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Abstract 

 

Psychological factors such as grit and self-efficacy have been heralded as powerful predictors of 

performance. Their joint contribution to the prediction of early adolescents’ school success has 

not been fully investigated, however. The purpose of this study was to examine U.S. elementary 

and middle school students’ (N = 2,430) grit (assessed as perseverance of effort) and self-

efficacy, and their predictive relationship with achievement and teacher-rated motivation and 

competence in reading and math across one school year. Scalar invariance was found for grit and 

self-efficacy measures across school level, gender, and SES. Older students and students from 

lower SES reported significantly lower grit and self-efficacy. Girls reported higher grit and 

reading self-efficacy. Grit was correlated positively with self-efficacy (.37 ≤ r ≤ .66), modestly 

with teacher ratings in reading and math (.14 ≤ r ≤ .25), and weakly or uncorrelated with 

achievement (.03 ≤ r ≤ .13). Self-efficacy was positively related to all outcomes (.21 ≤ r ≤ .36). 

SEM indicated that subject-specific self-efficacy was positively related, and grit weakly or 

unrelated, to reading and math achievement, controlling for grade level, gender, SES, and prior 

achievement. An examination of competing mediation models revealed that self-efficacy 

partially or fully mediated the relationship between grit and school outcomes. Conversely, little 

evidence supported grit as a mediator of self-efficacy’s relationship to outcomes. Time-lagged 

models across one school year confirmed these conclusions. Findings imply that, to improve 

student performance, teachers should target students’ self-efficacy rather than grit. 

 

Key words: grit, self-efficacy, adolescence, academic achievement, mediation 
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Educational Impact and Implications Statement 

 

An investigation of over 2,400 public elementary and middle school students revealed that 

perseverance in school (one central facet of “grit”) did not directly predict students’ reading and 

math achievement, but self-efficacy did. Although gritty and self-efficacious students were rated 

by their teachers as more motivated, only those with higher self-efficacy were rated as more 

competent. Popular school interventions that aim to increase students’ grit without also 

increasing students’ beliefs in their own academic capabilities will not likely ensure students’ 

success in core academic subjects. Students’ perseverance must be accompanied by students’ 

beliefs in their own academic capabilities. The development of such beliefs should therefore be 

responsibly nurtured by caregivers and school practitioners. 
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Perseverant Grit and Self-Efficacy: Are Both Essential for Children’s Academic Success? 

For the past three decades, mounting research evidence has shown that the recipe for 

children’s academic success calls not only for a solid foundation of skills and intellectual 

capacity but also for beliefs that one can bring about desired outcomes through one’s actions. 

Researchers have recently suggested that the passion and perseverance to reach one’s long-term 

goals—or grit—may be an important deciding factor in whether one acts in ways that bring 

about success (Duckworth, 2016; Duckworth, Peterson, Matthews, & Kelly, 2007; Eskreis-

Winkler, Shulman, Beal, & Duckworth, 2014). School systems and educational policymakers 

have taken great interest in this dispositional factor, incorporating it into curriculum, 

assessments, and benchmarks of student progress (Kirschgasler, 2018; Sparks, 2015; Zernike, 

2016). Self-efficacy, or the belief in one’s capability to perform a given task, is another 

psychosocial factor shown to predict success. A large body of research has shown self-efficacy 

to be a vital precursor to successful performance (e.g., Bandura, 1997; Schunk & DiBenedetto, 

2016; Usher, 2015).  

Few have investigated how grit, a trait-level personality construct, might be related to 

early adolescents’ success, particularly when self-efficacy, a domain-specific, state-based 

judgment of one’s capabilities, is simultaneously considered. Are both essential? Stajkovic, 

Bandura, Locke, Lee, and Sergent (2018) recently suggested that, “in undertakings strewn with 

daunting obstacles, such as academic performance, students need both the staying power of their 

dispositions and efficacy beliefs in their capabilities to succeed” (p. 238). In this study, we 

consider how these two hypothesized antecedents of success—namely, the perseverance facet of 

grit and self-efficacy—are related, how they are distinct, and whether they might independently 

or jointly predict elementary and middle school students’ performance and motivation in the core 

academic domains of reading and mathematics. We do so by heeding the call for comparative 

research approaches that “lump” psychological determinants of success together and “split” them 

by investigating their capacity to differentiate (Duckworth & Seligman, 2017). Here, we take the 

latter approach by examining “nuanced differences among these attributes, including boundary 

conditions for their relevance” to academic achievement (p. 3). We begin by situating 

perseverant grit and self-efficacy in their own conceptual homes and briefly describing findings 

related to these variables from empirical investigations conducted in school settings. We then 

consider how the two have been hypothesized to relate to each other and to student achievement.  

Grit: Perseverance to Pursue Long-Term Goals 
The growth of positive psychology since the end of the 20th century has been attributed 

in large part to the pioneering work of Martin Seligman and his colleagues (Seligman & 

Csikszentmihalyi, 2000). Their emphasis on optimism, well-being, and the promotion of 

psychological wellness and strengths has been well received and carried on by a new generation 

of psychologists devoted to advancing the science of understanding what is best about people 

(Peterson & Seligman, 2004). Perseverance—one particular character strength identified by 

Seligman—became popularized as grit in recent work by Angela Duckworth and her colleagues 

(Duckworth, 2016). Grit is theorized to represent an individual’s “trait-level perseverance and 

passion for long-term goals” and is said to differ from related personality traits such a 

conscientiousness because of its “emphasis on stamina” (Duckworth & Quinn, 2009, p. 166).  

A growing body of work has shown that grit is related to academic success. Duckworth et 

al. (2007) found that, among undergraduate cadets at West Point, grit was positively correlated 

with students’ SAT scores (r = .34) and GPA (r = .25) and predictive of college retention rate (β 

= .48). Among higher achievers like the finalists in the National Spelling Bee (N = 190), grit was 

predictive of final performance (r = .16), indicating that those who were grittier were more likely 
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to rank highly in the final spelling competition (Duckworth & Quinn, 2009). Duckworth and her 

colleagues used this initial evidence to suggest that individuals with higher grit complete 

challenging goals, even in the face of obstacles or setbacks, and are consequently more 

successful. Subsequent empirical support for this claim has been inconsistent, however, 

depending in part on how grit is operationalized. 

In a meta-analysis examining the surge of empirical research on grit over the past decade, 

Credé, Tynan, and Harms (2017) used data from 66,807 individuals to investigate the underlying 

structure of grit and its relationship to success and other variables. Credé et al. found that 

researchers have operationalized the construct in diverse ways. Some have separately examined 

the two components of grit initially hypothesized by Duckworth et al. (2007): Perseverance of 

Effort and Consistency of Interest. Others have combined the items into a single construct, Grit, 

following Duckworth et al.’s (2007) claim that “the two together were more predictive [of 

performance outcomes] than either alone” (p. 1091). When researchers have assessed grit as a 

unidimensional construct, they have found grit to be moderately correlated or uncorrelated to 

students’ performance (Credé et al., 2017). For example, in one of the few investigations of grit 

among middle school participants (i.e., 1,368 Boston-area eighth graders), the bivariate 

correlation between grit and student achievement in math and in English language arts was small 

and nonsignificant (West et al., 2016). The 8-item grit measure used in that study (i.e., Grit-S, 

Duckworth & Quinn, 2009) demonstrated weak internal consistency (α = .64), perhaps because 

its two subscales were combined. 

When researchers have analyzed grit as two distinct factors, grit’s relationship to 

achievement pertains to only one of them—perseverance of effort. The other factor, consistency 

of interest, does not explain a significant amount of the variance in students’ academic 

performance (see Credé et al., 2017, for a review; Muenks, Wigfield, Yang, & O’Neal, 2017) 

and may be challenging to measure in longitudinal, school-based studies (Schmidt, Fleckenstein, 

Retelsdorf, Eskreis-Winkler, & Möller, 2017). This led Credé et al. to encourage researchers 

intrigued by grit to shift their focus “to perseverance as the most promising avenue of future 

research” (p. 12).  

Before “grit” was so-named by Duckworth et al. (2007), they and their collaborators had 

already begun investigating how perseverance and other “character strength” variables are 

related to performance (e.g., Peterson & Park, 2009; Peterson & Seligman, 2004). Park, 

Tsukayama, Goodwin, Patrick, and Duckworth (2017) combined two character strengths—

perseverance (which they refer to as “grit”) and self-control, into a single factor called 

“Intrapersonal Character,” which they found to be unrelated to middle school students’ cognitive 

ability but significantly related to students’ GPA. Other investigators who have focused 

specifically on perseverance have also found it to be related to students’ school performance. For 

instance, perseverance was among the few significant predictors of urban U.S. middle school 

students’ academic achievement, even when covariates such as gender, race, grade level, and 

school conduct were controlled (Seider, Gilbert, Novick, & Gomez, 2013). The higher students’ 

tendency to persevere, the better they performed in school. Similar findings have been reported 

in Switzerland and Germany, where early adolescents with higher perseverance reported more 

positive school affect and demonstrated higher performance (Weber & Ruch, 2012; Weber, 

Wagner, & Ruch, 2016).  

Questions remain as to the nature of grit and its effects on the achievement of school-

aged populations, particularly among early adolescents. Much of the research to date has focused 

on university students or students who excel academically, such as those attending highly 

selective academies or magnet/charter schools (e.g., Duckworth & Quinn, 2009; Ivcevic & 
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Brackett, 2014; Muenks, Yang, & Wigfield, 2018). Less is known about how grit, as a unique 

construct, operates among younger learners in more traditional elementary and middle school 

settings. Duckworth et al. (2007) suggested that perceptions of grit and/or perseverance increase 

slightly as individuals age. Meta-analytic findings also show that grit increases slightly as 

learners get older (Credé et al., 2017). However, Ruch, Weber, Park and Peterson (2014) found 

that, among youth between age 10 and 17, older students reported lower perseverance than did 

younger students, suggesting that grit may decline as individuals age. Also unclear is whether 

and how grit scores differ among younger students from different demographic groups, such as 

girls or boys or students from different socioeconomic circumstances (mixed findings are 

reported for older students; Credé et al., 2017).  

Some scholars have shown that grit overlaps empirically with other personality constructs 

(e.g., conscientiousness) and that its utility when predicting performance is reduced or null when 

such variables are simultaneously assessed (Credé et al., 2017). For example, Muenks et al. 

(2017) found that grit failed to predict high school and college students’ school performance 

(i.e., GPA) when other variables such as effort regulation were included in the model. Grit has 

been assessed in relation to similar personality and trait variables, such as conscientiousness and 

self-control, and it has not typically been considered as an indicator of performance in 

conjunction with domain-specific motivation variables known to be related to academic 

outcomes (Credé et al., 2017). Duckworth et al. (2007) suggested that self-efficacy might be one 

such variable to investigate in conjunction with long-term perseverance. Before we consider this 

possibility more fully, we define self-efficacy and briefly review the research on self-efficacy’s 

role in predicting school success. 

Self-Efficacy and Social Cognitive Theory 

 In his social cognitive theory, Bandura (1986, 1997) described human functioning as the 

result of the complex interplay of personal, environmental, and behavioral determinants. From 

this perspective, school success is partly related to environmental conditions (e.g., teacher, social 

and economic resources, physical environment), behaviors (e.g., self-regulation, test 

performance, work habits), and personal factors (e.g., motives, beliefs, cognition, affect; Pajares, 

1996; Pajares & Usher, 2008). Unlike other theories that relegate full explanatory power to the 

controlling environment (e.g., behaviorism) or to unseen inner impulses (e.g., psychoanalysis), 

social cognitive theory emphasizes the role of personal agency in human development and 

performance (Schunk & Usher, 2012). The human capacity for self-reflective consciousness and 

self-regulation enables people to be creators of their own environments and not just products of 

them (Bandura, 2016). Accordingly, those who think of themselves as capable tend to persevere 

longer, put forth more effort to reach their goals, and monitor their progress in ways that ensure 

their own success (Bandura, 1997; Zimmerman, 2013). Those who doubt what they can do give 

up more easily in the face of difficulty and set less ambitious goals for themselves. For Bandura 

(2001), “efficacy beliefs are the foundation of human agency. Unless people believe they can 

produce desired results and forestall detrimental ones by their actions, they have little incentive 

to act or to persevere in the face of difficulties” (p. 10). 

