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Abstract
Prior studies have suggested that grit and resilience predict both academic and career suc-
cess. However, these qualities have not been examined in children with reading disorder 
(RD). We therefore investigated whether grit and resilience were associated with anxi-
ety, depression, academic performance, and quality of life (QOL) in these students. This 
3-year longitudinal cohort study included 163 participants with RD from 3 schools. Evalu-
ations were completed by parents and/or teachers every 3 months. The Grit and Resilience 
Scale was adapted from the 10-item Connor-Davidson Resilience Scale and the 12-item 
Grit Scale. Outcome measures included anxiety (School Anxiety Scale – Teacher Report 
and the 8-item Spence Children’s Anxiety Scale), depression (Short Mood and Feelings 
Questionnaire), academic performance, and QOL (Pediatric QOL Inventory 4.0). Multi-
variate linear regression models (adjusting for age and sex) assessed the associations at 
baseline. Repeated measures analysis using mixed-effects models assessed the relationship 
longitudinally. There were statistically significant associations between grit and resilience 
and all outcomes at baseline and over time. After adjusting for age and sex, improved grit 
and resilience was associated with decreased anxiety (β =  − 0.4, p < 0.001) and improved 
academic performance (β = 0.5, p < 0.001) when grit and resilience was measured by teach-
ers, as well as decreased depression (β =  − 0.3, p < 0.001) and improved QOL (β = 0.6, 
p < 0.001) when grit and resilience was measured by parents. Grit and resilience are sig-
nificantly related to mental health, academic performance, and QOL in children with RD. 
This suggests that interventions to improve grit and resilience may lead to positive benefits.
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The term “grit” was defined as “perseverance and passion for long term goals” in a widely 
quoted 2007 study by Duckworth et al. (2007). This landmark paper built upon comments 
and research dating back to the late 1800s suggested that ability alone did not predict suc-
cess, but that “zeal and a capacity for hard labor” were essential components. The authors 
developed a novel Grit Scale, which embedded grit in two main facets (perseverance of 
effort and consistency of interest), and tested the predictive ability in several studies, find-
ing that higher grit was associated with higher grade point average (GPA) among Ivy 
League students, retention among military recruits, and ranking in a national spelling bee 
(Duckworth et al., 2007). Subsequent studies have confirmed that grit is associated with 
students’ current and future GPA in high schools (Duckworth & Quinn, 2009; Muenks 
et al., 2017a, b). Grit was also found to predict career success and especially career engage-
ment, even after controlling for cognitive ability and sociodemographic characteristics 
(Lechner et al., 2019).

Resilience, on the other hand, focuses on the “dynamic process that enables positive 
adapting to stressors,” or the ability to “bounce back” after adversity or failure (Straus 
et al., 2020). Although there has been much variation on how resilience is operationalized, 
most researchers describe resilience as being multifactorial and dynamic, and involving the 
return to a positive mental state after adversity by using a collection of internal and exter-
nal protective factors and resources, such as personal strengths, good social skills, strong 
attachment to family, and social support (Dray et  al., 2017). Indeed, resilience involves 
a dynamic interplay between individual, environmental, and sociocultural factors (Lavin 
Venegas et al., 2019) and has been positively associated with positive indicators of mental 
health (Hu et al., 2015).

There has been much research on how grit and/or resilience is related to mental health, 
academic achievement, and quality of life. Increased levels of resilience have been asso-
ciated with decreased symptoms of both anxiety (Conway & McDonough, 2006; Worku 
et al., 2019) and depression (Askeland et al., 2015; Conway & McDonough, 2006; Hjem-
dal et al., 2007) in children and adolescents in a number of different studies. Grit has been 
shown to have a negative correlation with depression among adolescents (Datu et al., 2018) 
and with both anxiety and depression among young adults (Musumari et al., 2018; Zhang 
et al., 2018). Resilience has been positively associated with health-related quality of life in 
a number of patient populations, including cancer patients (Popa-Velea et al., 2017; Zhang 
et al., 2017), adolescents with chronic health problems (Kim et al., 2019), and individuals 
with eating disorders (Calvete et al., 2018), while grit has been positively associated with 
health-related quality of life among college students (Sharkey et al., 2017). The role of grit 
on academic performance has been more controversial. While many studies found a posi-
tive impact of grit on academic performance, recent reviews have indicated that the rela-
tionship may be weaker and more complex than previously thought. A recent meta-analysis 
(Credé et al., 2017) and systematic review (Christopoulou et al., 2018) found such asso-
ciations to be weak to moderate at best. Rather, some argue that the perseverance of effort 
facet of grit is a stronger predictor of academic performance compared to the consistency 
of interest facet and even compared to grit in general (Christopoulou et al., 2018; Credé 
et al., 2017; Katherine Muenks et al., 2017a, b).

It should be noted that although almost all the previous studies were cross-sectional in 
nature (including those reported in the meta-analysis and systematic review for academic 
outcomes), all except one study (Worku et  al., 2019) considered grit or resilience to be 
the predictor variable in their analyses, whereas other variables including anxiety, depres-
sion, quality of life, or academic performance were defined as the outcomes. In a longitu-
dinal study among adolescents, the perseverance facet of grit in eighth grade was found to 
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predict school achievement (GPA) and engagement in ninth grade (Tang et al., 2019). In a 
study among nursing students, resilience was found to have a significant longitudinal effect 
on psychological well-being (after 18  months); however, there was no evidence for an 
inverse relationship, i.e., psychological well-being did not predict resilience (Ríos-Risquez 
et al., 2018). In contrast, longitudinal reciprocal relationships between resilience and qual-
ity of life were found in a cohort of adults with eating disorder (Calvete et al., 2018). Con-
sidering that there are so few longitudinal studies examining grit and/or resilience, this is 
an area that warrants further research.

Some have noted that resilience is, by definition, an essential component of the persis-
tence of effort aspect of grit (Stoffel & Cain, 2018). Measuring grit and resilience is com-
plex, but it is nonetheless clear that these “non-cognitive” constructs are strong predictors 
of mental health, quality of life, and academic and career success. Given the importance of 
grit and resilience to attaining success, it seems crucial to examine whether they are also 
predictive and helpful in adolescents with specific challenges, including those with reading 
disorder (RD), such as dyslexia, which is a decoding-based reading disability.

Approximately 7% of all children have RD (Peterson & Pennington, 2015), which can 
create numerous challenges that generally present as children enter their academic phase 
of life. Children with RD have higher rates of academic failure, are 2.5 times more likely 
to drop out of high school (Haft et al., 2016), and also have higher rates of anxiety, depres-
sion, and conduct problems (Cederlof et al., 2017). Since children with RD have such sig-
nificant challenges to overcome, it seems especially important to examine grit and resil-
ience in this population to determine if higher ratings on these constructs are associated 
with positive outcomes (such as low ratings of anxiety/depression symptomology and gen-
eral academic performance) and therefore could be a target of intervention. Furthermore, 
given the contradictory evidence of grit’s effect on academic performance among the typi-
cally developing population, investigating this relationship in the RD population, who face 
significantly greater academic challenges, seems worthwhile.

