.  Promover  la  tenacidad  académica
desde la etapa  primaria  podría  amortiguar  el  fracaso  escolar  en  las  etapas  posteriores.
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Introduction

In the knowledge society, a population’s level of education will
limit a country’s chances of economic development and social
wellbeing (OECD, 2019a). Students in the 21st century live in an
interconnected, diverse world which is changing rapidly; what
Bauman defined as a fluid world (Bauman, 2017). New economic,
digital, demographic, environmental, and cultural forces are chang-
ing the lives of young people all over the globe, which is why
business and political leaders and those in education are asking
schools more and more to include skills in their curricula such
as problem solving, critical thinking, and collaboration (Pellegrino
& Hilton, 2012). Large scale evaluations such as the Programme
for International Student Assessment (PISA) have introduced vari-
ables such as collaborative problem solving, financial skills and
self-concept in mathematics (OECD, 2013), health and subjective
wellbeing, use of time, and personality traits from within the Big
Five (OECD, 2016), as well as global competence, understood as
the capacity to understand and appreciate others’ views of the
world and to work towards the collective good (OECD, 2019b).
This complements the more classical evaluations, focused on cog-
nitive aspects and academic performance, with others that include
non-intellective dimensions (OECD, 2019a).

Richardson et al. (2012) propose five different domains that
would encompass the non-intellective constructs related to aca-
demic performance: (1) personality traits, (2) motivational factors,
(3) self-regulatory learning strategies, (4) students’ approaches
to learning, and (5) psychosocial contextual influences. In recent
years we have witnessed an increase in research into the role of
these domains in academic and professional success (Farrington
et al., 2012; Heckman & Kautz, 2012; Morales-Vives et al., 2020;
Richardson et al., 2012; Robbins et al., 2004; Smithers et al., 2018).
This importance has encouraged their increasingly frequent inclu-
sion in student curriculums (Eurydice, 2018; García, 2014).

In the context of education, one of the non-intellective vari-
ables that has piqued most interest in recent years is grit, which
refers to students’ perseverance and their passion and commit-
ment to reaching a long term goal (Duckworth, 2016; Duckworth
et al., 2007). Following Richardson et al. (2012), grit would fall
within the personality traits domain, since it begins to be consid-
ered a facet of conscientiousness (Schmidt et al., 2020). Although
initially it was considered a construct with two dimensions, per-
sistence of effort and consistency of interests (Duckworth & Quinn,
2009), some recent studies have advocated considering it essen-
tially unidimensional (Areepattamannil & Khine, 2017; González
et al., 2020; Postigo et al., 2020). Another aspect of grit which is
under debate is whether it is transversal or whether it depends on
a specific context, such as general grit versus academic grit in an
educational context (Clark & Malecki, 2019; Cormier et al., 2019).
Clark and Malecki (2019) showed how grit measured as a specific
domain (academic grit) increased the predictive validity of different
school outcomes such as academic performance. Various studies
have found clear relationships between students’ levels of grit and
their school performance in university students (Akos & Kretchmar,

2017; Fong & Kim, 2019), high school students (Duckworth & Quinn,
2009; Steinmayr et al., 2018), and middle school students (Clark
& Malecki, 2019; Dumfart & Neubauer, 2016), although in other
studies the results have not been as clear (see, Credé et al., 2017).
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owever, very few longitudinal studies have examined this rela-
ionship, notably Jiang et al. (2019) and Tang et al. (2019). Both
f these studies found that the level of grit at the first timepoint
redicted subsequent academic performance, even controlling for
rior performance (Jiang et al., 2019) and variables such as consci-
ntiousness and socioeconomic level (Tang et al., 2019).

One limitation of most of the longitudinal studies into the rela-
ionship between grit and academic performance is that they have
ot used new analysis models called person-centred approach
nalyses which, unlike classical correlational approaches, allow
s to explore the possibility of the sample being made up of dif-
erent subgroups characterized by different sets of parameters
Howard & Hoffman, 2018). These person-centred approach models
ave already been successfully used in other areas of educational
esearch such as academic self-concept (Castejón et al., 2016), moti-
ation (Chittum et al., 2019; Gillet et al., 2017), procrastination
Grunschel et al., 2013), and homework behaviour (Flunger et al.,
017).