 A host of research has demonstrated that self-efficacy is a powerful predictor of success 

in a variety of settings (see Bandura, 1997; Schunk & DiBenedetto, 2016). In academic settings, 

self-efficacy is positively related to academic performance outcomes and teachers’ judgments 

(see reviews: Honicke & Broadbent, 2016; Klassen & Usher, 2010; Richardson, Abraham, & 

Bond, 2012). When self-efficacy measures correspond to the outcomes to which they are being 

compared (e.g., when math self-efficacy is predicting math performance), self-efficacy’s 

predictive power is strengthened (Klassen & Usher, 2010). Self-efficacy guides behaviors both 
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directly and indirectly by its influence on effort and persistence (Bandura, 1997). For example, a 

student with high math self-efficacy will be more likely to persist in solving challenging 

problems (and therefore eventually earn an A) than will a student who is doubtful. Self-

efficacy’s relationship to performance might be partly mediated by self-regulation (e.g., 

deliberate goal setting, self-discipline; Honicke & Broadbent, 2016). For example, Komarraju 

and Nadler (2013) found that the relationship between college students’ academic self-efficacy 

and GPA depended in part on effort regulation. 

People hold distinct beliefs about their efficacy to accomplish a variety of tasks. 

Education researchers typically assess students’ efficacy beliefs within particular domains of 

functioning and at varying levels of specificity (e.g., task-specific: “How well can you write a 

persuasive essay?”; self-regulatory: How well can you get yourself to write?”). Judgments of 

one’s academic and self-regulatory capabilities are important determinants of academic success 

(Bandura, 1997; Schunk & Usher, 2011). Students’ beliefs in their domain-specific self-

regulatory capabilities have been found to be positively related to their academic self-efficacy, 

task goal orientation, and achievement (Usher & Pajares, 2008a). Students with lower self-

efficacy for self-regulation are more likely to procrastinate, which can lead to poorer academic 

performance (Klassen, Krawchuk, & Rajani, 2008). Beliefs pertaining to one’s academic 

(content) capabilities, and those pertaining to one’s ability to regulate one’s academic work, have 

been a core feature of self-efficacy measures used with children and adolescents in schools 

(Bandura, 2006; Usher & Pajares, 2006). 

Relationship Between Grit and Self-Efficacy 

Given their distinct theoretical underpinnings, we now ask: What might be the 

relationship between grit and self-efficacy with respect to academic outcomes? In terms of their 

predictive ability, both psychological (so-called “noncognitive”) factors have been shown to 

influence performance, even when traditional cognitive ability measures (e.g., IQ) are controlled 

(Farrington et al., 2012). Self-efficacy and grit are distinct in their level of specificity, however. 

The predictive utility of self-efficacy is specific to the situation at hand. Bandura (1997) has 

suggested that the context-sensitivity of efficacy beliefs is one reason why they consistently 

predict academic performance. On the other hand, researchers liked Duckworth et al. (2007) 

have argued that traits like grit “might be essential to success no matter what the domain” (p. 

1087).  

Researchers have begun to investigate grit and self-efficacy’s simultaneous, independent 

contribution to academic success. For example, Muenks, Yang, et al. (2018) found that 

perseverance of effort and academic self-efficacy emerged as significant predictors of end-of-

term grades among students attending a private high school. Their findings suggest that grit 

might serve as a trait-like characteristic and self-efficacy a state-like characteristic that jointly 

explain how students perform in multiple academic contexts. Still, Duckworth et al. (2007) 

specifically noted the need for researchers to investigate the relationship between grit and self-

efficacy in predicting achievement. We therefore considered two other possibilities. 

First, we consider grit as an antecedent to self-efficacy. Wolters and Hussain (2015) 

contended that “stable individual differences such as grit are . . . commonly viewed as precursors 

or potential influences on the attitudes [and] beliefs” students hold about regulating their own 

academic success (p. 297). They tested this hypothesis by regressing college students’ academic 

self-efficacy on the two facets of grit and found that perseverance of effort, but not consistency 

of interest, was associated with self-efficacy. Ruch et al. (2014) investigated these relationships 

with younger participants and found that Swiss and German adolescents’ perseverance 

(measured similarly to grit), among other positive character traits, was positively related to their 
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general self-efficacy (r = .49). They concluded that “the more [character] strength a 

child/adolescent has, the higher the self-efficacy beliefs” (p. 63). Their suggestions imply that 

grit, a form of character strength, leads to higher self-efficacy or is at least correlated with it 

(both studies involved correlational, cross-sectional designs). A large-scale cross-sectional 

investigation of school children in Peru showed that self-efficacy fully mediated the relationship 

between grit (assessed as perseverance of effort) and primary school students’ school satisfaction 

(Oriol, Miranda, Oyanedel, & Torres, 2017). Evidence from longitudinal approaches has shown 

that self-efficacy mediates the relationship between similar personality factors (e.g., 

conscientiousness) and adolescents’ academic performance (Caprara, Vecchione, Alessandri, 

Gerbino, & Barbaranelli, 2011).  

From another perspective, however, self-efficacy might not be viewed as a consequence 

of but rather as a prerequisite for grit (Schmidt et al., 2017). Indeed, Duckworth et al. (2007) 

questioned whether “the propensity to pursue long-term goals with perseverance and passion 

may be determined in part by beliefs about one’s capabilities” (p. 1100). Bandura (1997) has 

similarly argued that self-efficacy summons (or thwarts) effort:  

When faced with obstacles or failures, people who distrust their capabilities slacken their 

efforts or abort their attempts prematurely. Those who have strong belief in their 

capabilities intensify their efforts when they fail to achieve what they seek and persist 

until they succeed. Strong perseverance usually pays off in performance 

accomplishments. (p. 129) 

From this view, self-efficacy, informed by past successes, leads to more perseverant effort (i.e., 

and higher perceived grit), which in turn brings about successful performances that support one’s 

self-efficacy (and perhaps in turn one’s “grittiness”). For example, one cross-sectional studied 

showed that children’s beliefs in their self-regulatory capabilities (i.e., self-efficacy for self-

regulation) were positively related to children’s grit (Sturman & Zappala-Piemme, 2017), 

although the temporal and causal relationship between the two variables in predicting 

achievement was not examined.  

 

Purpose of the Study 

Researchers have noted the need for a joint investigation of trait-like personality 

variables, such as grit, and state-like motivation variables, such as self-efficacy (Stajkovic et al., 

2018). Some efforts to examine grit and commonly studied motivation variables has been 

undertaken, but an examination of the relative predictive power of grit and academic self-

efficacy on academic achievement has not yet been extensively explored among U.S. public 

school students, nor have researchers investigated the alternative ways in which grit and/or self-

efficacy are associated with younger learners’ school outcomes. The purpose of this study was 

therefore to examine elementary and middle school students’ grit, self-efficacy, and academic 

achievement and teacher-rated motivation and competence in the domains of reading and math.  

We first evaluated measurement models of students’ level of perseverance (i.e., grit) and 

domain-specific self-efficacy (reading and math). After examining evidence for measurement 

invariance, we then tested whether differences in grit and self-efficacy were evident as a function 

of student characteristics (i.e., grade, gender, or socioeconomic status). We next examined 

bivariate relationships among these variables and students’ standardized test scores and teacher-

rated motivation and competence in reading and math. We hypothesized that students who 

reported higher grit and higher self-efficacy would also perform better academically and would 

be rated more favorably by their teachers.  
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Our primary analyses examined whether grit and self-efficacy jointly predict teachers’ 

ratings and achievement outcomes. Three hypothesized models were tested (see Figure 1). First, 

we examined the independent prediction of each variable to school outcomes (Figure 1, Model 

1). This model also enabled us to examine the possible mediating/confounding effect of the other 

variable (i.e., self-efficacy or grit) on the relationship between the predictor of interest and the 

outcome variables. We then tested two competing mediation models (Models 2 and 3). The first 

mediation model, suggested by Wolters and Hussain (2015), examined whether the relationship 

between grit and achievement outcomes might vary as a function of students’ self-efficacy level. 

The second model, suggested by Bandura’s (1997) social cognitive theory, tested whether the 

relationship between self-efficacy and achievement outcomes might vary as a function of 

students’ perseverance to achieve their long-term goals (i.e., grit as mediator).  

Method 

Participants and Procedures 

Participants were students (N = 2,430) in Grades 4-8 at three elementary schools (serving 

Grades K-5) and four middle schools (serving Grades 6-8) in an urban school district in the 

Southeastern United States. School records identified participants as White (53.5%), African 

American (31.2%), Hispanic (8.8%), Asian (2.5%), and students of other races and ethnicities 

(3.9%). Gender was evenly distributed in the sample, and 56% of participants qualified to 

receive subsidized (free or reduced-price) lunch, which we used as a proxy for students’ 

socioeconomic status (SES).  

Students completed surveys in their mathematics and reading classes during the 2011-

2012 school year as part of their participation in a larger study on motivation. A longer survey 

was completed in the fall (Time 1), and shorter follow-up surveys were completed in the winter 

(Time 2) and spring (Time 3). Most students completed each survey in less than 30 minutes, 

although no time limit was imposed. Teachers were asked to rate each student’s competence and 

motivation. Achievement scores were obtained from the school. All measures are described in 

detail below. Students’ self-reported grit and self-efficacy were collected at Time 1 and Time 2. 

Teachers’ ratings and achievement scores were collected at Time 3. One achievement control 

variable was collected at Time 1 and another from school records of tests administered in the 

spring of the previous school year (Time 0). 

Data Sources 

Grit. Grit was initially assessed using 10 items from the Values in Action (VIA) Strength 

Survey for Children (Peterson & Seligman, 2001, 2004). The items were phrased to assess 

students’ self-reported tenacity, effort, and perseverance, the collection of which we refer to as 

“grit,” in keeping with the terminology used by other researchers (Park et al., 2017). Three of the 

10 items were modified slightly from their original wording. Item wording was highly similar, 

and in some cases identical, to the wording of items in three Grit scales developed by Angela 

Duckworth and colleagues: the 8-item Grit Scale for Children (Duckworth, 2007; Duckworth & 

Quinn, 2009), the 5-item measure from the Gates College Persistence Study (Duckworth & 

Quinn, 2009), and the 4-item measure used by Park et al. (2017). A complete list of items is 

provided in Appendix A. As did Park et al. (2017), we elected to adapt items from the VIA 

Strength Survey because they were worded in simpler language appropriate for children and 

early adolescents. Items were domain general; that is, they were not worded to reflect grit in 

specific academic domains. 

Students were asked to rate each statement (e.g., “I keep at my homework until I am done 

with it”) on a scale from 1 (definitely false) to 6 (definitely true). The response scale typically 

used with the VIA Strength Survey was modified to make it consistent with other response scales 
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used in the present study. Two negatively-worded items demonstrated low intercorrelations (i.e., 

r < .30) and were therefore removed from further analysis (see Appendix A). Exploratory factor 

analysis of Time 1 (fall) grit data revealed a unidimensional factor (α = ω = .86). Maximum 

likelihood extraction and orthogonal rotation were used to reach this solution. Factor loadings for 

the 8 items ranged from .60 to .76, accounting for 66.5% of the explained common variance. Grit 

was also measured at Time 2 (winter). Confirmatory factor analysis (CFA) showed that the scale 

scores were unidimenisonal with factor loadings ranging from .59 to .72, α = ω = .85. 