To our knowledge, there have been very few studies that have examined the predictive 
ability of grit and resilience on outcomes in children with RD. One study examined the 
impact of a “school-based resilience program” on outcomes in 23 students with dyslexia 
compared to 79 students without dyslexia (Firth et al., 2013). Students in the treatment pro-
gram had improvements in “locus of control” and “nonproductive coping,” but the study 
did not report changes in academic outcomes or other measures of overall health and qual-
ity of life.

We therefore conducted a prospective cohort study in three schools specializing in the 
treatment of children with RD. Our initial objective was to develop a combined measure 
of grit and resilience that would be appropriate for the RD population. Our primary objec-
tive was to determine whether this new grit and resilience measure was associated with 
academic performance, mental health (anxiety and depression), and overall quality of life, 
both at baseline and over time in children with RD. We also had an exploratory aim to see 
whether grit and resilience itself changed over time on average in this cohort.

We sought to create a new scale for measuring grit and resilience upon advice from 
the schools’ teachers who felt that many items in the existing scales measuring grit and 
resilience separately were not relevant to the RD population (e.g., Resilience in Illness 
Scale) or were not age-appropriate for this sample (e.g., Resilience Scale for Adoles-
cents). Our new Grit and Resilience Scale borrowed items from two validated scales for 
grit (Duckworth et al., 2007) and resilience (Connor & Davidson, 2003), respectively, 
both of which (or their shorter/longer versions) were used in many of the studies dis-
cussed above. The two constructs were combined because some suggest resilience to 
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be an inherent attribute of grit (Stoffel & Cain, 2018), and to reduce survey completion 
burden on the respondents by allowing them to complete one survey rather than two.

Although previous studies used self-reports to measure grit, resilience, and all our 
outcomes of interest, we decided to use parent and teacher reports for all measures in 
this study, as we believed that to be more suitable for our cohort of children with RD. 
As children with RD face difficulty with reading and writing, we felt that it could be too 
difficult for them (especially the younger participants; some aged 6 years) to complete 
self-reports of multiple surveys at regular intervals throughout the study. In contrast, 
the previous studies using self-reported measures had consisted of typically developing 
children and older age groups (e.g., adolescents and adults) who were more capable of 
understanding and accurately completing these scales. We also hoped that the parent 
and teacher reports would shed light on whether the grit and resilience a child displayed 
varied depending on the environment (home vs. school) and would also reduce social 
desirability bias that is often seen as a drawback of self-reports.

Therefore, the primary purpose of this cohort study was to investigate whether par-
ent and teacher reports of our newly developed grit and resilience scale were associated 
with anxiety, depression, academic performance, and quality of life, both at baseline 
and over time, in children with RD.

Methods

Protocol

The study was approved by the University of California San Francisco (UCSF) Com-
mittee on Human Research on 09/28/2016. Questionnaires measuring grit and resilience 
and other outcome factors (anxiety, depression, academic performance, and quality of 
life) were filled out by parents and teachers approximately every 3 months in an aca-
demic school year, up to ten times. Data was collected through an online secure research 
platform called eBit (evidence-based intervention and treatment) on the following dates: 
April 2017, June 2017, October 2017, January 2018, May 2018, November 2018, April 
2019, June 2019, October 2019, and February 2020.

Participants and consent

One hundred and sixty-three participants (aged between 6 and 16 years) were recruited 
by email from three specialized education schools for children with RD in the San Fran-
cisco Bay Area, CA. All participants were required to have RD to be enrolled in the 
schools and the study. The local schools were all recognized as schools that special-
ize in the education of children with dyslexia and other forms of RD. Recruitment for 
participants was ongoing throughout the study period, resulting in staggered entry over 
the 3 years. This led to differential follow-up times for the participants, with the earli-
est participants having up to ten timepoints of measurement (Supplementary Table 1). 
Informed consent was obtained from parents before any research activities were started.
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Measures

Grit and resilience

The primary predictor for this study was measured by the Grit and Resilience Scale, which 
measures how well a child adapts to challenging or difficult situations. It was adapted from 
the 10-item Connor-Davidson Resilience Scale (CD-RISC) (Campbell-Sills & Stein, 2007) 
and the 12-item Grit Scale (Duckworth et  al., 2007). The Grit and Resilience Scale has 
both parent and teacher versions.

The UCSF research team met with the teachers and leadership at the schools to review 
the individual grit and resilience scales. However, none of the available scales seemed to 
completely capture what teachers found most relevant for dyslexia and other forms of RD. 
In addition, they surmised that using more than one scale would be too long for the teach-
ers and parents to complete multiple times over the study period. Therefore, the UCSF 
team took the items deemed most relevant from both scales and created the modified Grit 
and Resilience Scale to increase survey completion rate. In many cases, they also changed 
the wording to better adapt to the RD population.

Five items in the new Grit & Resilience Scale were adapted from the 12-item Grit Scale. 
In all cases, the new items were thematically similar to the ones that they were inspired 
from, rather than identical copies. In addition, they were worded in a way to reflect the 
third-person rating (rather than self-report) and some items were reverse-worded to main-
tain scoring consistency (i.e., higher is better for all items). For instance, item #8 from 
the Grit Scale “I have difficulty maintaining my focus on projects that take more than a 
few months to complete” was changed to “Uses strategies and tools to regain or maintain 
focus,” or item #9 from Grit Scale “I finish whatever I begin” was adapted as “Takes action 
to complete challenging tasks.”

Seven items in the new Grit & Resilience Scale were adapted from the 10-item CD-
RISC. Among these, 4 items were worded almost identically, with the minor changes 
reflecting the change in rater. For instance, item #1 from CD-RISC 10 “I am able to adapt 
when changes occur” became “Adapts when changes occur.” The other 3 items were the-
matically similar and were therefore worded differently. For instance, item #9 from 10-item 
CD-RISC “I think of myself as a strong person…” was reflected in “Expresses positive 
self-perception” on the new scale.

The parent version of the scale contained 17 questions (answered on a 5-point Likert 
scale), with a possible final score range of 0–68. Among these, 5 questions were from the 
Grit Scale, 7 questions from CD-RISC (with 2 questions with overlapping themes that 
therefore were not duplicated), and 7 additional questions from the teachers. On the other 
hand, the teacher version contained 21 questions (5-point Likert scale), with a possible 
final score range of 0–84. Among these, 5 questions were from the Grit Scale, 7 ques-
tions from CD-RISC (with 2 questions with overlapping themes that therefore were not 
duplicated), and 11 additional questions. A higher score indicated better grit and resilience. 
Both versions of the scale are reported in the Appendixes 1 and 2.