In the field of grit, Tang et al. (2021) used a person-centred
pproach (Latent Profile Analysis) with a sample of Finnish stu-
ents in the eighth and ninth years of compulsory education and
ound that a fifth of the students with high grit scores also had high
cademic goal commitment. They also examined the progression
transition) over two  years, finding that the group of students with
igh grit scores and high academic goal commitment was stable

n 63% of cases, and was  the group which demonstrated the best
cademic performance. Within this context, the general objective
f our study is to examine the influence of academic grit on school
erformance using a longitudinal approach. This gives us three spe-
ific objectives. The first is to identify the possible latent classes of
tudents based on their academic grit at age 10 and at age 14, being

 critical period of development. The second is to analyse the pos-
ible changes and transitions of the latent grit classes between the
ges of 10 and 14. Lastly, the third objective is to examine how the
rogression of grit over time between ages 10 and 14 influences
nd modulates the students’ academic performance. Apart from
he intrinsic interest in these objectives, it is worth highlighting
hat we  will use a methodology that has been hardly used to date
n grit research, person-centred approach models, which will allow
s to exactingly and thoroughly explore our objectives (Gillet et al.,
017).

ethod

articipants

The initial sample was  composed of 7,479 students of the Prin-
ipality of Asturias, a region in the North of Spain. Due to the
ongitudinal approach of the study, the final sample was made up
f a total of 4,853 students attending 299 schools and institutes
n the Principality of Asturias. The students were evaluated at two
ime-points separated by four years. The first evaluation was  when
he students were in the fourth grade of compulsory education,

ith a mean age of 9.9 years (SD = 0.41). The second evaluation was
hen they were in the eighth grade of compulsory education, with

 mean age of 13.87 (SD = 0.82). The majority of students (92.7%)
ere of Spanish origin, and 49.6% were girls. Technically this is the
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population as the evaluation was carried out on all of the registered
students at the level studied in this geographical region.

Instruments

The Academic Grit Scale is a brief measuring instrument with five
items which measures grit in the school context. Students score
each statement on a 4-point Likert scale (1-4) with the following
meanings: “never or almost never”, “sometimes”, “often”, “always
or almost always”. Academic Grit Scale shows good psychometric
properties, excellent fit to unidimensional structure, and measure-
ment invariance by sex (Postigo et al., 2021). In the present study,
to make it easier to interpret the latent classes, we dichotomized
the items so that 1 and 2 meant “little agreement” and 3 and 4
meant “strong agreement”. Once dichotomized, the instrument was
essentially unidimensional (Calderón et al., 2019), with the main
factor explaining 58% of the total variance and having appropriate
indices of fit (GFI = .995 and RMSR = .048). At the second timepoint
(14-year-old students), the main factor explained 52% of the vari-
ance, with excellent indices of fit (GFI = .998 and RMSR = .029). An
example of item is “I work hard to get good grades”.

School performance was measured using the school grades in the
corresponding school year in Spanish Language and Mathematics
at three time-points (fourth, sixth and eighth grade of compulsory
education). The grade is from 0 to 10 in both subjects, where 0 is
very poor performance, and 10 is outstanding performance.

Procedure

The data collection was carried out within the framework of
the Diagnostic Evaluation of the Education System program of the
Asturian Government Department of Education and Culture. It is
a large-scale group score assessment,  in which cognitive tests and
student context questionnaires are applied to participating stu-
dents. Participation was prescriptive for schools and voluntary for
the student and their families. By law, the test is controlled by the
Department of Education and Culture and is performed in accor-
dance with the manual of Instructions for carrying out the diagnostic
evaluation (Government of the Principality of Asturias, 2018). The
school principals manage and coordinate paper-based application
within their schools, and the school inspectorate monitors qual-
ity. The student context questionnaire, which included the items
making up the Academic Grit Scale, was applied in the same condi-
tions at the two  time-points (fourth and eighth grade of compulsory
education). School grades were obtained from the Department of
Education and Culture records system at the three time-points
(fourth, sixth and eighth grade of compulsory education).