Self-Efficacy. Items used to assess academic and self-regulatory self-efficacy were 

developed based on Bandura’s (2006) recommendations for the construction of self-efficacy 

scales. Four items assessed perceived capabilities in the content area (e.g., “In general, how 

confident are you in your abilities in [reading/math]?”). Response scales ranged from 1 (not at 

all confident) to 6 (completely confident). Seven items assessed self-efficacy for self-regulating 

one’s work in the domain (Usher & Pajares, 2008a). Students were asked to rate each item (e.g., 

“How well can you finish your [reading/math] homework on time?”) on a scale ranging from 1 

(not at all well) to 6 (very well). These items have been shown to be suitable for use with 

adolescents.  

Some researchers have differentiated students’ ratings of their capabilities to perform in 

the content area from their ratings of their self-regulatory capabilities (e.g., Klassen et al., 2008). 

Even so, researchers have reported that self-efficacy assessments at different levels of specificity 

within the same domain are highly correlated. Researchers’ decision to separate content self-

efficacy from self-regulatory self-efficacy items has likely reflected their aim of assessing self-

efficacy at varying levels of granularity and in relation to distinct outcomes (e.g., Sturman & 

Zappala, 2017). Some researchers have combined these judgments by creating composite self-

efficacy scores to reflect students’ academic and self-regulatory efficacy beliefs (e.g., Usher & 

Pajares, 2006).  

We therefore examined the dimensionality of the self-efficacy items assessed at Time 1 

by subjecting the 11 items (4 assessing content-related self-efficacy and 7 assessing self-

regulatory self-efficacy) to CFA in each domain. We first compared a one-factor model (a 

baseline model) to a two-factor model, in which an Academic Self-Efficacy factor comprised the 

four content-related items and a Self-Regulatory Self-Efficacy factor comprised the seven items. 

The nested chi-square difference test indicated that the two-factor model showed a better fit to 

the data than did the one-factor model, ∆S-B2 (1) = 289.38 – 300.82, p < .001. However, the 

correlations were high between the two factors (rreading = .83, rmath = .88).  

We therefore considered a bifactor model that demonstrated excellent fit, ∆S-B2 (10) = 

120.86 – 236.13, p < .001, RMSEA = .025 – .029, CFI = .992 – .995, SRMR = .014 – .013. 

Given that the excellent fit might be due to the complexity of the model, we further examined the 

bifactor ancillary indices [e.g., explained common variance (ECV), omegaH] to more accurately 

determine the dimensionality of the scales (Rodriguez, Reise, & Haviland, 2016). Recommended 

cutoff values for determining a primary unidimensional solution include ECV values for the 

general factor greater than .70 and OmegaH values for the general factor greater than .70 

(Rodriguez et al., 2016). We found that the ancillary bifactor indices supported conceptualizing 

the self-efficacy measures as unidimensional (ECV values < .80, OmegaH = .86 – .93; see 

Appendix B). For model parsimony, we therefore decided to use a unidimensional model to 

represent the self-efficacy data. Unidimensional factor loadings for the Time 1 self-efficacy 

items, presented in Appendix C, ranged from .62 to .78 in reading (α = ω =. 91) and from .56 to 

.81 in math (α = ω = .92). At Time 2, only the four academic content self-efficacy items were 
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administered to students. The 4-item scale scores were also unidimensional, with factor loadings 

ranging from .80 to .84 in reading (α = ω = .89) and from .83 to .85 in math (α = ω = .91).   

Reading and Math Achievement. Two sets of standardized achievement scores in 

reading and math were obtained from the school district for use as outcomes in this study. The 

first set was taken from the Measures of Academic Progress (MAP) test, a computer-adaptive, 

curriculum-based test administered to students three times a year in reading and math [Northwest 

Evaluation Association (NWEA), 2016]. MAP test items are aligned to a given state’s curricular 

standards. Scores are derived using Rasch analytic techniques and expressed on a logit metric 

called a Rasch unIT (RIT) scale (see NWEA, 2011, for detailed information on scale 

development, item analysis, reliability, validity, and precision). We used standardized MAP 

scores from the spring (Time 3) test administration as outcome variables. Scores from the fall 

(Time 1) administration were used as control variables. In the current sample, RIT scores at 

Time 3 ranged from 148 to 259 in reading and from 164 to 278 in math.  

Given the dynamic structure of this assessment, test-retest reliability coefficients must 

take into account the similarity of scores across MAP tests that are alike in content and structure 

but differ in item difficulty (NWEA, 2004, 2011). Such reliability coefficients, which are 

analogous to coefficient alpha, have ranged between .75 and .82 in reading and between .80 and 

.90 in math for students (N > 300) in Grades 4-8 who live in the state in which the present study 

was conducted (NWEA, 2011). Concordance studies have connected the MAP test content and 

scoring to the current state’s standardized test. Students’ MAP scores have been shown to predict 

their state test outcome classification with 81% accuracy in reading and 84% accuracy in math, 

providing an indicator of concurrent validity (NWEA, 2016).  

The second achievement outcome used in the study was state standardized achievement 

scores. The state-wide assessment is a blended norm-referenced and criterion-referenced test that 

takes place in the late spring of each school year and evaluates students’ proficiency in reading 

and math. The test publisher, NCS Pearson Inc., provides standardized test content for many 

states in the U.S. Equating procedures and detailed technical information on multiple test forms 

and items are reported in the state’s annual technical manual for the test (State Department of 

Education, 2013). Coefficient alpha estimates for the overall state tests ranged between .86 and 

.88 in reading and between .86 and .89 in math for students across the state in Grade 4-8 (State 

Department of Education, 2013). We obtained three types of scores related to this outcome: item 

response theory scaled scores, national percentile equivalents, and a performance classification 

level as determined by the student’s score in reading and math (i.e., 0, lowest, to 3, highest). We 

selected the continuous and normally-distributed scaled scores for use in this study, which were 

standardized for all analyses to account for grade level differences in scoring ranges. We used 

spring (Time 3) state test performance as an outcome. Performance levels on the state test from 

the spring of the previous school year (Time 0) were used as statistical controls.  

Teacher Ratings of Student Motivation and Competence. At each survey 

administration, reading/language arts teachers and math teachers were asked to report their 

perception of each student’s level of motivation and competence in reading and math on a six-

point scale. These teacher ratings were used as exploratory correlates of interest to examine 

whether students’ ratings of their grit and self-efficacy are related to their teachers’ perceptions 

of their motivation and competence. Teachers’ motivation and competence ratings have been 

shown to be related to students’ performance in school (Hoge & Coladarci, 1989; Kaiser, 

Retelsdorf, Südkamp, & Möller, 2013; Südkamp, Kaiser, & Möller, 2012). 

A single item, created for this study, was provided at the top of each teacher’s class 

roster: “Please rate, as best you can, each student's present level of math 
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[motivation/competence] on a scale from 1 (not at all motivated/competent) to 6 (completely 

motivated/competent).” Two boxes were provided by each student’s name for teachers to mark 

their ratings. The correlation between teachers’ ratings of students’ motivation and competence 

at Time 3 was .58 in reading (p < .001) and .65 in math (p < .001). 

Analyses 

Structural equation modeling (SEM) was conducted using Mplus 7.0 (Muthén & Muthén, 

2012). Constructs with multiple items (i.e., grit, math self-efficacy, and reading self-efficacy) 

were treated as latent factors. Variables measured by a single item (i.e., teacher-rated motivation, 

teacher-rated competence, achievement scores) were specified as observed variables. Of the 

2,430 students who participated in the study, 6.1% did not respond to the math self-efficacy 

items at Time 1 and 10.7% did not respond to the reading and math self-efficacy items at Time 2. 

About one fifth of teachers (21.5%-23.6%) did not provide ratings of students’ motivation and 

competence. Thus, parameters were estimated using robust maximum likelihood (MLR) 

estimation to account for violations of normality and to provide optimal parameter estimates 

when data are missing at random (Enders & Bandalos, 2001). We used recommended cutoff 

values of other indices of fit, including the comparative fit index (CFI > .90; Bentler, 1990), root 

mean square error of approximation (RMSEA ≤ .06; Hu & Bentler, 1999), and standardized root 

mean square residual (SRMR ≤ .08; Hu & Bentler, 1998).  

Means, standard deviations, and latent bivariate correlations were calculated to examine 

the relationships between grit, self-efficacy, teachers’ ratings, and achievement. A necessary step 

in mediation analysis is to examine such bivariate correlations to determine whether significant 

relationships exist between (a) the predictor and the outcome, (b) the predictor and the mediator, 

and (c) the mediator and the outcome (Kenny, Kashy, & Bolger, 1998). Measurement invariance 

tests at three levels (i.e., configural, metric, and scalar) were conducted as a prerequisite for 

multiple group analyses, which were used to assess differences in latent means across target 

grade levels (elementary vs. middle, youngest-in-school vs. oldest-in-school), gender (female vs. 

male), and SES (full-pay lunch vs. school-subsidized lunch). Stringent criteria are used for 

measurement invariance: significance of the change in χ2, -.01 change in CFI paired with 

changes in RMSEA of .015 and SRMR of .030 (for metric invariance) or .015 (for scalar 

invariance). These cutoffs are appropriate given that the sample size across groups is adequately 

greater than 300 and equal across groups (Chen, 2007; Reise, Widaman, & Pugh, 1993). 

Separate independent samples t tests were used to examine group differences in teachers’ ratings 

and student achievement. Cohen’s d was used to assess the effect size of all pairwise 

comparisons (Cohen, 1992).  

After establishing bivariate relationships between grit, self-efficacy, and the outcome 

variables, we used structural models to examine the role of either self-efficacy or grit as a 

mediator (or confounder) of the relationship between the independent variable (i.e., self-efficacy 

or grit) and the outcomes of interest (i.e., Time 3 teacher ratings and achievement). That is, we 

were interested in using multivariate analysis to examine whether either variable worked to 

mediate or confound the relationship between the other and each outcome (MacKinnon, Krull, & 

Lockwood, 2000).  

Three models were used to investigate the contributions of grit and self-efficacy to the 

prediction of school outcomes in reading and in math. In Model 1, we examined the 

simultaneous prediction of each outcome by subject-specific self-efficacy and domain-general 

grit, controlling for grade level, gender, SES, and prior achievement (i.e., Time 1 MAP scores 

and Time 0 state test scores; see Figure 1). This model enabled us to investigate whether self-
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efficacy can be viewed as a variable that confounds or mediates the relationship between grit and 

the outcome variables (and vice versa).  

We then tested mediation models by using a time-lagged design in Models 2 and 3. 

Specifically, in Model 2, we examined the hypothesis that self-efficacy (Time 2) mediated the 

relationship between grit (Time 1) and achievement (Time 3). In Model 3, we examined whether 

grit (Time 2) mediated the relationship between self-efficacy (Time 1) and achievement (Time 

3). In these models, grit and self-efficacy were measured at different time points (i.e., grit/self-

efficacy measured at Time 2 mediates the relationship between grit/self-efficacy measured at 

Time 1 and the outcome variables measured at Time 3), and thus offered more stringent 

examination of the mediation relationships (Baron & Kenny, 1986; Kenny et al., 1998). 

However, only four self-efficacy items—those related to academic content—were used in these 

analyses, as the items related to self-efficacy for self-regulation were not administered at Time 2.  

In interpreting the results of Model 2, we would conclude that self-efficacy has a 

complete mediation effect on the relationship between grit and a given outcome variable if it 

renders the direct path from grit to the outcome nonsignificant (Baron & Kenny, 1986). Self-

efficacy would be considered to have a partial mediation effect if both direct and indirect effects 

of grit on a given outcome variable are found. The third possibility is that self-efficacy is directly 

but not indirectly related to the outcome, in which case there is no mediation effect. The above 

scenario is also possible in the reverse sense (i.e., in Model 3), wherein grit would have a 

complete mediation effect on the relationship between self-efficacy and a given outcome variable 

if it renders the direct path from self-efficacy to the outcome nonsignificant, and so on. 