The Grit & Resilience Scale was tested for its psychometric properties. It showed 
excellent internal consistency at baseline, with the parent-reported scale having 
a Cronbach’s alpha of 0.91 and the teacher-reported scale having an alpha of 0.94. 
It also showed good test–retest reliability, with the parent version having an intra-
class correlation (ICC) of 0.72 (95% CI: 0.65 to 0.78) and the teacher version having 
an ICC of 0.75 (95% CI: 0.70 to 0.80). We tested for convergent validity using the 
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total difficulties score of the Strengths and Difficulties Questionnaire (SDQ), which 
has been used to measure resilience in a number of cohort studies (King et al., 2021; 
Young et  al., 2019) and to test for convergent validity in another study evaluating a 
novel resilience scale (Suzuki et al., 2015). Although SDQ itself does not operationally 
define resilience, the studies that used it to measure resilience defined the construct 
as follows: “positive adaptation or better-than-expected outcomes in the context of…
adversity” (King et  al., 2021), “[showing] positive outcomes despite the presence of 
adversity” (Young et  al., 2019) and “the process of positive adaptation to…difficul-
ties” (Suzuki et  al., 2015), all of which were very similar to our own definition of 
resilience in this study: “the ability to bounce back after adversity or failure.” The 
Grit & Resilience Scale achieved convergent validity with SDQ, with parent-reported 
measures having a correlation coefficient (r) of − 0.74 (p < 0.001) and teacher-reported 
measures having an r of − 0.73 (p < 0.001). SDQ was obtained for all participants at 
all timepoints. We tested for divergent validity using the Kiddie Sluggish Cognitive 
Tempo Rating Scale (K-SCT) (McBurnett et al., 2014), which measures symptoms of 
Sluggish Cognitive Tempo (SCT), including daydreaming, lethargy, drowsiness, lack 
of motivation, and mental confusion (Sevincok et al., 2020). To our knowledge, SCT 
has not been associated with grit and resilience in prior studies, and the operational 
definitions of the constructs indicate SCT to be completely unrelated to grit and resil-
ience as well, which is why we used K-SCT for measuring divergent validity. After 
correcting for attenuation due to measurement error, we found weak correlations with 
K-SCT (parent-reported: r =  − 0.41, p < 0.001; teacher-reported: r =  − 0.50, p < 0.001). 
However, the low magnitude of the correlation coefficients and the fact they are sig-
nificantly lower than the convergent validity correlations (parent-reported: z =  − 6.57, 
p < 0.0001; teacher-reported: z =  − 6.56, p < 0.0001) suggest that the Grit & Resilience 
Scale measures unique socioemotional traits that is different from SCT. K-SCT was 
introduced to the study in April 2019 and was measured for all existing participants 
from that point forth.

Factor analysis revealed that the Grit and Resilience Scale loaded as three factors 
for the parent-reported version and as four factors for the teacher-reported version, 
with the items taken from the Grit Scale loading as one group, the items taken from 
the CD-RISC loading as another group, and the additional items loading as the third 
group and fourth group (fourth for teacher-reported only). Considering that the Grit 
and Resilience Scale measures several related but somewhat distinct concepts (such 
as resistance of effort, consistency of interest, ability to bounce back after adversity, 
or self-advocacy), this was not surprising. Nevertheless, we opted to use total scores 
in all subsequent analyses due to the relatedness of these concepts (Stoffel & Cain, 
2018) and the excellent internal consistency (as indicated by the high Cronbach’s alpha 
scores) for both parent and teacher versions of the full scale. In order to confirm that 
the high Cronbach’s alpha scores were not a result of the larger number of items in 
the full scale but rather a true measure of reliability, we calculated the alpha for each 
individual factor as well (Tavakol & Dennick, 2011), and still found them to demon-
strate good to excellent internal consistency (Cronbach’s alpha: 0.81–0.90). In addi-
tion, many previously published and validated scales with multiple factors also derive 
and use total scale scores. For instance, the CD-RISC (Connor & Davidson, 2003) and 
the Pediatric Quality of Life Inventory 4.0 (Varni et  al., 2001) both yielded five fac-
tors, and the 12-item Grit Scale had two factors (Duckworth et al., 2007), but they all 
had good reliability and generated total scores.
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Anxiety

Anxiety was evaluated by the School Anxiety Scale—Teacher Report (SAS-TR) from 
April 2017 to June 2018. It is a 16-item validated scale measured by teachers on a 
4-point Likert scale that evaluates a student’s generalized and social anxiety over the 
past 3 months. Items include “This child worries about things” (generalized anxiety) 
and “This child seems very shy” (social anxiety), with the option to answer from “not 
at all,” “sometimes,” “often,” or “a great deal.” The final score for SAS-TR was calcu-
lated by taking the sum of each individual items’ score, with a possible score range of 
0–48. It has been reported to have high internal consistency and has shown evidence of 
convergent and divergent validity (Lyneham et al., 2008). SAS-TR had excellent inter-
nal consistency at baseline in this sample, with a Cronbach’s alpha of 0.90.

The 8-item Spence Children’s Anxiety Scale (SCAS) was used to measure anxiety 
from October 2018 to the endpoint of data collection for this study. The brief SCAS 
has both parent and teacher versions and was designed to assess symptoms of DSM-IV 
anxiety disorders in children. Examples of items include “Worries about things” and 
“Worries what people think of him/her,” with possible answer choices being “never,” 
“sometimes,” “often,” and “always.” It has a final score range of 0–24, which is calcu-
lated by taking the sum of the individual items’ scores. The measure is known to have 
good internal consistency, agreement among reporters, and convergent and divergent 
validity (Reardon et  al., 2018). In this sample, the 8-item SCAS had good and fair 
internal consistency at baseline for the parent- and teacher-reported versions respec-
tively (Cronbach’s alpha: 0.81 and 0.72). The additional measure of parent ratings of 
anxiety that SCAS provided, when compared to SAS-TR, was one of the primary rea-
sons for the switch in anxiety scales, as that would allow us to gage the child’s anxiety 
in their home environment. In addition, the 8-item SCAS was a much shorter question-
naire compared to SAS-TR, which we hoped would result in better completion rates. 
For both scales, higher scores indicated higher anxiety.