Data analysis

The descriptive statistics (mean, standard deviation, skewness
and kurtosis) of the items as well as their correlations were cal-
culated for both time points. In addition, Cronbach’s � coefficient,
McDonald’s � coefficient, Composite Reliability (CR) and Average
Variance Extracted (AVE) were calculated. We  produced a longi-
tudinal model of latent variables as this was a study over time.
Latent Transition Analysis (LTA) is an extension of Latent Class
Analysis (LCA), a multivariate approach based on identifying non-
observable groups (latent classes) through a mix of observable
categorical indicators. The peculiarity of LTA is that because it deals
with longitudinal data, it provides an estimation of the probability

of subsequently changing group (latent class). The estimation pro-
cedure we used was Robust Maximum Likelihood (RML) as it is the
most advisable for the type of data used in this study (Collins &
Lanza, 2010).
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Firstly, both at timepoint 1 and timepoint 2, we focused on dif-
erent latent class models that would be used in the subsequent
TA. The idea was  to group students with similar profiles of indica-
or variables (Vermunt & Magidson, 2002). We  produced models of

 to 5 latent classes and considered Bayesian Information Criterion
BIC) and its fit to the sample (ABIC) and the Akaike Information
riterion (AIC) as indices of fit in order to choose the number of

atent classes in the most parsimonious model with the best fit.
ower values of BIC, ABIC, and AIC indicate better fit to the model.

e also used entropy as another indicator of fit, the value of which
s between 0 and 1. Higher entropy values indicate better sepa-
ation between the latent classes (Collins & Lanza, 2010; Lanza &
ooper, 2016). Once the model was chosen, we defined the latent
lasses according to the probabilities of responses to the different
tems. The main goal is to seek the best description of the observed
ata via the identification of latent classes. Once the latent classes
ere calculated at both time points, the class invariance (full and
artial) across time points was studied. For this, BIC, ABIC, and AIC
nd Loglikelihood Ratio Test (LRT) were used. Thresholds (response
robabilities) are constrained to be the same for the items.

Secondly, we  performed the LTA which gave us the probabilities
f transition between the latent classes at the two timepoints. In
ther words, it gave us the extent to which students changed groups
ver time. The LTA estimates the probability of each item response,
he probability of remaining in each group, and the probability of
ransition between the different latent classes over time (Collins &
anza, 2010). Once we had analysed the transitions between latent
lasses at the two timepoints, we went on to examine whether
he groups making up the transitions differed in school perfor-

ance over the four years in mathematics and Spanish language.
o that end, we  performed a mixed repeated measure ANOVA with
ne within-subject factor (school performance) with three levels
fourth, sixth, and eighth year of compulsory education), and one
etween-subject factor (academic grit groups) with nine levels (the
ine possible combinations of grit at the two timepoints) for both
athematics and Spanish language. As a test statistic we used Pil-

ai’s Trace as it is the most robust test (Meyers et al., 2016). The
ffect size was analysed using Cohen’s d, with values between 0.2
nd 0.4 indicating a small effect, between 0.5 and 0.7 a moderate
ffect, and over 0.7 a large effect size (Cohen, 1988). All analyses
ere done using MPlus8 (Muthén & Muthén, 2017), apart from the

epeated measure ANOVA for which we used the statistics package
PSS 24 (IBM Corp, 2016).

esults

The descriptive statistics and the correlations of the items are
n Table 1. All the items, at both time points, show adequate values
f skewness and kurtosis. The instrument’s reliability is adequate
oth at time 1 (� = .82, � = .82, AVE = .45, CR = .65), and at time 2
� = .77, � = .77, AVE = .42, CR = .60).

We  produced models with 2 to 5 latent classes at the two  time-
oints (Table 2). Although the 2-class model demonstrated better
ntropy, the models with 3 and 4 classes exhibited better fit, both at
he first and second timepoint. We chose the model with 3 latent
lasses at both timepoints as it was the most parsimonious and
ade the interpretation easier (Lanza et al., 2010).
Once the 3-class model was  chosen, we  considered the item

esponse probabilities in order to define them, both at time-
oint 1 and timepoint 2 (Figure 1 and Figure 2 respectively). This
odel gave three well-differentiated groups. At both timepoints
he black line represents the first latent class which we define as
ritty (NT1 = 63%, NT2 = 16%), which is made up of students who are
ighly likely to be in “strong agreement” with the statements in
he five items (MT1 = .95, MT2 = .85). We  called the second latent
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Table  1
Descriptive statistics and correlations of the academic grit items

Time 1 Time 2

Mean Standard Deviation Skewness Kurtosis Mean Standard Deviation Skewness Kurtosis