Results 

Correlations 
Table 1 summarizes the means, standard deviations, bivariate correlations for the 

variables in the study. Grit (i.e., perseverance) was positively correlated with each subject-

specific self-efficacy measure (.37 ≤ r ≤ .66), weakly or uncorrelated with achievement (.01 ≤ r 

≤ .13) and teacher-rated competence (.08 ≤ r ≤ .16), and modestly correlated with teacher-rated 

motivation (.19 ≤ r ≤ .26) in reading and math. Students’ self-efficacy was positively correlated 

with achievement (.29 ≤ r ≤ .34 in reading and .21 ≤ r ≤ .33 in math), teacher-rated competence 

(.16 ≤ r ≤ .28 in reading and .36 ≤ r ≤ .39 in math), and teacher-rated motivation (.32 ≤ r ≤ .35 in 

reading and .35 ≤ r ≤ .36 in math).  

Group Comparisons  
Prior to testing group differences, we tested for measurement invariance among the Time 

1 variables. Results indicated that scalar invariance was reached for all three latent variables 

across school level, grade level, gender, and SES: p values for ∆S-Bχ2 ranged from less 

than .001 to .765, ∆CFI ranged from .000 to .013, ∆RMSEA ranged from .000 to .009, and 

∆SRMR ranged from .001 to .020 (see Appendix D). Given that the conditions for latent mean 

comparisons were met, we next examined the latent (Table 2) and observed (Table 3) mean 

differences as a function of school level, grade level, gender, and SES.  

Compared to middle school students, elementary school students reported significantly 

higher levels of grit and self-efficacy (.40 ≤ d ≤ .53). Although teachers rated elementary school 

students as more motivated in reading, their ratings of students’ math motivation did not differ. 

On the other hand, teachers rated middle school students as being more competent readers (d 

= .38), but they did not differ in their ratings of students’ math competence. Within-school grade 

level differences showed slightly different patterns. Within elementary school, fifth-grade 

students were rated as more motivated (d = .65) and competent (d = .77) readers and as more 

competent in math (d = .39) than were fourth graders. Within middle school, however, sixth-
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graders students were rated as more motivated and competent in both reading and math 

compared to eighth-graders (.24 ≤ d ≤ .32).  

Girls scored higher than boys in perseverant grit (d = 0.16) and reading self-efficacy (d = 

0.19), but girls and boys reported similar levels of math self-efficacy (d = 0.07). Girls had 

significantly higher levels of reading achievement than did boys and were also rated by their 

teachers as more motivated and competent (.12 ≤ d ≤ .46). In math, boys outperformed girls on 

the MAP test, but boys and girls scored similarly on the state math achievement test. Teachers 

rated girls as more motivated in math, but teachers’ ratings of boys’ and girls’ math competence 

did not differ. 

Students with lower SES (i.e., receiving subsidized lunch) reported less perseverant grit 

(d = 0.13) and lower self-efficacy (0.14 ≤ d ≤ 0.19) than did those with higher SES (i.e., whose 

families can afford to pay in full for their lunch). Teachers rated students from lower SES 

backgrounds as less motivated and less competent in both reading and math (0.50 ≤ d ≤ 0.66). 

Lower-SES students also performed significantly worse than did higher-SES students on all 

standardized tests (0.69 ≤ d ≤ 0.81). 

Independent Prediction Models 

The first predictive model of interest examined the independent relationship between two 

predictors at Time 1 (grit and self-efficacy) and four outcomes at Time 3 (two teacher ratings and 

two achievement scores) in each domain (Figure 1, Model 1). Figure 2 summarizes the results of 

these simultaneous prediction models (coefficients on the left reflect the domain of reading; 

coefficients on the right reflect math). The effects of grade level, gender, SES, and prior 

achievement were controlled. 

Self-efficacy significantly and positively predicted all four outcome variables in both 

reading and math. Reading self-efficacy had a significant effect on teachers’ ratings of student 

motivation and competence and on students’ achievement (β ranged from .10 to .18). Math self-

efficacy also predicted math teachers’ ratings and students’ achievement outcomes (β ranged 

from .06 to .19). By contrast, perseverant grit weakly and negatively predicted the two reading 

achievement scores (βMAP = -.05, βstate test = -.07) and was unrelated to math achievement. A 

further exploration of suppression effects (i.e., following recommendations by Ludlow & Klein, 

2014) revealed that reading self-efficacy may have inflated the strength of the relationship 

between grit and the two reading achievement scores, so these negative effects must be 

interpreted cautiously. Grit positively predicted teachers’ ratings of student motivation in math (β 

= .10) but did not predict teachers’ ratings in reading.  

Mediation Models 

We next tested two competing mediation models using Time 1 self-report variables as 

predictors/mediators and Time 3 teacher ratings and student performance variables as outcomes 

(Figure 1, Models 2 and 3). For a more rigorous examination, we repeated these models using 

mediators (i.e., grit and self-efficacy) measured at Time 2. The only difference in the time-lagged 

models was that the T1 and T2 self-efficacy variable comprised only four content self-efficacy 

items, as self-efficacy for self-regulation items were excluded from the Time 2 survey. Results of 

all mediation analyses are reported in Appendix E. 

Self-Efficacy as Mediator. Figure 3 summarizes the mediation model in which the four 

outcome variables were regressed on Time 1 grit, mediated by Time 1 self-efficacy. Grit was 

directly related to reading (β = .62) and math self-efficacy (β = .48), suggesting that students who 

feel more perseverant also perceive themselves to be more capable in these academic subjects. In 

reading, self-efficacy fully mediated the relationship between grit and teacher-rated motivation 

and competence and partially mediated the relationship between grit and achievement scores. In 
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math, self-efficacy fully mediated the relationship between grit and teacher-rated competence, 

MAP scores, and state standardized test scores. Self-efficacy partially mediated grit’s 

relationship to teacher-rated motivation.  

We next examined the same mediation model but with time-lagged variables (T1 grit, T2 

content self-efficacy, and T3 outcomes). Findings were largely similar (see Figure 4). Time 1 grit 

predicted Time 2 self-efficacy in both reading (β = .37) and math (β = .36). Self-efficacy fully 

mediated the relationship between grit and both achievement outcomes in reading and math. In 

math, full mediation was also found for teacher-rated competence, whereas neither grit nor self-

efficacy predicted teacher-rated competence in reading. In both subjects, T1 grit and T2 self-

efficacy positively predicted teachers’ ratings of students’ motivation at T3, indicating partial 

mediation. 

Grit as Mediator. We next tested the opposite mediation model in which grit was 

hypothesized to mediate the relationship between self-efficacy and the outcome variables. As 

Figure 5 illustrates, each T1 self-efficacy measure in reading (β = .66) and math (β = .51) was 

directly related to T1 grit. Self-efficacy was also directly related to all four outcomes in both 

domains. Grit’s relationship to both achievement outcomes was negative and weak. Mediation 

typically assumes that “statistical adjustment for a third variable will reduce the magnitude of the 

relationship” between the criterion and the predictor (MacKinnon et al., 2000, p. 174); however, 

the presence of a third variable can also increase the magnitude of this relationship, indicating a 

suppression effect. We investigated this possibility following the guidelines by Ludlow and 

Klein (2014). Including grit as a mediator inflated the magnitude of the relationship between 

self-efficacy and MAP scores in both domains but not that between self-efficacy and 

standardized scores. Grit mediated the relationship between self-efficacy and standardized test 

scores in reading, but not in math. Grit was unrelated to teacher-rated competence but positively 

related to teacher-rated motivation. The indirect effect to this outcome was weak but positive.  

An examination of the time-lagged mediation models again revealed that self-efficacy at 

Time 1 predicted grit at Time 2 and all four outcomes at Time 3 in reading and in math. The 

time-lagged model indicated no evidence of partial mediation by grit on the paths between self-

efficacy and achievement in either subject. However, grit again partially mediated the path from 

self-efficacy to teacher-rated motivation in both subjects, and from self-efficacy to teacher-rated 

competence in math. Nevertheless, the direct effects of self-efficacy on teachers’ ratings were 

considerably stronger than the indirect effects as mediated through grit.  

Examining Statistical Overcontrol 

Bandura (1997) suggested that controlling for prior achievement when examining the 

predictive relationship between self-efficacy and performance outcomes amounts to statistical 

overcontrol, as “past performance is itself affected by beliefs of personal efficacy” (p. 69). We 

therefore tested all of the structural models described above without controlling for prior 

achievement levels. In the simultaneous prediction model, self-efficacy strongly and positively 

predicted all outcomes in both subjects. Grit was weakly and negatively predictive of teacher-

rated competence and student achievement outcomes in reading and math, but positively 

predictive of teachers’ ratings of student motivation in math.  

Models testing self-efficacy and grit as mediators revealed similar patterns to those 

reported above. Table E2 reports the indirect and direct effects for all mediation models without 

the inclusion of prior achievement as a control. Indirect effects were largest when self-efficacy 

mediated the relationship between grit and outcomes. Moreover, when self-efficacy was assessed 

with a temporal lag (e.g., T2), it fully mediated the paths from grit to reading and math 

achievement and teacher-rated competence. Conversely, when grit was examined as a mediator, 
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the direct effects between self-efficacy and the outcomes were largest, ranging from .29 to .38. 

Grit remained both directly and indirectly positively related to teacher-related motivation. In the 

time-lagged model (i.e., when Time 2 grit was assessed as a mediator), little evidence for 

mediation was found for the relationship between self-efficacy and the four outcomes of interest. 

Discussion 

We began this paper by emphasizing that personal dispositions such as grit and situated 

judgments, such as self-efficacy, have been theorized and empirically shown to predict students’ 

academic success and motivation (Duckworth, 2016; Usher, 2015). Self-efficacy has received 

more investigative attention than has grit, which has been popularized in recent years, yet the 

two constructs have not frequently been examined in concert with one another in academic 

settings. Cross-sectional designs have offered limited evidence of the relationship between the 

two variables and achievement (Schmidt et al., 2017; Steinmayr, Weidinger, & Wigfeld, 2018). 

Moreover, grit has not been examined extensively with younger learners who attend “typical” 

U.S. schools (e.g., public, non-charter, non-elite). And, although grit (namely, the perseverant 

effort facet of grit) and self-efficacy have individually been shown to predict students’ grades in 

school, less research has investigated how these two constructs jointly relate to students’ high-

stakes test performance or to others’ perceptions of their academic motivation and competence. 

To begin to address these gaps, we examined elementary and middle school students’ grit and 

self-efficacy in depth.  

Correlations Between Grit, Self-Efficacy, and Outcomes 

Our correlational analysis revealed that grit and self-efficacy in reading and math were 

positively related. Although others have shown a positive relationship between facets of grit and 

measures of self-efficacy (e.g., Dixson, Worrell, Olszewski-Kubilius, & Subotnik, 2016; Muenks 

et al., 2017; Oriol et al, 2017; Ruch et al., 2014), those findings are not particularly surprising 

given that self-efficacy in these studies was measured at the domain-general level. Indeed, 

researchers who have assessed students’ grit and self-efficacy (at any level of specificity) have 

reported significant correlations between the two. Other personality traits (e.g., 

conscientiousness) have similarly been shown to relate positively to adolescents’ academic self-

efficacy (Caprara et al., 2011). However, the present study is among the first to show a positive 

relationship between grit (i.e., perseverance of effort) and subject-specific measures of self-

efficacy among early adolescents.  

At the bivariate level, grit was modestly but positively correlated with reading 

achievement and with only one of the two math achievement measures (r ≤ .13). This finding is 

consistent with reports of low, nonsignificant correlations between grit and standardized test 

scores among eighth grade students (West et al., 2016) and between grit and high school GPA 

(Ivcevic & Brackett, 2014), although some researchers have found a significant bivariate 

relationship between grit and students’ grades (e.g., Muenks, Yang, et al., 2018; Steinmayr et al., 

2018). On the other hand, we found that reading and math self-efficacy were positively 

correlated with corresponding achievement outcomes, as has been consistently reported in 

similar investigations (e.g., Alivernini & Lucidi, 2011; Joët, Usher, & Bressoux, 2011; Lee, Lee, 

& Bong, 2014).  