Depression

Depression was evaluated by the Short Mood and Feelings Questionnaire (SMFQ), 
which was evaluated by parents. This is a validated scale that assesses how a child 
has been feeling lately and is a screening tool for depression in children and young 
people aged 6 to 19. The scale was introduced from November 2018 onwards. It is 
a 13-item questionnaire, with items such as “S/he felt s/he was no good anymore” 
and “S/he hated him/herself,” that are answered on a 3-point Likert scale: “not true,” 
“sometimes,” or “true.” The final score range is 0–26 (calculated by taking the sum 
of the score for each individual item), with a higher score indicating increased levels 
of depression. The SMFQ has been shown to have good internal reliability (Angold 
et al., 1995) and content, convergent, and concurrent validity (Thabrew et al., 2018). 
The SMFQ had good internal consistency at baseline in this sample, with a Cronbach’s 
alpha of 0.85. As this measure was introduced as an outcome after the broader cohort 
study began, we do not have the baseline depression measures for the participants who 
enrolled before that timepoint, resulting in smaller sample sizes for this particular 
outcome.
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Academic performance

Academic performance was measured by teacher ratings of academic progress. The aca-
demic progress scale consisted of questions in a number of areas, including reading, writ-
ing, math, and other skills. The three schools used slightly different academic progress 
scales, because they were based on the existing forms that the teachers already used in those 
schools for evaluation. However, the content was very similar to one another. The following 
domains were covered by all schools: reading, writing, language skills, math and science, 
and executive functioning, whereas communication reasoning and social emotional learning 
were covered in two schools. Each item pertained to the student’s competence on a particu-
lar academic topic (e.g., reading comprehension, word recognition, algebraic thinking, or 
achieving goals), with the option to indicate the student’s level for that academic criterion 
on a Likert scale (e.g., low skill level, skill development, increasing independence, consist-
ent independence with some support, or consistent independence without support).

Each academic progress scale was scored in a similar manner, where the final score was 
the sum of each individual items’ score in the scale. This sum across multiple domains was 
done in order to get a holistic view of the child’s academic performance, since children 
with RD are known to face academic challenges in many domains and may face a decline 
in overall school performance (Koerte et al., 2016; Sanfilippo et al., 2020). School A’s aca-
demic progress scale had 29 questions, with a maximum possible final score of 116. All the 
questions were answered on a 5-point Likert scale. School B’s academic progress scale had 
30 questions, with a maximum possible final score of 119. Twenty-seven questions were 
answered on a 5-point Likert scale, 2 questions were answered on a 4-point Likert scale and 
one question was answered on a 6-point Likert scale. School C’s academic progress scale had 
21 questions, with a maximum possible final score of 63. All the questions were answered on 
a 4-point Likert scale. All academic progress scales showed excellent internal consistency at 
baseline, with Cronbach’s alpha of 0.94, 0.95, and 0.93 for Schools A, B, and C respectively.

Quality of life

Quality of life was measured by the validated Pediatric Quality of Life Inventory 4.0 (Ped-
sQL) (Varni et al., 2001). It was reported by the parents. PedsQL evaluates the child’s health-
related quality of life. It has five distinct versions designed for different age groups (2–4 years, 
5–7 years, 8–12 years, 13–18 years, and 19 years and older). Each version has the same con-
tent but has slightly different wording in certain items to best suit the age range of the child. 
We used the first four versions of PedsQL in this study to suit the age range of our participants. 
It is a 23-item questionnaire comprised of four domains: physical functioning (8 items), emo-
tional functioning (5 items), social functioning (5 items), and school functioning (5 items). 
Each question starts off with “In the past one month, how much of a problem has the child 
had with…”, with examples of items being “doing chores around the house,” “trouble sleep-
ing,” “getting along with other children,” and “keeping up with schoolwork.” These are then 
answered on a 5-point Likert scale, with the options: “never,” “almost never,” “sometimes,” 
“often,” or “almost always.” The total scale score is calculated by taking the sum of each indi-
vidual item’s score. PedsQL has a total scale score range of 0–100, with higher scores indicat-
ing better QOL. Studies have shown PedsQL to have acceptable psychometric properties, with 
good reliability and validity (Bastiaansen et al., 2004; Petersen et al., 2009; Varni et al., 2001). 
PedsQL had excellent internal consistency at baseline (Cronbach’s alpha: 0.91) in this sample.
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Statistical analysis

Since anxiety and academic performance were assessed using multiple scales at different 
time points and between the different schools over the course of the study, in order to com-
bine the different measures and better interpret the results, we standardized all the survey 
total scores to obtain their z scores. In order to do this, we first calculated the mean and 
standard deviation (by combining all the longitudinal data) for each measure (i.e., Grit and 
Resilience—Parent, Grit and Resilience—Teacher, SAS-TR, SCAS—Teacher, SMFQ, aca-
demic progress scores for Schools A, B, and C, and PedsQL), including only those who had 
completed the relevant questionnaires. Then, for each datapoint for each measure, we calcu-
lated the z score by subtracting the mean from the raw score and dividing it by the standard 
deviation. As such, for each observation per participant, a normalized score for every meas-
ure was obtained at every timepoint. These z scores were thereafter used in all subsequent 
analyses.

Baseline characteristics were summarized using descriptive statistics. Pearson cor-
relations were used to assess correlations among predictor and outcome variables at 
baseline. Prior to conducting the formal analysis for hypothesis testing, we first did an 
exploratory analysis to look at the change in the mean grit and resilience scores over 
time among all participants in order to determine whether these specialized schools were 
having an impact on their overall grit and resilience. Repeated measures analysis using 
mixed-effects models was used to determine whether there were significant changes in 
the mean grit and resilience across the timepoints, with “subject ID” and “school” being 
defined as random effects. In order to determine whether the number of available time-
points played a role in this trend, sensitivity analyses were done to look at the change in 
the mean grit and resilience scores over time in the following subgroups: (I) those with 
at least 4 timepoints of measurements, and (II) those with measurements at 3 timepoints 
or less.

We tested two key questions in this study. First, we investigated the association between 
grit and resilience (predictor variable) and all the outcomes (anxiety, depression, academic 
performance, and quality of life) cross-sectionally at baseline, with parent-reported and 
teacher-reported grit and resilience being analyzed separately. This was done using linear 
regression models, with each model being subsequently adjusted for the age and sex of the 
child. Therefore, a total of 8 univariate (unadjusted) regression models and 8 multivari-
ate (adjusted) regression models were run. In order to determine if the nesting of students 
within the different school sites contributed to significant variability at baseline, we tested 
for its random effects by conducting the Bruesch-Pagan Lagrange multiplier test for all our 
models, which showed evidence for no significant difference across schools. As such, sim-
ple linear regression models were used for the cross-sectional analyses.