Item 1 1.94 0.954 -0.401 -0.938 0.99 0.857 0.618 -0.209
Item  2 2.63 0.662 -1.754 2.323 2.16 0.861 -0.605 -0.669
Item  3 2.52 0.687 -1.244 0.736 2.07 0.821 -0.417 -0.710
Item  4 2.55 0.715 -1.443 1.129 2.24 0.859 -0.801 -0.383
Item  5 2.24 0.830 -0.748 -0.411 2.24 0.906 -0.875 -0.341

Correlations

Item 2 Item 3 Item 4 Item 5 Item 2 Item 3 Item 4 Item 5

Item 1 .294 .320 .260 .286 .318 .342 .254 .215
Item  2 .421 .377 .301 .433 .398 .325
Item  3 .359 .344 .419 .298
Item  4 .362 .349

Table 2
Fit in time 1 and time 2 of latent class analysis models

Time 1 Time 2

Class 2 3 4 5 2 3 4 5

G2 109.08 41.49 10.92 3.03 129.28 26.65 7.63 1.41
AIC  17,775.90 17,720.31 17,701.74 17,705.85 26,702.58 26,611.95 26,604.93 26,610.72
BIC  17,848.37 17,832.32 17,853.28 17,896.92 26,775.05 26,723.96 26,756.47 26,801.79
ABIC  17,813.42 17,778.30 17,780.20 17,804.77 26,740.10 26,669.94 26,683.39 26,709.64
Entropy .737 .682 .734 .771 .644 .567 .514 .546
DF  20 14 8 2 

Note. G2 = Likelihood ratio chi-square; AIC = Akaike Information Criterion; BIC = Bayesian I

Figure 1. Model with three latent classes in 4th year of compulsory education (age
10).
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14).
class (the dark grey line) industrious (NT1 = 33.7%, NT2 = 59.9%) as it
demonstrated moderate likelihood of agreeing with the five items,
and low likelihood of agreeing with passion items (one and five)
(MT1 = .71, MT2 = .56). The members of the third latent class (light
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nformation Criterion; ABIC = Adjusted BIC; DF = Degrees of freedom.

rey) were very unlikely to agree with the academic grit items
MT1 = .29, MT2 = .18), and we  called this group careless (NT1 = 3.3%,
T2 = 24.1%).

Once the latent classes were found in both time moments, the
nvariance between the groups was calculated (Table 3). The full

easurement invariance was not met, so the partial measurement
nvariance was studied. Item 1 was  freely estimated across time,

hile equality constraints are imposed on the rest of the items.
artial invariance was satisfied, indicated by BIC, ABIC, and LRT
Table 3).

Once we  defined the groups, we  examined the students’ tran-
itions between the two  timepoints. The probabilities of transition
etween the latent classes are given in Figure 3. It shows how stu-
ents’ academic grit falls over the four years of schooling. The least
table group over time is the gritty group, with a .70 probability of
ransition to the industrious group. It is also important to note that
he transitions from the careless group are not particularly repre-
entative, as this group contained only 3.3% of the students at the
rst timepoint.

Lastly, we examined the progression of school performance
or each transition group, that is, when were there differences
n Spanish language and Mathematics? For both subjects the
nteraction was statistically significant (p < .001), and although
he effect size was small (d = 0.31), we proceeded to simple
ffects analysis. Between the first and second measurements only
hree groups exhibited statistically significant differences (p < .001;
ritty-careless, gritty-industrious and industrious-careless) in both
ubjects. Between the first and third measurements in Spanish lan-
uage, all the groups exhibited statistically significant differences
p < .001) except for careless-industrious and careless-gritty. In math-
matics, the only group not exhibiting differences between the first
nd the third measurement was careless-industrious. Figures 4 and 5
nd mathematics, respectively, at the three measurement time-
oints (fourth, sixth, and eighth year of compulsory education)
ased on the academic grit transition group. Both figures show
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Table  3
Full and partial measurement invariance for latent classes over time

Measurement Invariance Partial Measurement Invariance

Non-invariance model Invariance model Non-invariance model Invariance model

AIC 43,990.044 44,035.288 32,515.343 32,525.106
BIC  44,345.838 44,325.194 32,805.248 32,762.301
ABIC 44,174.243 44,185.376 32,665.430 32,647.905
LRT  <.05 .08

Note. LRT = Likelihood ratio test; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; ABIC = Adjusted BIC.