We found that both grit and self-efficacy were positively related to teachers’ ratings of 

their students’ motivation and competence in reading and math, suggesting that students who 

report high persistence and high confidence are perceived more favorably by their teachers. This 

finding, though expected, offers initial evidence that teachers’ inferences, which are presumably 

based on observing students’ attitudes and behaviors, have some alignment to students’ self-

evaluations (Park et al., 2017). Of course, it is also likely that students base their own self-
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evaluations in part on what they perceive their teachers think of them, which may be subject to 

various teacher biases (Kaiser et al., 2013; Meissel, Meyer, Yao, & Rubie-Davies, 2017). 

Students’ Reports of Their Grit and Self-Efficacy 

On the whole, students in our study reported being gritty and self-efficacious: all were 

well above the midpoint of our six-point rating scales. However, notable differences by student 

demographic groups emerged. Many scholars have reported that students’ academic motivation, 

although typically high during elementary school, declines as students progress through middle 

and high school (e.g., Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002) despite reports that grit 

levels are higher among older students (Credé et al., 2017). In our study, younger students were 

the grittier than older students, and the size of this effect was moderate. This is among the first 

studies investigating shifts in students’ perceptions of their own perseverance across grade 

levels. Self-efficacy ratings also mirrored this pattern, generally declining from Grade 4 to Grade 

8, as has been reported in other studies (see Muenks, Wigfield, & Eccles, 2018). This difference 

was more pronounced in math than in reading, which may reflect differences in the relative skill 

challenges students face in the two subjects as they advance in school.  

Gender differences in students’ grit and self-efficacy ratings also replicated prior 

findings. Compared to boys, girls reported being grittier and having a stronger sense of their 

efficacy as readers. Girls also scored higher than boys and were rated more favorably by their 

teachers in reading. Gender differences in students’ self-discipline and self-efficacy for self-

regulation have typically been shown to favor female students (Duckworth & Seligman, 2006; 

Golsteyn & Schils, 2014; Usher & Pajares, 2008a; Zimmerman & Martinez-Pons, 1990), 

although some researchers have found no gender differences in grit (e.g., Akos & Kretchmar, 

2017; Duckworth & Quinn, 2009). Girls also typically report higher self-efficacy than boys in 

stereotypically feminine domains, such as reading, and lower self-efficacy in stereotypically 

masculine domains, such as mathematics (Huang, 2012). Our findings partially confirm these 

patterns, although girls and boys reported similar levels of math self-efficacy.  

We also found that students’ self-perceptions differed by SES. Students from higher SES 

families (i.e., those who do not qualify to receive free lunch at school) reported modestly higher 

perseverant grit and self-efficacy than did their lower-SES counterparts, although the effect sizes 

were small. However, medium to large differences were found between the two groups in 

teachers’ ratings of students’ motivation and competence, and in students’ achievement patterns. 

Students from higher SES backgrounds were rated higher and achieved at higher levels than did 

those from disadvantaged backgrounds. Although lunch status is merely a proxy measure of 

students’ SES, these findings point to the effects that economic disparities can have on students’ 

perseverance, self-beliefs, and performance. The opportunity and performance gaps among low 

and high SES groups may be partly responsible for these disparate self-beliefs (Gorski, 2013), 

which may in turn adversely affect how teachers perceive their students (Meissel et al., 2017). 

Because race and class differences often coexist, our findings might also reflect disparities in 

outcomes by race or ethnicity. To account for the influence of group characteristics in our 

structural models, we controlled for students’ grade level, gender, SES, and prior achievement. 

Predictive Relationships 

We used a time-lagged design to investigate three possible predictive models in which 

grit and self-efficacy predict four school outcomes (i.e., high-stakes achievement test scores and 

teachers’ perceptions of students’ motivation and competence). We discuss the findings related 

to each hypothesized model below. 

Independent prediction. We first examined whether grit and self-efficacy, both assessed 

in the fall, independently contributed to the prediction of reading and math outcomes assessed in 
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the spring, controlling for grade level, gender, SES, and prior achievement (Figure 1, Model 1). 

This model also enabled us to examine whether grit or self-efficacy acted as a potential mediator 

and/or confounder in the relationship between the other independent variable of interest and the 

outcome variables (MacKinnon et al., 2000). Unlike bivariate correlations, the multivariate 

model offers a more robust test of predictive relationships.  

When grit was controlled, self-efficacy was consistently and positively related to all four 

outcomes. On the other hand, when self-efficacy was controlled, grit was weakly, and negatively 

related to reading achievement and positively related to only one outcome in math: teacher-rated 

math motivation. We tested these relationships without controlling for prior achievement and 

found similar results. These findings reveal that, when considering the independent effects of grit 

and self-efficacy in a multivariate model, only self-efficacy emerges as the consistent predictor 

of achievement and teacher-rated competence (a proxy for grades). The fact that self-efficacy 

remained significantly related to these outcomes even when accounting for prior achievement 

levels is particularly notable given that prior achievement is based in part on students’ self-

efficacy levels (Bandura, 1997).  

Grit, however, emerged as a negative predictor of reading achievement. In other words, 

although students who felt confident in their reading capability also reported being grittier, this 

general perception of one’s self as perseverant and hardworking was associated with lower 

performance. In math, grit was unrelated to achievement when prior achievement was controlled, 

but negatively related in the model that did not account for prior performance. This finding 

suggests that the positive bivariate relationship between grit and achievement offers a skewed 

snapshot of reality. Our data indicate that, for those students who are in the same grade, with 

same gender, SES, prior achievement, and level of self-efficacy in a specific subject, higher 

perseverance might actually be detrimental to academic achievement. Different patterns emerged 

when predicting teacher-rated motivation as an outcome, however. Grit was positively associated 

with teachers’ ratings in both domains. Taken together, these findings suggest that although 

students who are grittier are rated as more motivated by their teachers, their gritty perseverance 

is related to slightly lower performance on standardized tests. Given some evidence of 

suppression, this negative effect must be interpreted with caution, however.  

Few studies have investigated the independent contribution of grit and self-efficacy to 

students’ achievement in school settings, and findings from this group of investigations must be 

understood in light of the sample investigated and the diverse measures of grit, self-efficacy, and 

school outcomes used. For example, Muenks et al. (2018) found that the perseverance of effort 

facet of grit and self-efficacy both positively predicted high school students’ grades. By contrast, 

in their investigation of gifted adolescent students, Dixson et al. (2016) found that self-efficacy, 

not grit, predicted students’ self-reported grades. Similarly, Steinmayr et al. (2018) examined grit 

alongside self-efficacy and related motivation, personality, and intelligence measures in two 

samples of college-bound high school students in Germany. When prior achievement and other 

variables were controlled (Study 1), the perseverance of effort facet of grit was unrelated to 

students’ grades in math and German despite grit’s positive bivariate relationship to these 

variables. Self-efficacy, on the other hand, was a significant positive predictor of the same 

outcomes. Our study is among the first to test these relationships among early adolescents, and 

our findings ring a similar tune: grit (i.e., perseverance of effort) and achievement in reading and 

math are unrelated or inversely related when self-efficacy is simultaneously examined.  

Self-efficacy as mediator. We next considered whether the relationship between grit and 

the four school outcomes depends on students’ self-efficacy level (Figure 1, Model 2). From this 

view, self-efficacy serves in part as the mechanism through which grit might have its positive 
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effects (Wolters & Hussain, 2015). We found that all eight paths (four per subject area) were 

fully or partly mediated by self-efficacy, offering strong evidence that grit’s primary influence on 

achievement depends on students’ perceived efficacy in the academic domain. In other words, 

whether a student has a gritty disposition is not of great consequence if she doubts her 

capabilities to successfully carry out and regulate her academic work. Our time-lagged analysis 

similarly showed that six of eight paths were fully mediated by self-efficacy. Grit’s only positive 

and direct path in these models was to math teachers’ ratings of student motivation, suggesting 

that teachers’ ratings reflect not only students’ perceived capabilities, but also the extent to 

which students persist.  

Grit as mediator. Bandura (1997) and Duckworth (2016) have both proposed that self-

efficacious individuals put forth greater effort and thereby help to ensure their own success. In 

other words, “people with a high sense of efficacy have the staying power to endure the obstacles 

and setbacks that characterize difficult undertakings” (Bandura, 1994, p. 76). Unless people feel 

like they can accomplish the tasks before them, they will be unlikely to persevere when the going 

gets hard and may consequently perform worse and appear less motivated to others. We tested 

this hypothesis empirically by considering whether the relationship between self-efficacy and the 

four school outcomes depends on students’ grit (Figure 1, Model 3).  

We found that grit partially mediated the relationship between reading self-efficacy and 

reading achievement. However, the path from grit to reading achievement was negative, 

weakening this indirect effect. No evidence of mediation was found in math for teacher-rated 

competence or achievement, suggesting that students’ math performance was based more on 

their self-efficacy than on perseverance. Grit did mediate the path from self-efficacy to teacher-

rated motivation in both areas, once again demonstrating that teachers’ ratings were higher when 

students were more confident and more persistent. It bears emphasizing, however, that self-

efficacy’s direct effect on every outcome in reading and in math was larger than were the few 

significant indirect effects mediated by grit. 

Conclusions. Of the three hypothesized models we examined, we consider the second—

self-efficacy as mediator—as providing the most compelling evidence, particularly when the 

predictor and the outcome variables were measured at different time points. As explained above, 

this model suggests that students who tend to persevere when the going gets tough (i.e., who are 

“grittier”) will not necessarily perform better in school unless they also perceive themselves to be 

academically capable. A recent study reached a similar conclusion with university students. 

Stajkovic et al. (2018) tested three competing models in which students’ academic achievement 

was regressed on self-efficacy and the Big Five personality traits, controlling for prior 

achievement and grades. In the winning model, self-efficacy mediated the relationship between 

conscientiousness (a construct similar to grit), emotional stability, and academic achievement. 

Their findings, like ours, dispel the myth that trait-like variables such as grit can fully explain 

academic success without consideration of learners’ own perceived capabilities and other social 

cognitive factors.   

Researchers investigating students in K-12 settings have similarly found that grit has not 

always predicted academic success. For example, Ivcevic and Brackett (2014) investigated grit, 

conscientiousness, and emotion regulation among 213 students attending a private high school. 

When grit was examined in a hierarchical regression model controlling for conscientiousness, it 

had no additional predictive power. West et al. (2016) also found that grit was unrelated at the 

bivariate level to eighth grade students’ standardized test scores in reading and math, although 

they reported positive associations between grit and students’ estimated achievement gain scores 

between Grade 4 and Grade 8. No other psychological variables were considered simultaneously 



Running Head: GRIT AND SELF-EFFICACY  20 

in their analyses, however, so it could be that assessing learners’ self-efficacy would have 

changed these results. What seems clear from our findings and those described in the literature is 

that the relationship between grit and academic performance is less than consistent, whereas 

beliefs in one’s academic efficacy are reliable predictors of how well one will perform, even 

when prior performance is controlled. We discuss the implications of this below. 

Our conclusions are quite different when considering predictors of teachers’ ratings of 

student motivation in reading and math. Both grit and self-efficacy predicted teacher-rated 

motivation in reading and math. Students who report either more grit and/or greater self-efficacy 

do indeed appear as more motivated in the eyes of external observers. Because teachers likely 

evaluate students who appear to be more motivated more favorably (Kaiser et al., 2016), the 

relationship between grit, self-efficacy, and students’ course grades (i.e., GPA) might be even 

stronger than that found between these variables and standardized achievement and might lead to 

an virtuous cycle for students perceived as more motivated (Südkamp et al., 2012).  

Limitations 

Several limitations to this study are worth noting. This investigation was conducted with 

a convenience sample of students drawn from one school district in the suburban southeastern 

United States. Replication in different contexts (e.g., geographic regions, historically high-

performing and low-performing schools, rural communities) is needed to test the generalizability 

of these findings. We also assumed a linear relationship between grit and achievement and 

conducted our analyses without consideration of individual differences. Too much or too little 

grit may not be optimal for all learners (see Lucas, Gratch, Cheng, & Marsella, 2015). Testing 

other relational patterns, including interactions (e.g., Grit X Aptitude), might reveal important 

differences in how grit functions.  