Second, we examined the association between the change in grit and resilience and the 
change in outcomes (anxiety, depression, academic performance, and quality of life) within 
an individual over time. Repeated measures analysis using linear mixed-effects models 
were used to assess this relationship. We used mixed-effects models to study longitudinal 
associations, instead of predicting change in outcomes with baseline grit and resilience, 
to use the full power of the dataset and take all available observations into account. Gen-
erating change scores for the alternate analysis (e.g., change in one year) involved losing 
a large number of observations (70% loss), which markedly decreased the power of the 
analysis. As such, we felt that this was not the most rigorous way to examine the true asso-
ciations in the dataset.
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We defined “subject ID” as the major source of random effects, while time was coded 
as an ordinal variable (as each timepoint of measurement, and therefore had a range of 1 to 
10). We accounted for the nesting of students within the school sites by entering “school” 
as a random effect in the mixed-effects model. We subsequently controlled for the age and 
sex of the child in all models. Parent-reported and teacher-reported grit and resilience were 
analyzed separately. While the parent-rater for a given participant was constant throughout 
the study, participants who were enrolled in the study for longer periods of time had more 
than one teacher-rater, as they had a new teacher for each academic year. The number of 
teacher-raters ranged between one and four, depending on when the participant enrolled. In 
order to account for this change, we adjusted for the number of teacher-raters that a child 
had over the course of the study. A total of 8 unadjusted linear mixed-effects models and 
8 adjusted linear mixed-effects models were run. We focused specifically on the within-
subject association; to make sure that the measured change in variables was due to within-
individual change rather than between-individual change, we decomposed the predictor 
variable (grit and resilience) to two components: the mean and deviation. We then entered 
both pieces into the model as predictors, where the mean form represented between-cluster 
association between grit and resilience and the outcome of interest and the deviation form 
represented the within-cluster association. All results of the mixed-effects models report 
the deviation form of grit and resilience to reflect the within-subject change. Mixed-effects 
models also have the advantage of controlling for differences in the number of timepoints of 
data available between the participants (due to staggered entry into the study). Since the pre-
dictor in all models was time-varying, we did not include any time variable into the models 
as the coefficients for the models can directly be interpreted as the change in outcome asso-
ciated with the change in the predictor (Vittinghoff et al., 2012). There was no minimum 
number of available timepoints required for a participant to be included in this analysis.

The equations for the adjusted mixed-effect models are given below. The first one cor-
responds to all models with parent-reported grit and resilience as the primary predictor, 
whereas the second equation corresponds to models with teacher-reported grit and resil-
ience as the primary predictor. In both cases, a full form of the equation and a shorter form 
are provided, where the parameters in the short form correspond to those in the full form in 
sequential order.

(1)

YOutcome = �0 + �G&R−Parent (Mean Form) × XG&R−Parent (Mean Form)

+ �G&R−Parent (Deviation Form) × XG&R−Parent (Deviation Form)

+�Age × XAge + �Sex × XSex + �School × ZSchool + �Student × ZStudent + �

which can alternatively be written in as ∶

YOutcome = �0 + �1 + �2 + �3 + �4 + �1 + �2 + �

YOutcome = �0 + �G&R−Teacher (Mean Form) × XG&R−Teacher (Mean Form)

+ �G&R−Teacher (Deviation Form) × XG&R−Teacher (Deviation Form)

+ �Age × XAge + �Sex × XSex + �Number of Raters × XNumber of Raters + �School × ZSchool + �Student × ZStudent + �

which can alternatively be written in as ∶

YOutcome = �0 + �5 + �6 + �3 + �4 + �7 + �1 + �2 + �

Models were assessed for linearity, normality, constant variance, and influential points. 
For models that showed apparent evidence of skewness (departure from normality), we 
used the nonparametric bootstrapping method of bias-corrected percentile confidence inter-
vals (with 1000 bootstrap samples) to calculate the regression coefficients and confidence 

(2)
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intervals. Sensitivity analysis was conducted on models that indicated possible influential 
points by removing these data points. In all cases, there were no qualitative differences 
after excluding them. Therefore, the original data was kept. P-values of less than 0.04 were 
considered statistically significant, after correcting for multiple comparisons using the 
Benjamini–Hochberg procedure, with a false discovery rate of 0.1 (McDonald, 2014). All 
analyses were performed using STATA and SAS.

Results

Baseline characteristics

Of the 163 participants in the cohort, males comprised 62% of the population (Table 1). 
The mean age (and SD) was 11 ± 3 years, with participants ranging between 6 and 16 years 
of age (Table 1). The number of participants that came from each school is also reported 
(Table 1). The mean ± SD and range of grit and resilience (parent and teacher) score, SAS-
TR score, 8-item SCAS (parent and teacher) score, SMFQ score, academic performance 
scores, and PedsQL scores are shown in Table 2. The correlations matrix showed low to 
moderate correlations between the various predictors and outcome variables at baseline 
(Table 3).

Change in average grit and resilience over time

The average normalized grit and resilience scores among all participants steadily 
increased over time, regardless of whether it was evaluated by parents or by teachers 
(Fig. 1). The results from the mixed-effects model showed that mean grit and resilience 
significantly increased with time, both when measured by parents (p < 0.001) or by 
teachers (p < 0.001).

In our sensitivity analysis, we found that while the subgroup of participants who had 
at least four timepoints of data available (i.e., those who joined the study earlier) showed 
an increase in the mean grit and resilience over time (p < 0.001 for both parent- and 
teacher-reported), the subgroup of participants who had measurements at three points 
or less (i.e., those who joined the study more recently) did not show any such change 
(p = 0.5 for parent-reported and p = 0.2 for teacher-reported). These results indicate that 
the general increase in grit and resilience depends on how long one has been in the study, 
and that there is a certain time threshold to cross (approximately 1 year) before we see 
any significant increases in grit and resilience. Nevertheless, in general, there were statis-
tically significant improvements in mean grit and resilience (as rated by both parents and 
teachers) over time.

Baseline associations between grit and resilience and outcomes

Overall, there were statistically significant associations between grit and resilience and all 
the outcomes of interest at baseline (Table 4). In general, at baseline, those with higher grit 
and resilience scores were more likely to have better mental health (i.e., reduced anxiety 
and depression), higher levels of academic performance, and better quality of life (Fig. 2).
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In unadjusted analyses, grit and resilience was significantly associated with anxi-
ety, regardless of whether grit and resilience was measured by parents (p = 0.002) or by 
teachers (p < 0.001). These associations remained statistically significant even after con-
trolling for age and sex (parent-reported: p = 0.001; teacher-reported: p < 0.001). Simi-
larly, grit and resilience was significantly associated with depression in unadjusted anal-
yses (parents-reported: p < 0.001; teacher-reported: p < 0.001). After adjusting for age 
and sex, these associations remained statistically significant (parent-reported: p < 0.001; 
teacher-reported: p < 0.001).

