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Abstract
This short-term longitudinal study asked (a) how and for whom socio-

emotional factors like grit and emotional engagement predict later

literacy achievement; and (b) if there are reciprocal effects between

literacy and these socioemotional factors. An autoregressive cross-

lagged (ARCR) design included 3 time points over 4 months with an

ethnic minority, dual language learner sample (n5142; 54% female;

75% Latina/o; M59.47 years old). The procedure at each time point

included teacher-reported student emotional engagement and

adapted grit questionnaires in addition to a student literacy achieve-

ment performance task. A reciprocal model (i.e., socioemotional

factors and literacy affect each other) was compared to direct

(i.e., socioemotional factors impact literacy) and reverse (i.e., literacy

impacts socioemotional factors) models. Results suggested that the

reciprocal model fit better than the direct and reverse models. Within

the reciprocal ARCR model, grit had a significant impact on later liter-

acy achievement via the mediator of engagement and moderated by

age. Findings hold implications for education discourse on reciprocal

and indirect effects of grit on achievement among older elementary-

aged dual language learners.
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1 | INTRODUCTION

Empirical support is clear that grit (i.e., ‘perseverance and passion for long-term goals’; Duckworth, Peterson,

Matthews, & Kelly, 2007, p. 1087) predicts later achievement among largely White youth and adults (e.g., Duckworth,

2016). In contrast, little grit research exists with younger or culturally and linguistically diverse students. In addition,

research is needed on how and for whom socioemotional factors, like grit and emotional engagement, contribute to
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achievement (e.g., Becker & Luthar, 2002; Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011), especially across

age and with the outcome of literacy achievement among dual language learners (e.g., Taboada Barber & Gallagher,

2015). Although the link between grit and literacy achievement has not been examined, recent research has connected

grit with motivation, including among Latina/o students (Eskreis-Winkler, Shulman, Beal, & Duckworth, 2014;

Pin~a-Watson, Lo�pez, Ojeda, & Rodriguez, 2015), and motivation has been found to predict elementary and middle

school literacy achievement (see Guthrie, Wigfield, & You, 2012, for review). Indeed, students’ motivation and engage-

ment do predict literacy achievement, even after adjusting for previous literacy achievement (e.g., Meece, Wigfield, &

Eccles, 1990), and among culturally and linguistically diverse elementary school students (e.g., Taboada, Tonks,

Wigfield, & Guthrie, 2009). Grit, engagement, and achievement research merits an examination of mediation processes

across age in addition to including academic outcomes like literacy achievement among culturally and linguistically

diverse students.

The vast majority of research on socioemotional factors and achievement is typically among majority language

speakers and has reported a directional effect from socioemotional factors onto achievement (e.g., Schonfeld et al.,

2015). It may, however, be possible that the reverse is true—achievement could affect socioemotional processes like

grit and emotional engagement rather than socioemotional affecting achievement (e.g., Pomerantz & Saxon, 2001).

Another possibility is that reciprocal effects exist between socioemotional factors and achievement (e.g., Marsh,

Martin, Yeung, & Craven, 2017; Roeser, Eccles, & Sameroff, 2000). Though other studies have reported the impact of

grit and engagement on achievement (e.g., Duckworth & Quinn, 2009; Duckworth et al., 2007; Wigfield & Guthrie,

1997), none have explored the potential reciprocal relationship between grit and achievement.

Using a cross-lagged design over 3 time points across 4 months, this study examined (a) the directionality of

effects between socioemotional factors (i.e., emotional engagement, grit) and literacy achievement; and (b) moderated

mediation processes among grit, engagement, and literacy in a sample of dual language, largely Latina/o students. We

operationalized socioemotional factors as beliefs, goals, attitudes, and skills used in managing emotions and behavior in

a learning context (Domitrovich, Durlak, Staley, & Weissberg, 2017; Parke & Clarke-Stewart, 2011; Weissberg, Durlak,

Domitrovich, & Gullotta, 2015).

2 | GRIT AND ENGAGEMENT

Grit and emotional engagement were selected for this study because we conceptualize both as falling under the

umbrella of emotions, as explained below. They were also selected because emotional engagement has neither been

examined as an outcome of grit nor as a mediator of grit’s impact on achievement. In addition, we selected grit and

engagement because they both play important roles in current education discourse, especially in the context of socio-

emotional learning, so understanding the process by which grit and engagement impact achievement may contribute

to education discourse and practice.