Such analyses might help explain the small but negative structure associations between 

grit and achievement that we observed in some mediation models (excluding those that indicated 

suppression effects). Conscientiousness, a characteristic closely related to grit (Duckworth & 

Quinn, 2009), has sometimes been found to be negatively correlated with intelligence (e.g., 

Moutafi, Furnham, & Paltiel, 2005, Zajenkowsi & Stolarski, 2015). Some have posited that 

individuals with higher cognitive ability are able to succeed without much need for 

conscientiousness, whereas those of lower cognitive ability may have to work harder to 

compensate for their lower levels of ability (Chamorro-Premuzic & Furnham, 2005). It could be 

that students with lower standardized test scores report higher levels of grit because they feel 

they must persevere in their academic pursuits more than do students who perform well with 

comparatively less effort. Further research will have to investigate these possibilities. 

The nature of the measures used in this study might also have affected our findings. Grit 

is considered a mutable but trait-like characteristic that exists within a larger taxonomy of 

personality traits (Duckworth et al., 2007; Park et al., 2017). Unlike self-efficacy, which is a 

context-specific judgment of one’s capabilities relevant to a particular domain or task (Bandura, 

2006), grit is measured at a domain-general level (although see Schmidt et al., 2017). Therefore, 

we would expect a weaker relationship between grit and content-related performances. When 

self-efficacy measures are designed to correspond to the context at hand, they tend to be strong 

predictors of achievement in a given setting. Moreover, grit is not in theory a self-perception, nor 

is it directly observable (Duckworth & Yeager, 2015). To adequately measure one’s passion and 

perseverance would seem to require both first-person and third-person reports. Here we have 

simply measured students’ perceived grit or perseverance. Self-efficacy, on the other hand, is 

defined as a perception. Therefore, our measures of self-efficacy could be said to have greater 
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construct validity in this study. Assessing both variables with self-reports might artificially 

conflate them. Indeed, grit and self-efficacy were substantially correlated (.34 ≤ r ≤ .66).  

Despite grit’s conceptualization as both perseverance of effort and consistency of 

interest, the construct has been operationalized and measured in the literature in different ways, 

even by Duckworth and her colleagues. We have tried to be transparent about the fact that we 

assessed only the perseverance facet of grit. We did so following Credé et al.’s (2016) meta-

analytic conclusion that “perseverance is a much better predictor of performance than either 

consistency or overall grit and should therefore probably be treated as a construct that is largely 

distinct from consistency to maximize utility” (p. 11). As have others, we elected to label our 

measure using the positive psychology term “grit” to join an ongoing conversation about a 

construct that has captured the attention of so many. We nevertheless recognize that using this 

label to point to a construct with multiple underlying operationalizations might contribute to the 

semantic/conceptual murkiness not uncommon in motivation research.  

We measured grit using eight items that focused primarily on perseverance. We opted not 

to use items verbatim from Duckworth’s (2007) 8-Item Grit Scale for Children, as several items 

in that scale are lengthy or complex (see Sturman & Zappala-Piemme, 2017). Consequently, our 

findings may not be directly comparable with those that have been obtained using Duckworth et 

al.’s 2007 measure (see also Duckworth & Quinn, 2009). Our grit items were nevertheless 

similar or identical to grit items used by Duckworth and others (see Oriol et al., 2017; Park et al., 

2017), and specifically to those items in the perseverance of effort subscale of the Grit-S, which 

often emerges as the only aspect of grit related to achievement (e.g., Muenks, Yang, et al., 2018; 

Steinmayr et al., 2018). As have others, we found that perseverant grit was predictive of 

achievement (Credé et al. 2017). Consistency of interest, which we did not assess, may have had 

a different relationship with self-efficacy and achievement and could be investigated further. 

Implications 

Two decades ago in his seminal book, Self-Efficacy: The Exercise Control, Bandura 

(1997) wrote that self-efficacy guides human functioning because it “activates cognitive, 

motivational, and affective processes that govern the translation of knowledge and abilities into 

proficient action” (p. 37). More recently, researchers have argued that character traits such as grit 

“facilitate the regulation of behavior, thoughts, and emotion in the service of personally valued 

goals” (Park et al., 2017, p. 25). These claims are strikingly similar, which might explain their 

appeal to all who are interested in understanding the keys to success and well-being.  

As the relative newcomer, grit has seen a surge in popularity among educational 

practitioners and researchers. In fact, the National Assessment of Educational Progress (NAEP, 

2017) recently began including grit and other so-called “noncognitive” measures on U.S. 

national student assessments in hopes to promote all students’ academic success. School districts 

are focusing interventions on increasing students’ perseverance to complete whatever tasks they 

face, despite the fact that research on this construct is still in its infancy and not readily 

applicable to individual interventions (Duckworth & Yeager, 2015). However, to promote gritty 

schools without considering students’ self-efficacy is “to essentially ascribe to an incomplete 

conception of the self-regulation of human behavior” (Stajkovic et al., 2018, p. 244).  

Educators awestruck by the promise that promoting grit will lead to widespread 

educational improvements might find these results sobering. Comparing grit’s predictive power 

to that of a well-established construct such as self-efficacy allows practitioners to carefully 

consider where to spend their efforts. Findings from this year-long study, which was conducted 

with upper elementary and middle school students in urban public schools, suggest that 

interventions that are ultimately aimed at improving student performance would be better 
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targeted at building students’ academic self-efficacy than their grit. Such interventions can 

systematically address the sources of self-efficacy hypothesized by Bandura (1997), which have 

been shown to affect learners’ self-efficacy in a variety of domains (Pajares, 2006; Usher & 

Pajares, 2008b). Identifying and nurturing achievement- and ability-related beliefs has become 

one basis for interventions aimed at supporting both student learning and motivation (e.g., 

Hulleman & Baron, 2015).  
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Table 1 
 

Means, Standard Deviations, and Correlations for the Variables in the Study (N = 2,430) 

 
Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 

Time 1 (Fall)                

1 Grit  4.73 0.93              

2 Reading self-efficacy  4.65 1.01 .66             

3 Math self-efficacy  4.47 1.07 .54 .48            

                 

Time 2 (Winter)                

4 Grit  4.76 0.91 .66 .44 .48           

5 Reading self-efficacy (4 items) 4.92 1.00 .44 .72 .36 .43          

6 Math self-efficacy (4 items) 4.72 1.09 .37 .34 .72 .48 .39         

                 

Time 3 (Spring)                
7 TR of motivation in reading  4.03 1.62 .22 .35 .22 .19 .32 .19        
8 TR of competence in reading  4.66 1.22 .14 .28 .16 .08** .27 .16 .59       
9 Reading MAP test  217.87 13.59 .09 .29 .10 .06* .32 .14 .44 .53      
10 State standardized reading test  20.56 1.72 .13 .32 .17 .08** .34 .18 .50 .56 .73     
11 TR of motivation in math  4.30 1.48 .25 .27 .36 .26 .24 .35 .52 .37 .39 .47    
12 TR of competence in math  4.41 1.33 .14 .20 .36 .16 .23 .39 .44 .49 .46 .54 .65   
13 Math MAP test (standardized) 228.68 15.72 .03† .16 .21 .01† .16 .29 .39 .50 .72 .62 .45 .58  
14 State standardized math test  20.42 1.85 .12 .20 .30 .10 .22 .34 .48 .50 .64 .70 .54 .62 .77 
                 

 

Note. Means are manifest; correlations are between latent variables (except variables measured at Time 3, which are manifest 

variables). MAP (Measures of Academic Progress) and state standardized test M and SD reflect raw scores; standardized scores were 

used in all SEM analyses. TR = teacher rating.  

*p < .05. **p < .01. Correlations without asterisks are significant at p < .001. †Not statistically significant.  
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Table 2 

 

Multiple Group Comparison: Estimated Standardized Latent Mean Differences in Latent Variables Assessed at Time 1 

 

Comparisons 
 

Grit  Math Self-Efficacy  Reading Self-Efficacy 

Group 1 

(coded as 0) 

Group 2 

(coded as 1) 

 
Mean  

Difference SE 

Cohen’s 

d  

Mean  

Difference SE 

Cohen’s 

d  

Mean  

Difference SE 

Cohen’s 

d 

Elementary (n = 362) Middle (n = 2,068) 
 

-.59*** .06 .53  -.52*** .05 .47  -.47*** .06 .40 

Grade 4 (n = 199) Grade 5 (n = 163) 
 

-.19*** .04 .16  .25 .13 .18  .24* .11 .22 

Grade 6 (n = 774) Grade 8 (n = 497) 
 

-.19** .07 .14  -.22*** .06 .20  -.10 .06 .08 

Girls (n = 1,233) Boys (n = 1,197) 
 

-.19*** .04 .16  .09 .05 .07  -.22*** .04 .19 

Full Pay Lunch 

  (n = 1,063) 

Free/Subsidized Lunch 

  (n = 1,343) 

 

-.15*** .04 .13  -.16*** .04 .14  -.22*** .04 .19 

 

*p < .05. **p <. 01. ***p < .001.  
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Table 3a 

 

Multiple Group Comparison: Observed Mean Differences in Reading Outcome Variables Assessed at Time 3 

 

   TR of Motivation  TR of Competence  MAP  State Test Score 

Group 1 

(coded as 0) 

Group 2 

(coded as 1) 

 Mean  

Difference 

Cohen’s 

d  

Mean  

Difference 

Cohen’s  

d  

Mean  

Difference 

Cohen’s 

d  

Mean  

Difference 

Cohen’s 

d 

Elementary Middle  -0.22* 0.14  0.38*** 0.31  — —  — — 

Grade 4 Grade 5  0.85*** 0.65  0.88*** 0.77  — —  — — 

Grade 6 Grade 8  -0.52*** 0.32  -0.28*** 0.23  — —  — — 

Girls Boys  -0.73*** 0.46  -0.28*** 0.23  -0.12** 0.12  -0.34*** 0.20 

Full Pay Lunch Free/Subsidized Lunch  -0.90*** 0.58  -0.59*** 0.50  -0.65*** 0.69  -1.30*** 0.81 

 

 

Table 3b 

 

Multiple Group Comparison: Observed Mean Differences in Math Outcome Variables Assessed at Time 3 

 

   TR of Motivation  TR of Competence  MAP  State Test Score 

Group 1 

(coded as 0) 

Group 2 

(coded as 1) 

 Mean  

Difference 

Cohen’s 

d  

Mean  

Difference 

Cohen’s 

 d  

Mean  

Difference 

Cohen’s 

d  

Mean  

Difference 

Cohen’s 

d 

Elementary Middle  -0.12 0.08  0.13 0.10  — —  — — 

Grade 4 Grade 5  0.05 0.04  0.48** 0.39  — —  — — 

Grade 6 Grade 8  -0.36*** 0.24  -0.39*** 0.31  — —  — — 

Girls  Boys  -0.55*** 0.38  -0.07 0.05  0.13** 0.13  0.04 0.02 

Full Pay Lunch Free/Subsidized Lunch  -0.90*** 0.63  -0.83*** 0.66  -0.73*** 0.78  -1.38*** 0.80 

 

Note. TR = Teacher Rating. Sample sizes vary by outcome of interest. Because standardized tests are normed by grade level cohorts, 

no mean differences by school or grade level were tested.  

*p < .05. **p <. 01. ***p < .001.  
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Figure 1. Hypothesized models testing the effect of grit and self-efficacy on outcomes. Model 1 tests the joint effect of grit and self-

efficacy. Model 2 depicts self-efficacy as a mediator. Model 3 depicts grit as a mediator. Hypothesized control variables (grade level, 

gender, SES, and prior achievement) are not depicted.  
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Figure 2. Structural equation model testing joint effect of grit and self-efficacy (T1) on outcomes (T3), controlling for gender, grade 

level, lunch status, and past achievement. For the reading domain (left-side numbers), S-Bχ2 (314) = 1968.89, CFI = .92, RMSEA 

= .049, RMSEA 90% CI: (.047, .051), SRMR = .078. For the math domain (right-side numbers), S-Bχ2 (314) = 1723.94, CFI = .93, 

RMSEA = .045, RMSEA 90% CI: (.043, .048), SRMR = .072. *p < .05. **p < .01. ***p < .001.  