In unadjusted analyses, teacher-reported grit and resilience was significantly asso-
ciated with academic performance (p < 0.001), but parent-reported grit and resilience 
was not (p = 0.04). After adjusting for age and sex, teacher-reported grit and resilience 
remained significantly associated with academic performance (p < 0.001). Similarly, grit 
and resilience was significantly associated with quality of life in unadjusted analyses 
(parents-reported: p < 0.001; teacher-reported: p = 0.009). These associations remained 
statistically significant even after controlling for age and sex, (parent-reported: 
p < 0.001; teacher-reported p = 0.01).

Table 2   Summary statistics of predictor and outcome measures at baseline

Measure N Mean SD Minimum Maximum

Grit & resilience
   Grit & resilience—parent 139 40.9 10 12 62
   Grit & resilience—teacher 152 50.6 15 10 79

Anxiety
   School Anxiety Scale—teacher report 52 10.2 8 0 34
   8-item Spence Children’s Anxiety Scale—parent 99 6.2 3.5 0 18
   8-item Spence Children’s Anxiety Scale—teacher 96 3.6 2.6 0 18

Depression
   Short Mood and Feelings Questionnaire (SMFQ) 101 3.4 3.8 0 19

Academic performance
   School A 97 71.9 20.4 27 125
   School B 29 58.3 24.2 2 110
   School C 25 34.2 10.7 14 54

Quality of life
   Pediatric quality of life 141 65.2 15.6 25 91

Table 3   Pearson correlation matrix for continuous variables at baseline

* p < 0.05; **p < 0.01; ***p < 0.001

Baseline variable 1 2 3 4 5 6

1. Grit—parent -
2. Grit—teacher 0.51*** -
3. Anxiety  − 0.27**  − 0.49***  − 
4. Depression  − 0.38***  − 0.37*** 0.29**  − 
5. Academic performance 0.18* 0.52***  − 0.37***  − 0.21* -
6. Quality of life 0.32*** 0.23**  − 0.19*  − 0.61*** 0.18* -
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Longitudinal associations between grit and resilience and outcomes

Overall, there was evidence of statistically significant associations between change in 
grit and resilience and change in all the outcomes of interest over time; however, the 
observed associations depended on how grit and resilience was measured (whether by 
parents or by teachers) for each outcome (Table 5). Nevertheless, we found that within 
an individual, improvements in grit and resilience were associated with improvements 
in mental health (i.e., reduction in anxiety and depression), in academic performance, 
and in quality of life over time.

Change in teacher-reported grit and resilience was significantly associated with 
change in anxiety over time within an individual in both unadjusted analyses (regres-
sion coefficient or β =  − 0.4, p < 0.001), and after adjusting for age, sex, and number of 

Fig. 1   Mean normalized grit and resilience scores (with error bars), when measured by parents (a) and by 
teachers (b), among all participants at each timepoint, showing the overall change in mean grit and resil-
ience over time
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teacher-raters (β =  − 0.4, p < 0.001). This means that within a subject, every SD increase 
in their grit and resilience was associated with a 0.4 SD decrease in their anxiety score 
over time. However, this association was not seen for parent-reported grit and resilience. 
Similarly, change in parent-reported grit and resilience was significantly associated 
with change in depression over time within an individual in both unadjusted analyses 
(β =  − 0.3, p < 0.001), and after adjusting for age and sex (β =  − 0.3, p < 0.001). How-
ever, this association was not seen for teacher-reported grit and resilience.

Change in teacher-reported grit and resilience was significantly associated with 
change in academic performance over time within an individual in both unadjusted anal-
yses (β = 0.5, p < 0.001), and after adjusting for age, sex, and number of teacher-raters 
(β = 0.5, p < 0.001). However, this association was not seen for parent-reported grit and 
resilience. Similarly, parent-reported change in grit and resilience was significantly asso-
ciated with change in quality of life over time within an individual, in both unadjusted 
analyses (β = 0.6, p < 0.001), and after adjusting for age and sex (β = 0.6, p < 0.001). 
However, this association was not seen for teacher-reported grit and resilience.

Table 4   Crude and adjusted associations between grit and resilience and all outcomes: anxiety, depression, 
academic performance, and quality of life at baseline

Note. LL lower limit; UL upper limit; *p < 0.04

Measure N β SE 95% CI R2 p

LL UL

Anxiety
   Grit & resilience—parent Unadjusted 127  − 0.3 0.09  − 0.5  − 0.1 0.07 0.002*

 + age, sex 127  − 0.3 0.09  − 0.5  − 0.1 0.09 0.001*
   Grit & resilience—

teacher
Unadjusted 147  − 0.5 0.08  − 0.7  − 0.4 0.24  < 0.001*

 + age, sex 145  − 0.5 0.08  − 0.7  − 0.4 0.26  < 0.001*
Depression
   Grit & resilience—parent Unadjusted 90  − 0.4 0.11  − 0.7  − 0.2 0.14  < 0.001*

 + age, sex 90  − 0.5 0.11  − 0.7  − 0.2 0.20  < 0.001*
   Grit & resilience—

teacher
Unadjusted 92  − 0.4 0.10  − 0.6  − 0.2 0.13  < 0.001*

 + age, sex 92  − 0.4 0.10  − 0.6  − 0.2 0.14  < 0.001*
Academic performance
   Grit & resilience—parent Unadjusted 128 0.2 0.10 0.01 0.4 0.03 0.04

 + age, sex 128 0.2 0.10  − 0.02 0.4 0.07 0.09
   Grit & resilience—

teacher
Unadjusted 151 0.5 0.07 0.4 0.7 0.27  < 0.001*

 + age, sex 149 0.5 0.07 0.4 0.7 0.32  < 0.001*
Quality of life
   Grit & resilience—parent Unadjusted 132 0.4 0.09 0.2 0.5 0.11  < 0.001*

 + age, sex 132 0.4 0.10 0.2 0.6 0.12  < 0.001*
   Grit & resilience—

teacher
Unadjusted 132 0.2 0.09 0.06 0.4 0.05 0.009*

 + age, sex 131 0.2 0.09 0.05 0.4 0.05 0.01*
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Fig. 2   Univariate relationships between baseline grit and resilience and baseline mental health outcomes, 
academic performance, and quality of life. In each figure, as baseline normalized grit and resilience scores 
increase, the normalized outcome scores at baseline improve (i.e., lower anxiety, lower depression, higher 
academic performance, and higher quality of life)
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Discussion

Grit and resilience are essential components to one’s success, with grit being related to 
persistence of effort and resilience being related to response to difficulties. Given their 
importance to attaining success, it seemed worthwhile to examine whether they were also 
predictive in children and adolescents with specific challenges, namely those with reading 
disorder (RD). In this 3-year longitudinal cohort study, we used a combined measure of 
grit and resilience and assessed its relationship with anxiety, depression, academic per-
formance, and quality of life in children with RD, with the primary goal of determining if 
grit and resilience was associated with these other outcomes. In particular, we examined 
whether baseline grit and resilience could predict baseline outcomes and whether change in 
grit and resilience could predict change in outcomes over time.