Figure 3. Transitions of academic grit types.
Note. The numbers are probabilities to change or maintain of academic grit type over time.
These ages correspond to the following academic years: 10 years = 4th grade of compulsory education; 14 years = 8th grade of compulsory education.

Figure 4. Relation between academic grit and scores in Spanish language over four years.
Note.  These ages correspond to the following academic years: 10 years = 4th grade of compulsory education; 12 years = 6th grade of compulsory education; 14 years = 8th grade
of  compulsory education.
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Figure 5. Relation between academic grit and scores in mathematics over four years.
Note.  These ages correspond to the following academic years: 10 years = 4th grade of compulsory education; 12 years = 6th grade of compulsory education; 14 years = 8th grade of compulsory education.
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that the students with the worst progression in academic grit were
those exhibiting worse progression in school performance. In order
to make interpretation easier, the y axis in both figures only shows
values between 4.5 and 8.5 as there were no scores outside this
range.

Discussion

The aim of this study was to examine the influence of the vari-
able academic grit on school performance in a school context using
a longitudinal approach. To that end, we used, firstly, a person-
centred approach via LCA to examine possible latent classes of
academic grit, to subsequently analyse the transitions over differ-
ent timepoints via LTA. The results indicate that it is possible to
use this approach to study latent classes of academic grit and the
transitions between them longitudinally, which allows us to study
the influence of academic grit on the progression of school per-
formance. We  can say that academic grit is a variable that can be
studied using a person-centred approach, permitting a more com-
prehensive snapshot of the possible interactions that occur, similar
to what has happened in recent years in the literature with other
non-intellective variables (Castejón et al., 2016; Chittum et al.,
2019; Gillet et al., 2017; Tang et al., 2021).

We organized the analysis around three objectives. The first was
to determine whether it was possible to identify students with
similar types of academic grit both at 10 years old and at 14. The
results of the latent class analysis offered a model of three types
of students according to their level of academic grit; gritty, indus-
trious, and careless group. The gritty group stood out for their high
level of agreement with the item statements, they are a class of
students who enjoy studying and have consistency of interests at
school, they make an effort to get good results, they pay attention
in class, they persist in tasks to complete them, and they try to
keep clean and tidy notebooks. The second group, which we called
industrious, exhibited a moderate level of agreement with the item
statements, recognizing that study is not a hugely appealing activity
but nonetheless, and one that they make an effort in and persevere
with school related activities. For that reason, they are industri-
ous but not grittiers because they are hard-working and persistent,
but they do not show consistency and passion. Finally, the third
group, careless, is a worrying profile that is unlikely to agree with
the items in the academic grit scale. This group of students does
not recognize study as a responsibility or commitment, exhibit-
ing minimal effort and persistence in the school environment. In
terms of proportions of students in each group, at the first time-
point most students were in the gritty group (63%) and the careless
group had the fewest (3.3%). However, at the second timepoint, the
predominant latent class was industrious group (60%), and the pro-
portion of students in the Careless group rose to 24%, leaving the
gritty group reduced to 16% of students. This confirms that it is pos-
sible to determine the existence of latent classes of academic grit
in both the fourth (age 10) and eighth (age 14) year of compulsory
education, which is similar to what the literature has reported with
other non-intellective variables (Chittum et al., 2019; Gillet et al.,
2017).

Our second objective was to explore the transitions from one
class of academic grit to another over time. The students in the
Industrious group in fourth year demonstrated a certain amount of
stability over time, exhibiting the same probability of changing to
the gritty latent class as to careless. In contrast, students in the gritty
group stood out for their low stability in staying in this group over

time, with a high probability of moving to the industrious group.
This indicates that grittier students in the primary stage tend to
maintain perseverance but not passion (industrious group)  in the
secondary stage. Essentially, we found a strong tendency towards
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 transition to industrious and careless profiles, indicating lower
cademic grit at the second timepoint (eighth year of compulsory
ducation). This means a fall in academic grit between the ages of
0 and 14, which is in line with the study by West et al. (2016),
hose longitudinal study with middle school students found that

rit scores fell over two years. Our results contradict studies report-
ng grit increasing with age (Peña & Duckworth, 2018), as well as
he initial findings from Duckworth et al. (2007) which concluded
hat grit seemed to be maintained consistently over time. Thus our
esults call into question the idea that grit can be considered a sta-
le trait, and outline a path towards a concept of dynamic, and
hangeable grit.