T1 Self-
Efficacy 

T3 MAP Scores  

T3 State 
Achievement 

T3 TR Motivation 

T3 TR Competence 

T1 Grit 

11 items 
(s range: .56-.81) 

 = .91/.92 

8 items 
(s range: .60-.76) 

 = .86 

.6
6

**
*/

.5
1

**
* 

.1
8

***/.2
1

***
 

.1
2

***/.1
8

*** 
.2

0
***/.2

1
*** 

.4
2

***/.4
7

*** 
.1

3
***/.2

1
*** 

.3
8

***/.4
5

***
 

R
2
 = .29***/.34*** 

R
2
 = .33***/.44*** 

R
2
 = .63***/.74*** 

R
2
 = .57***/.63*** 



Running Head: GRIT AND SELF-EFFICACY      35 

 
 

Figure 3. Structural equation model testing mediation effect of self-efficacy (T1) on the relationship between grit (T1) and outcomes 

(T3). For the reading domain (left-side numbers), S-Bχ2 (309) = 1808.13, CFI = .923, RMSEA = .047, RMSEA 90% CI: (.045, .049), 

SRMR = .051. For the math domain (right-side numbers), S-Bχ2 (309) = 1555.03, CFI = .94, RMSEA = .043, RMSEA 90% CI: 

(.041, .045), SRMR = .048. *p < .05. **p < .01. ***p < .001.   
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Figure 4. Time-lagged model testing mediation effect of self-efficacy (T2) on the relationship between grit (T1) and outcomes (T3). A 

4-item self-efficacy measure was used in time-lagged models. For the reading domain (left-side numbers), S-Bχ2 (148) = 675.52, CFI 

= .96, RMSEA = .040, RMSEA 90% CI: (.037, .044), SRMR = .049. For the math domain (right-side numbers), S-Bχ2 (148) = 

642.91, CFI = .97, RMSEA = .039, RMSEA 90% CI: (.036, .042), SRMR = .043. *p < .05. **p < .01. ***p < .001.   
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Figure 5. Structural equation model testing mediation effect of grit (T1) on the relationship between self-efficacy (T1) and outcomes 

(T3).For the reading domain (left-side numbers), S-Bχ2 (309) = 1926.31, CFI = .92, RMSEA = .049, RMSEA 90% CI: (.047, .051), 

SRMR = .079. For the math domain (right-side numbers), S-Bχ2 (309) = 1672.95, CFI = .94, RMSEA = .045, RMSEA 90% CI: 

(.043, .047), SRMR = .071. *p < .05. **p < .01. ***p < .001.   
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Figure 6. Time-lagged model testing mediation effect of grit (T2) on the relationship between self-efficacy (T1) and outcomes (T3). 

A 4-item self-efficacy measure was used in time-lagged models. For the reading domain (left-side numbers), S-Bχ2 (148) = 889.54, 

CFI = .94, RMSEA = .048, RMSEA 90% CI: (.045, .051), SRMR = .075. For the math domain (right-side numbers), S-Bχ2 (148) = 

974.05, CFI = .94, RMSEA = .051, RMSEA 90% CI: (.048, .054), SRMR = .067. *p < .05. **p < .01. ***p < .001.  
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Appendix A 

 

Grit Items Used in the Study 

 

 

Note. Items were taken from the VIA Strength Survey for Children. Item 3 was adapted from 

original (“Once I make an exercise or study plan, I stick to it.”), as was Item 8 (original: “If a 

task is hard, I give up easily.”). Two items from the original scale were dropped: “When I have 

responsibilities for school, I don’t always do them,” and “If a task is hard, I give up easily.” 

  

Items Grit Items (VIA Strength Survey for Children) Loading Communality 

Grit1 Whenever I do something, I put all my effort into it. .676 .457 

Grit2 I keep at my homework until I am done with it. .629 .396 

Grit3 Once I make a plan, I stick to it. .613 .376 

Grit4 Once I make a commitment, I keep it. .599 .359 

Grit5 I am a hard worker. .709 .503 

Grit6 I keep trying even after I fail. .694 .482 

Grit7 I get things done that need to be done, even when I don’t feel 

like doing them. 

.755 .570 

Grit8 I keep working at something new even when it’s hard. .643 .413 

Percentage of common variance accounted for 66.5%  
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Appendix B 

 

Table B1 

 

Standardized CFA Results and Fit indices for the Unidimensional, Two-Factor, and Bifactor Solutions for the 11-Item Math Self-

Efficacy Scale and 11-Item Reading Self-Efficacy Scale 

 

Model S-B2 df RMSEA RMSEA 90% CI CFI TLI SRMR r ∆2(df) 

Reading Self-Efficacy          

Unidimensional 791.739 44 .084 [.079, .089] .907 .884 .047 - - 

Two-factor 323.689 43 .052 [.047, .057] .965 .955 .034 .826 300.818(1) 

Bifactor 99.112 33 .029 [.022, .035] .992 .986 .014 - 236.129(10) 

Math Self-Efficacy          

Unidimensional 526.129 44 .069 [.064, .075] .943 .929 .037 - - 

Two-factor 197.709 43 .040 [.034, .045] .982 .977 .023 .878 289.375(1) 

Bifactor 78.592 33 .025 [.018, .032] .995 .991 .013 - 120.859(10) 

 

Note. Reading and math self-efficacy were both measured at Time 1 (fall). RMSEA = root-mean-square error of approximation; CFI = 

comparative fit index; SRMR = standardized root mean square residual. r = correlation. ∆2 = chi-square test for nested models. All 

chi-square tests were statistically significant at p < .001. 
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Table B2 

 

Standardized Factor Loadings for the Unidimensional and Bifactor Solutions, and Item-Level Auxiliary Indices for the Bifactor 

Solution of the 11-Item Self-Efficacy Scales in Reading and Math 

 

Item Reading Self-Efficacy Scale  Math Self-Efficacy Scale 

 1-Factor  Bifactor  1-Factor  Bifactor 

   GSE ASE SE-SR I-ECV I-ARPB    GSE ASE SE-SR I-ECV I-ARPB 

SE1 .784  .750 .243  .905 .045  .807  .844 -.023  .999 .044 

SE2 .773  .732 .349  .815 .056  .783  .783 .122  .976 .000 

SE3 .727  .666 .448  .688 .092  .726  .743 .105  .980 .023 

SE4 .736  .672 .477  .665 .095  .766  .764 .697  .546 .003 

SRL1 .670  .701  -.020 .999 .044  .748  .720  .203 .926 .039 

SRL2 .640  .608  .353 .748 .053  .625  .559  .383 .681 .118 

SRL3 .743  .722  .376 .787 .029  .787  .725  .421 .748 .086 

SRL4 .623  .626  .091 .979 .005  .705  .684  .190 .928 .031 

SRL5 .705  .670  .459 .681 .052  .770  .722  .301 .852 .066 

SRL6 .665  .693  .011 1.000 .040  .681  .667  .134 .961 .021 

SRL7 .627  .609  .271 .835 .030  .557  .468  .461 .508 .190 

 

Note. GSE = general self-efficacy. SE = self-efficacy. SR = self-regulation. ECV = explained common variance. ARPB = average 

relative parameter bias, the average difference between an item’s loading in the unidimensional solution and its general factor loading 

in the bifactor solution.    
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Table B3 

 

Factor-Level and Model-Level Auxiliary Indices for the Bifactor Solution of the Self-Efficacy Scales in Reading and Math 

 

 Reading  Math 

Indices General SE Academic SE SE for SR  General SE Academic SE SE for SR 

ECV .813 .098 .090  .816 .076 .108 

Omega/OmegaS .927 .880 .876  .937 .912 .885 

OmegaH/OmegaHS .855 .198 .087  .861 .070 .155 

Relative Omega .922 .224 .100  .919 .076 .175 

H .906 .428 .398  .925 .493 .461 

FD .931 .693 .669  .950 .940 .702 

PUC .509  .509 

ARPB .049  .056 

 

Note. SE = Self-Efficacy. SR = self-regulation. Omega/OmegaS = a model-based estimate of internal reliability of the 

multidimensional composite for the general factor scores (omega) and the scores for the specific factors (omegaS). OmegaH = omega 

hierarchical for the general factor. When OmegaH is greater than .80, total scores of the scale can be treated as essentially 

unidimensional (Reise, Bonifay, & Haviland, 2013). OmegaHS = omega hierarchical for the specific factor (i.e., academic self-

efficacy). ECV = explained common variance. H = a measure of the correlational relationship between a latent construct and an 

optimally-weighted item composite by Hancock and Mueller (2001), with values greater than .80 suggesting a well-defined latent 

variable. FD = factor determinacy, correlation between factor scores and the factor, with values greater than .90 indicating the factor 

scores can be used (Gorsuch, 1983). PUC = the percent of uncontaminated correlations, a measure of the percentage of covariance 

terms which only reflect variance from the general factor. PUC and ECV jointly influence the parameter bias of the unidimensional 

solution. ARPB = average relative parameter bias, the average difference between an item’s loading in the unidimensional solution 

and its general factor loading in the bifactor solution. ARPB less than 10-15% indicates that one dimension is acceptable with 

negligible bias concerns (Rodriguez, Reise, & Haviland, 2016). Given that, for the self-efficacy scales, PUC < .80, ECV > .80, 

OmegaH > .85, we can conclude the scale scores were best represented by a unidimensional solution, albeit in the presence of some 

multidimensionality (Reise, Schienes, Widaman, & Haviland, 2013).  
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Appendix C 

 

Final Measurement Model for the Academic and Self-Regulatory Self-Efficacy Scale Items at Time 1 

 

 
 

Figure C. For the reading domain [left-hand numbers], χ2 (44) = 791.74, CFI = .91, RMSEA = .084, RMSEA 90% CI: (.079, .089), 

SRMR = 0.047. For the math domain [right-hand numbers], χ2 (44) = 526.129, CFI = .94, RMSEA = .069, RMSEA 90% CI: (.064, 

.075), SRMR = 0.037. All path coefficients were statistically significant, p < .001. The first item loading in the scale was constrained 

to 1.0 for model identification. N = 2,340. 
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Appendix D 

 

Table D1 

 

Fit Indices of the Measurement Invariance Tests for 8-Item Grit Scale Scores Measured at Time 1  

 

Model df S-Bχ2 ∆S-Bχ2 p CFI ∆CFI RMSEA ∆RMSEA SRMR ∆SRMR 

Elementary vs. Middle School 

Configural Invariance 40 177.896   .960  .053  .031  

Metric Invariance 47 183.149 8.977 .254 .960 .000 .049 -.004 .041 .01 

Scalar Invariance 54 213.949 32.732 < .001 .953 -.007 .049 .000 .048 .007 

Grade 4 vs. Grade 5 

Configural Invariance 40 152.513   .968  .048  .029  

Metric Invariance 47 165.606 10.587 .158 .966 -.002 .046 -.002 .038 .009 

Scalar Invariance 54 186.604 18.803 .009 .962 -.004 .045 -.001 .041 .003 

Grade 6 vs. Grade 8 

Configural Invariance 40 143.592   .946  .051  .030  

Metric Invariance 47 155.502 8.555 .286 .944 -.002 .060 .009 .049 .019 

Scalar Invariance 54 178.447 22.834 .002 .936 -.008 .060 .000 .052 .003 

Girls vs. Boys 

Configural Invariance 40 152.510   .968  .048  .029  

Metric Invariance 47 165.606 10.591 .157 .966 -.002 .046 -.002 .038 .009 

Scalar Invariance 54 186.604 18.803 .009 .962 -.004 .045 -.001 .041 .003 

Full Pay vs. Free/Subsidized Lunch 

Configural Invariance 40 164.317   .965  .051  .030  

Metric Invariance 47 174.761 6.652 .466 .964 -.001 .048 -.003 .036 .006 

Scalar Invariance 54 189.748 8.444 .295 .962 -.002 .046 -.002 .037 .001 
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Table D2 