Our primary results showed grit and resilience to be significantly associated with anxi-
ety, depression, academic performance, and quality of life in children with RD, both cross-
sectionally and longitudinally, even after adjusting for age and sex. If the direction of this 
association is accurate (i.e., grit and resilience leading to these outcomes), then these 
findings may suggest that interventions to improve grit and resilience are likely to lead 
to many positive benefits. Notably, we were able to demonstrate that on average grit and 
resilience improved over time, suggesting that the specialized education environment in 
these dyslexia schools is fostering a positive change. This finding is of particular interest 
because grit and resilience have been argued to have trait-like characteristics (Usher et al., 
2018), with mixed results regarding their response to educational interventions that aim 
to improve them (Stoffel & Cain, 2018). Our results suggest that grit and resilience may 
be amenable to improvement (at least in the RD population) as a result of the efforts of 
these specialized schools after a certain threshold. However, it should be noted that while 
the magnitude of change was large (effect size > 0.8) and suggested clinical significance 
(Kraemer et al., 2003), since this is a novel scale, further research is required to determine 
whether this magnitude of difference is practically meaningful.

We believe that our results provide compelling new evidence that improved grit and 
resilience is positively associated with improved mental health, academic performance, 
and quality of life in young population with RD. Not only were the associations between 
grit and resilience and the outcomes of interest statistically significant, the magnitude of 
their effect sizes is also of high importance. The absolute value for the effect sizes ranged 
between 0.3 and 0.6 in the longitudinal analysis (0.4 for anxiety, 0.3 for depression, 0.5 for 
academic performance, and 0.6 for quality of life), which indicates a moderate effect of grit 
and resilience on all the outcomes.

While longitudinal analysis showed improvements in grit and resilience to be associated 
with improvements in outcomes within an individual, it should be noted that the observed 
associations depended on the evaluator of grit and resilience, that is whether it was meas-
ured by parents or by teachers. Notably, increased grit and resilience was significantly asso-
ciated with decreased depression and increased quality of life when grit and resilience was 
measured by parents (but not by teachers). Conversely, increased grit and resilience was sig-
nificantly associated with decreased anxiety and increased academic performance when grit 
and resilience was measured by teachers (but not by parents). Interestingly enough, depres-
sion and quality of life were evaluated by parents, whereas anxiety and academic perfor-
mance were evaluated by teachers, respectively. This indicates that these significant asso-
ciations only appeared when both the predictor and outcome were being measured by the 
same evaluator. While the issue of measurement bias may come to mind, there is no reason 
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to believe that either the parents or the teachers would have systematic bias (e.g., reporting 
a lower anxiety/depression score when they observe a greater level of grit and resilience).

Rather, these results suggest the possibility that grit and resilience may have different qual-
ities depending on the context and environment, i.e., grit and resilience in the home environ-
ment (which is measured by parents) may be inherently different from grit and resilience in 
the classroom environment (which is measured by the teachers). This could explain why grit 
and resilience in the home environment was only associated with other outcomes observed 
and evaluated in the same environment by the same evaluators (depression and quality of 
life) but was not associated with outcomes seen in the classroom environment (anxiety and 
academic performance). Similarly, this may explain why grit and resilience in the classroom 
environment was only associated with other outcomes measured in the classroom environ-
ment (anxiety and academic performance) but was not associated with outcomes seen in the 
classroom environment (depression and quality of life). Further research is required to deline-
ate how grit and resilience may be manifested in different environments and contexts and 
whether those variances are significant enough to classify them as different constructs.

There has been much research on how grit and/or resilience is related to mental health, 
academic achievement, and quality of life in other populations that do not have RD, which 
indicate the positive impact of both grit and resilience on all these outcomes in the gen-
eral population. However, to our knowledge, grit and resilience had not previously been 
examined in the RD population, especially in the context of these outcomes. Our findings 
are consistent with previous studies by showing higher levels of grit and resilience to be 
associated with reductions in anxiety and depression and improvements in quality of life. 
In the case of academic performance, our results are consistent with studies that show a 
moderate positive association between grit and academic performance. One reason why we 
may have seen a stronger relationship, in contrast to studies that showed weak associations 
or indeed did not find any such associations as all, may be because of the nature of the per-
formance domain, which has been proposed to play a moderating role in the relationship. 
In essence, high levels of grit may have the most impact on academic performance, if the 
task is difficult and well-defined, whereas grit may not be as useful for easy or novel and 
ill-defined tasks (Credé et al., 2017). Perhaps because the RD population faces additional 
academic challenges, they benefit more from grit’s impact on academic performance. An 
alternative reason why we found a stronger association may be that our combined measure 
of grit and resilience may have focused more on perseverance of effort, which as previously 
mentioned has been shown to be a more powerful predictor of academic performance com-
pared to consistency of interest.

Furthermore, the findings from this study also build upon prior knowledge by showing 
evidence for all these associations in a new population, thereby demonstrating the impor-
tance of grit and resilience in the RD population. Additionally, this result is interesting con-
sidering that many studies have shown the importance of a related construct, task-focused 
behavior, on literacy and reading achievement. Indeed, increased task-focused behavior has 
been shown to be a significant predictor of later reading fluency, letter knowledge, and 
phonological sensitivity in one study (Stephenson et al., 2008), and of later reading com-
prehension and spelling skills in another (Hirvonen et  al., 2009). Task-focused behavior 
has also been shown to be a protective factor against developing RD among at-risk children 
(Eklund et al., 2013). In future studies, it would be interesting to see if grit and resilience 
play a similar protective role.

The longitudinal nature of this study is also of significance, as the majority of prior 
studies used cross-sectional designs and investigated outcomes at one particular point in 
time rather than examining the long-term effects of grit and resilience. Indeed, a systematic 

20 B. Hossain et al.



1 3

review about the role of grit in education commented that “no study explored whether goals 
were meaningful to participants instead of perceived as merely an endpoint in the educa-
tional process” (Christopoulou et al., 2018). Showing the positive association of improved 
grit and resilience with improvements in mental health and quality of life (as well as aca-
demic performance) in these participants contributes to close this gap in knowledge.