Having three classes of students gave nine possibilities of
ransitions between groups. We examined whether exhibiting a
articular academic grit transition was related to better or worse
rogress in school performance, which was measured in the fourth
ear (age 10), sixth year (age 12), and eighth year (age 14) of
ompulsory education. Those students who demonstrated low aca-
emic grit at one of the two measurement points (careless-careless,
areless-industrious and industrious-careless) had the lowest perfor-
ance over time. At the opposite end of the spectrum, students
ho  maintained higher academic grit scores, at least perseverance

gritty-gritty, gritty-industrious and industrious-gritty)  had better
rades in mathematics and Spanish language over those four years.
long these lines, the largest falls in performance in eighth year
ere in groups where academic grit declined over time (gritty-

areless and industrious-careless), as these students had notably
orse performance compared to students whose perseverance did
ot decrease (industrious-industrious). This indicates that although
ll groups had lower performance in eighth year, the fall in school
erformance was  more pronounced as a function of the transition

n academic grit. This applied both to mathematics and Spanish
anguage. So, in line with prior longitudinal studies (Jiang et al.,
019; Tang et al., 2019, 2021), our results drive us to consider the

mportance of the role of academic grit in school performance over
ime.

The evidence we found in our study has important educational
mplications, both for those responsible for education policy and
or classroom implementation, as not only does it show a fall in
cademic grit over four years of schooling (fourth year to eighth
ear), but also that the progression of this non-intellective variable
odulates school results to a certain extent, showing the impor-

ance of the role it plays in the educational context (Clark & Malecki,
019; Cormier et al., 2019). Various causes can be put forward for
he fall in academic grit between the ages of 10 and 14 years old.
irstly, it is logical to think that children’s interests and objectives
re different at these different ages, it is very common for 14-year-
ld adolescents to have non-academic aims and interests, which
ould be related to academic goal commitment (Tang et al., 2021).
nother explanation may  be due to the change of school phase, as
oving from the fourth year to the eighth year of compulsory edu-

ation means the transition from primary to secondary school, a
ignificant change due to, among other things, increased academic
emands, and at least in Spain, changing school (Eurydice, 2018;
overnment of the Principality of Asturias, 2018). Along these lines,

here is a general drop in academic performance, since even the stu-
ent who remains in the gritty group at both times suffers a small
ecrease. Increased demands may  cause a fall in academic perfor-
ance, which is an external factor that affects other important

sychological variables such as motivation (Chittum et al., 2019;
illet et al., 2017), and academic self-concept (Castejón et al., 2016).
he fall in grit could be interpreted as a consequence of other per-

onality and motivational factors (Richardson et al., 2012). In short,
n the educational area, there need to be interventions with learning
rograms that work on grit (Kirchgasler, 2018), using new dynam-

cs that awaken students’ passion and interest. This is because of
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the important role of motivation and interest at 13 and 14 years
old, an age when it is very difficult to motivate children to make
additional effort without resorting to the incentive of school grades
(Park et al., 2018). These interventions should be aimed at encour-
aging a growth mindset (Dweck, 2012), which consists of having a
mindset related to the possible modification of personal skills, in
other words, thinking that with your effort and perseverance you
can reach long term goals. As Yeager and Dweck (2012) concluded,
what students need is a mentality that sees challenges as situa-
tions that can be overcome and successfully completed with time
and effort. This mentality is particularly important in adolescence,
where the students face a multitude of challenges, and intervention
in it has been successfully demonstrated in the transition to high
school (Yeager et al., 2016).

One general limitation of the study are the possible biases
inherent in the self-reports used, such as social desirability and
acquiescence bias (Abrahams et al., 2019; Duckworth & Yeager,
2015; Vigil-Colet et al., 2020). Another limitation deals with the
AVE and CR values of the scale, which, although close, do not reach
the corresponding limit (.50 and .70 respectively). Also, in future
studies it will be important to consider other non-intellective vari-
ables which have demonstrated strong relationships with grit, such
as self-concept (Castejón et al., 2016), self-efficacy (Usher et al.,
2019), and the facets of conscientiousness (Schmidt et al., 2020) in
order to study the possible reciprocal effects between grit and those
variables. Finally, it would be useful to consider students’ socioe-
conomic levels (Tang et al., 2019) to be able to establish profiles
of resilient students (educational resilience; García-Crespo et al.,
2019) and examine whether grit is a notable characteristic in this
type of student.
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