 

Fit Indices of the Measurement Invariance Tests for the 11-Item Reading Self-Efficacy Scale Scores Measured at Time 1  

 

Model df S-Bχ2 ∆S-Bχ2 p CFI ∆CFI RMSEA ∆RMSEA SRMR ∆SRMR 

Elementary vs. Middle School 

Configural Invariance 88 806.026   .902  .082  .050  

Metric Invariance 98 824.552 21.014 .021 .901 -.001 .078 -.004 .061 .011 

Scalar Invariance 108 885.190 47.283 .000 .894 -.007 .077 -.001 .064 .003 

Grade 4 vs. Grade 5 

Configural Invariance 88 291.578   .759  .113  .091  

Metric Invariance 98 290.572 6.571 .765 .772 .013 .104 -.009 .105 .014 

Scalar Invariance 108 308.647 10.237 .420 .762 -.010 .101 -.003 .111 .006 

Grade 6 vs. Grade 8 

Configural Invariance 88 457.688   .915  .081  .048  

Metric Invariance 98 486.708 22.194 .014 .911 -.004 .079 -.002 .057 .009 

Scalar Invariance 108 530.548 41.162 .000 .903 -.008 .078 -.001 .061 .004 

Girls vs. Boys 

Configural Invariance 88 857.273   .907  .083  .048  

Metric Invariance 98 884.739 35.983 <.001 .903 -.004 .081 -.002 .060 .012 

Scalar Invariance 108 970.278 107.026 <.001 .891 -.012 .081 .000 .065 .005 

Full Pay vs. Free/Subsidized Lunch 

Configural Invariance 88 829.867   .905  .085  .049  

Metric Invariance 98 876.751 11.134 .347 .903 -.002 .082 -.003 .052 .003 

Scalar Invariance 108 977.757 83.044 <.001 .893 -.010 .081 -.001 .058 .006 
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Table D3 

 

Fit Indices of the Measurement Invariance Tests for the 11-Item Math Self-Efficacy Scale Scores Measured at Time 1  

 

Model df S-Bχ2 ∆S-Bχ2 p CFI ∆CFI RMSEA ∆RMSEA SRMR ∆SRMR 

Elementary vs. Middle School 

Configural Invariance 88 554.265   .939  .068  .039  

Metric Invariance 98 564.461 10.873 .368 .939 .000 .065 -.003 .045 .006 

Scalar Invariance 108 608.115 34.573 <.001 .934 -.005 .064 -.001 .048 .003 

Grade 4 vs. Grade 5 

Configural Invariance 88 157.693   .916  .068  .058  

Metric Invariance 98 164.529 7.305 .696 .920 .004 .063 -.005 .078 .020 

Scalar Invariance 108 177.400 9.917 .448 .916 -.004 .061 -.002 .086 .008 

Grade 6 vs. Grade 8 

Configural Invariance 88 369.990   .941  .074  .040  

Metric Invariance 98 391.532 13.389 .203 .938 -.003 .071 -.003 .046 .006 

Scalar Invariance 108 442.516 55.057 <.001 .930 -.008 .073 .002 .052 .006 

Girls vs. Boys 

Configural Invariance 88 579.063   .943  .070  .038  

Metric Invariance 98 610.178 15.461 .116 .941 -.002 .068 -.002 .042 .004 

Scalar Invariance 108 695.075 97.067 <.001 .932 -.009 .069 .001 .046 .004 

Full Pay vs. Free/Subsidized Lunch 

Configural Invariance 88 602.550   .941  .072  .038  

Metric Invariance 98 635.737 20.576 .024 .939 -.002 .070 -.002 .045 .007 

Scalar Invariance 108 713.080 83.265 <.001 .931 -.008 .070 .000 .053 .008 
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Appendix E 

 

Mediation Effects 

 

Table E1 

 

Standardized Direct and Indirect Effects for Mediation Models, Controlling for Prior 

Achievement  

 

Type Domain Indirect Path 
Indirect 

Effect 

Direct 

Effect 
Direct Path (T1 -> T3) 

Models With Predictor and Mediator at Time 1    

Full Reading T1 Grit -> T1 SE -> TR Motivation .108*** -.005  Grit -> TR Motivation 

Full Reading T1 Grit -> T1 SE -> TR Competence .061** -.022  Grit -> TR Competence 

Partial  Reading T1 Grit -> T1 SE -> MAP Scores .070*** -.055*  Grit -> MAP Scores 

Partial Reading T1 Grit -> T1 SE -> State Test .071*** -.055**  Grit -> State Test Scores 

Partial Math T1 Grit -> T1 SE -> TR Motivation .082*** .094**  Grit -> TR Motivation 

Full Math T1 Grit -> T1 SE -> TR Competence .087*** -.016  Grit -> TR Competence 

Full Math T1 Grit -> T1 SE -> MAP Scores .030*** -.012  Grit -> MAP Scores 

Full Math T1 Grit -> T1 SE -> State Test Scores .036*** .001  Grit -> State Test Scores 

None Reading T1 SE -> T1 Grit -> TR Motivation -.003 .179***  SE -> TR Motivation 

None Reading T1 SE -> T1 Grit -> TR Competence -.015 .100**  SE -> TR Competence 

Partial Reading T1 SE -> T1 Grit -> MAP Scores -.037* .116***  SE -> MAP Scores 

Partial  Reading T1 SE -> T1 Grit -> State Test Scores -.006** .118***  SE -> State Test Scores 

Partial Math T1 SE -> T1 Grit -> TR Motivation .049** .175***  SE -> TR Motivation 

None Math T1 SE -> T1 Grit -> TR Competence -.009 .189***  SE -> TR Competence 

None Math T1 SE -> T1 Grit -> MAP Scores -.006 .060**  SE -> MAP Scores 

None Math T1 SE -> T1Grit -> State Test Scores -.001 .081***  SE -> State Test Scores 

Models With Time-Lagged Mediator    

Partial  Reading T1 Grit -> T2 SE -> TR Motivation .037** .065*  Grit -> TR Motivation 

None Reading T1 Grit -> T2 SE -> TR Competence .016 .021  Grit -> TR Competence 

Full Reading T1 Grit -> T2 SE -> MAP Scores .039*** -.024  Grit -> MAP Scores 

Full Reading T1 Grit -> T2 SE -> State Test Scores .028*** -.027  Grit -> State Test Scores 

Partial  Math T1 Grit -> T2 SE -> TR Motivation .065*** .109***  Grit -> TR Motivation 

Full Math T1 Grit -> T2 SE -> TR Competence .075*** -.005  Grit -> TR Competence 

Full Math T1 Grit -> T2 SE -> MAP Scores .033*** -.016  Grit -> MAP Scores 

Full Math T1 Grit -> T2 SE -> State Test Scores .033*** .003  Grit -> State Test Scores 

Partial  Reading T1 SE -> T2 Grit -> TR Motivation .027** .123***  SE -> TR Motivation 

None Reading T1 SE -> T2 Grit -> TR Competence -.001 .066*  SE -> TR Competence 

None Reading T1 SE -> T2 Grit -> MAP Scores .008 .060**  SE -> MAP Scores 

None Reading T1 SE -> T2 Grit -> State Test Scores -.011 .082***  SE -> State Test Scores 

Partial  Math T1 SE -> T2 Grit -> TR Motivation .069*** .104***  SE -> TR Motivation 

Partial  Math T1 SE -> T2 Grit -> TR Competence .022* .147***  SE -> TR Competence 

None Math T1 SE -> T2 Grit -> MAP Scores .005 .037*  SE -> MAP Scores 

None Math T1 SE -> T2 Grit -> State Test Scores .007 .077***  SE -> State Test Scores 

 
Note. T1 self-efficacy (SE) consisted of 4 content-related items and 7 self-regulation items. T2 self-efficacy 

consisted of 4 content-related items. 
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Table E2 

 

Standardized Direct and Indirect Effects for Mediation Models, Without Controlling for Prior 

Achievement  

 

 

Type Domain Indirect Path 
Indirect 

Effect 

Direct 

Effect 
Direct Path (T1 -> T3) 

Predictor and Mediator at Time 1    

Full Reading T1 Grit -> T1 SE -> TR Motivation .200*** -.041  Grit -> TR Motivation 

Full Reading T1 Grit -> T1 SE -> TR Competence .195*** .081*  Grit -> TR Competence 

Partial  Reading T1 Grit -> T1 SE -> MAP Scores .239*** -.132***  Grit -> MAP Scores 

Partial Reading T1 Grit -> T1 SE -> State Test .235*** -.135***  Grit -> State Test Scores 

Partial Math T1 Grit -> T1 SE -> TR Motivation .152*** .059*  Grit -> TR Motivation 

Full Math T1 Grit -> T1 SE -> TR Competence .185*** -.073**  Grit -> TR Competence 

Full Math T1 Grit -> T1 SE -> MAP Scores .142*** -.067**  Grit -> MAP Scores 

Full Math T1 Grit -> T1 SE -> State Test Scores .151*** -.056*  Grit -> State Test Scores 

None Reading T1 SE -> T1 Grit -> TR Motivation -.026 .315***  SE -> TR Motivation 

None Reading T1 SE -> T1 Grit -> TR Competence -.052* .306***  SE -> TR Competence 

Partial Reading T1 SE -> T1 Grit -> MAP Scores -.085*** .374***  SE -> MAP Scores 

Partial  Reading T1 SE -> T1 Grit -> State Test Scores -.087*** .371***  SE -> State Test Scores 

Partial Math T1 SE -> T1 Grit -> TR Motivation .029* .309***  SE -> TR Motivation 

None Math T1 SE -> T1 Grit -> TR Competence -.036** .380***  SE -> TR Competence 

None Math T1 SE -> T1 Grit -> MAP Scores -.033** .289***  SE -> MAP Scores 

None Math T1 SE -> T1Grit -> State Test Scores -.028* .311***  SE -> State Test Scores 

Time-Lagged Mediator    

Partial  Reading T1 Grit -> T2 SE -> TR Motivation .094*** .064*  Grit -> TR Motivation 

Full Reading T1 Grit -> T2 SE -> TR Competence .094*** .017  Grit -> TR Competence 

Full Reading T1 Grit -> T2 SE -> MAP Scores .136*** -.031  Grit -> MAP Scores 

Full Reading T1 Grit -> T2 SE -> State Test Scores .124*** -.027  Grit -> State Test Scores 

Partial  Math T1 Grit -> T2 SE -> TR Motivation .117*** .091**  Grit -> TR Motivation 

Full Math T1 Grit -> T2 SE -> TR Competence .143*** -.034  Grit -> TR Competence 

Full Math T1 Grit -> T2 SE -> MAP Scores .114*** -.041  Grit -> MAP Scores 

Full Math T1 Grit -> T2 SE -> State Test Scores .117*** -.023  Grit -> State Test Scores 

None Reading T1 SE -> T2 Grit -> TR Motivation .018 .252***  SE -> TR Motivation 

None Reading T1 SE -> T2 Grit -> TR Competence -.012 .259***  SE -> TR Competence 

None Reading T1 SE -> T2 Grit -> MAP Scores -.007 .300***  SE -> MAP Scores 

Partial Reading T1 SE -> T2 Grit -> State Test Scores -.021* .314***  SE -> State Test Scores 

Partial  Math T1 SE -> T2 Grit -> TR Motivation .050*** .253***  SE -> TR Motivation 

None Math T1 SE -> T2 Grit -> TR Competence -.001 .348***  SE -> TR Competence 

Partial Math T1 SE -> T2 Grit -> MAP Scores -.020* .282***  SE -> MAP Scores 

None Math T1 SE -> T2 Grit -> State Test Scores -.016 .315***  SE -> State Test Scores 

 
Note. T1 self-efficacy (SE) consisted of 4 content-related items and 7 self-regulation items. T2 self-efficacy 

consisted of 4 content-related items. 

 

 