While there may be a concern for regression to the mean due to the current sample of 
children with RD being from specialized schools, comparisons of the mean anxiety (SAS-TR 
and 8-item SCAS) and depression (SMFQ) measures at both baseline and final timepoints in 
the current sample found them to be very similar to a normative typically developing popu-
lation. In the case of SAS-TR, the baseline and final timepoint mean ± SD were 10.2 ± 8 
and 10.5 ± 7, respectively, which is comparable to that in the typically developing popula-
tion, 10.8 ± 8.4 (Lyneham et al., 2008). Similarly, parent-reported 8-item SCAS (baseline: 
6.2 ± 3.5; final: 5.5 ± 3.4) in this sample was comparable to the typically developing popula-
tion, 5.7 ± 3.7, and teacher-reported 8-item SCAS (baseline: 3.4 ± 3.8; final: 3.6 ± 3.9) in this 
sample was also comparable to the normative population, 3.4 ± 2.9 (Reardon et al., 2018). 
Depression scores (SMFQ) in this sample (baseline: 3.4 ± 3.8; final: 3.6 ± 3.9) were slightly 
higher than that in the typically developing population (3.2 ± 3.7) but arguably comparable 
nonetheless (Lerthattasilp et al., 2020). However, the average level of quality of life (Ped-
sQL) at baseline (65.2 ± 15.6) and end of the study (72 ± 13.8) were both lower than that in 
the normative population (80.2 ± 15.9) (Varni et al., 2001), which raises concern of whether 
change over time was due to regression to the mean for quality of life specifically. In addi-
tion, since we do not have such comparable measures in the typically developing population 
for the measures with newly created scales (grit and resilience and academic performance), 
we cannot comment on how regression to the mean may have affected them.

This study has several limitations that should be noted. Firstly, although grit and resil-
ience are strongly related constructs, so far, they have been studied as individual and sepa-
rate concepts. As such, the combination of the two constructs together and its subsequent 
measurement by the Grit and Resilience Scale makes our variable unique and may hinder 
comparisons with other studies, especially considering that it did not factor as one con-
struct. Nevertheless, grit and resilience are highly similar constructs and many items in 
the questionnaire were adapted from validated scales for the two separate measures (Con-
nor & Davidson, 2003; Duckworth & Quinn, 2009), after consultation with teachers who 
specifically picked items that they believed to be relevant to children with RD. We believe 
that this helped improve their response and investment in the study. Another limitation 
is that two different anxiety measures (SAS-TR and 8-item SCAS) were used during the 
study, requiring the scores to be normalized to their z scores in order to allow compari-
son between the two. However, both scales had similar content and are both well-validated 
measures of the same clinical construct. Similarly, an additional limitation was the use of 
slightly different academic progress scales between the three schools, which may have had 
some impact on the summary z scores. Another limitation is that our current dataset does 
not allow for determination of directionality of the associations. Therefore, while this study 
focused on grit and resilience as the predictor, it is possible that the directionality of the 
relationship is reversed (whereby changes in the outcomes led to changes in grit and resil-
ience), or that it goes in both directions. Finally, because this is an observational study, the 
associations observed between grit and resilience and all outcomes of interest may be sus-
ceptible to unmeasured confounding, thus limiting our ability to assess causality. Variables, 
such as classroom environment, self-esteem, interpersonal relationships, and severity of 
RD, may be linked to grit and resilience and all outcomes. However, considering that there 
is no consensus on whether these are confounders to begin with, or whether they could be 
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mediators instead, we thought it prudent to not control for them. Nonetheless, we adjusted 
for age and sex using multivariate models.

The results from this study provide strong evidence that grit and resilience is signifi-
cantly related to mental health, academic success, and quality of life in children with RD. 
The fact that these associations were seen both in cross-sectional analyses (at baseline) 
and in longitudinal analyses further strengthens this evidence. In addition, the increase in 
grit and resilience over time in all three schools demonstrates that a specialized school set-
ting may be effective for improving grit and resilience, which may have set the stage for 
further improvements in other outcomes, such as mental health, academic performance, 
and quality of life. In future studies, intervention programs specifically targeted to increase 
grit and resilience may prove to be beneficial to the RD population. In order to do so, we 
could investigate the specific interventions used in these specialized schools and identify 
which ones were most predictive of changes in grit and resilience over time. This knowl-
edge would then allow for an evidence-based program designed to specifically enhance grit 
and resilience. This program could then be further examined to see if implementation in a 
new school environment would lead to improvements in the secondary outcomes of mental 
health, academic performance, and quality of life.

Appendix 1. Grit and Resilience Scale—parent

Please indicate how often [Child] does the following and answer with the options:

•	 Almost never
•	 Occasionally
•	 Sometimes
•	 Often
•	 Always almost

	 1.	  Articulates strengths and challenges.
	 2.	  Articulates to others how he/she/they learns best.
	 3.	 Transitions appropriately between tasks1.
	 4.	  Takes action to complete challenging tasks1, 2

	 5.	  Initiates and completes tasks1.
	 6.	  Uses strategies and tools to regain or maintain focus1.
	 7.	  Utilizes strategies to cope with challenging situations2.
	 8.	  Expresses positive self-perception1, 2

	 9.	  Accepts others’ strengths, skills, and opinions.
	10.	  Maintains positive, healthy peer relationships.
	11.	  Adapts when changes occur2.
	12.	  Bounces back after illness, injury, or other hardship2.
	13.	  Stays focused and thinks clearly under pressure2.
	14.	  Becomes easily discouraged by failure22.
	15.	  Advocates for personal needs.
	16.	  Is willing to receive constructive feedback.
	17.	  Accepts responsibility for he/she/they did.
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1Adapted from and/or thematically similar to the 12-item Grit Scale.
2Adapted from and/or thematically similar to the 10-item CD-RISC.

Appendix 2. Grit and Resilience Scale—teacher

Please indicate how often [Child] does the following and answer with the options:

•	 Almost never
•	 Occasionally
•	 Sometimes
•	 Often
•	 Always almost

	 1.	  Articulates strengths and challenges.
	 2.	  Articulates to others how he/she/they learn best.
	 3.	  Transitions appropriately between tasks1.
	 4.	  Takes action to complete challenging tasks1, 2

	 5.	  Initiates and completes tasks1.
	 6.	  Uses strategies and tools to regain or maintain focus1.
	 7.	  Participates appropriately during class discussions.
	 8.	  Utilizes strategies to cope with challenging situations2.
	 9.	  Expresses positive self-perception1, 2

	10.	  Contributes positively to classroom environment.
	11.	  Accepts others’ strengths, skills, and opinions.
	12.	  Works well in groups.
	13.	  Maintains positive, healthy peer relationships.
	14.	  Adapts when changes occur2.
	15.	  Bounces back after illness, injury, or other hardships2.
	16.	  Stays focused and thinks clearly under pressure2.
	17.	  Becomes easily discouraged by failure2.
	18.	  Advocates for educational needs.
	19.	  Advocates for personal needs.
	20.	  Is willing to receive constructive feedback.
	21.	  Accepts responsibility for he/she/they did.

1Adapted from and/or thematically similar to the 12-item Grit Scale.
2Adapted from and/or thematically similar to the 10-item CD-RISC.
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