Affect theory identified emotions as the root of social, emotional, and behavioral functioning, as in specific

emotions like interest (Tomkins, 1963). Grit may overlap with emotional engagement in grit’s ‘consistency of interest’

subscale, which can be conceptualized as grit’s emotional component of passion or long-term interest (Duckworth,

2016). Indeed, a few recent articles have criticized the construct of grit as to whether or not it is unique from other

forms of personality, and other forms of motivation and engagement, among high schoolers and young adults (Cred�e,

Tynan, & Harms, 2016; Muenks, Wigfield, Yang, & O’Neal, 2016). Grit and emotional engagement, however, may not

be one and the same given that only one of grit’s two subscales is about interest. And, the construct of emotional

engagement does not necessarily imply consistent, sustained interest, which is implied by grit’s consistency of interest

subscale; indeed, one can be emotionally engaged in one topic then emotionally engaged in a different topic minutes

later. Therefore, one could have high emotional engagement but low grit. Grit also has the subscale of ‘perseverance

of effort’ which we conceptualize as a unique behavioral and action-oriented perseverance component of grit

(e.g., ‘I finish whatever I begin in school’.); in contrast, we view emotional engagement as primarily affective (e.g., ‘When

I’m in class, I feel good’.).
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Although grit and motivation have been found to be correlated with each other (Eskreis-Winkler et al., 2014;

Pin~a-Watson et al., 2015), we would argue that grit is also distinct from the motivation construct. Although grit’s perse-

verance of effort is an element of motivation, consistency of interests is not. In addition, grit has been characterized by

Duckworth and colleagues as a personality trait (i.e., ‘how people behave, think, and feel’) which is preceded by motiva-

tion (i.e., ‘what people want’) (Von Culin, Tsukayama, & Duckworth, 2014, p. 1). Grit can be further differentiated from

motivation due to the longer time span over which grit operates (Duckworth & Eskreis-Winkler, 2013). In contrast,

motivation can apply to short-term goals; grit is defined by ‘the tendency to pursue long-term goals with passion and

perseverance’ (Von Culin et al., 2014, p. 2).

Von Culin et al. (2014) argue that engagement may contribute to grit, but they also propose that the reverse may

be true: grit may contribute to engagement. The research to date on whether or not grit causes engagement, or vice

versa, is limited because the only studies examining relations between grit/perseverance and engagement have been

cross-sectional, so researchers were unable to test if grit affects engagement (Martin, 2011; Muenks et al., 2016;

Wolters & Hussain, 2014). Viewed through the lens of flow theory (Shernoff & Csikszentmihalyi, 2009), engagement is

the outcome of pursuing challenging goals with a high level of concentration and interest, a pursuit akin to how

researchers describe grit. We argue that grit is more likely to engage students in their work, rather than the reverse, but

there is no evidence yet to prove which effect is stronger. There is, however, evidence that motivation influences

achievement via the mediator of engagement (e.g., Wigfield et al., 2015). Therefore, we test if grit impacts later achieve-

ment via the mediator of engagement in the context of an autoregressive cross-lagged (ARCR) model (see Methods for

description of ARCR design). Given concerns about overlap between grit and engagement (e.g., Muenks et al., 2016), the

ARCR design of this study controls for such overlap by testing Time 1 grit’s prediction of Time 2 engagement, while con-

trolling for Time 1 engagement, and Time 2 engagement’s prediction of Time 3 literacy, while controlling for Time 2 grit.

3 | SOCIOEMOTIONAL FACTORS AND ACHIEVEMENT

3.1 | Grit and achievement

In studies with primarily middle-income, high achieving, White adults and college students, grit has demonstrated

weak, positive relations with GPA (Duckworth & Quinn, 2009; Duckworth et al., 2007), with similar relations in one

study with African American and Latina/o high school students (Eskreis-Winkler et al., 2014). None of those studies,

however, controlled for the same measure of Time 1 achievement when reporting grit’s predictive strength of later

achievement, therefore possibly overestimating grit’s predictive value. It is possible that grit may have a cumulating

effect over time, so the grit literature needs to examine grit across multiple ages, including childhood. To our

knowledge, there are only two studies of students’ grit in childhood, and these include high achieving 10–15 year olds

(Duckworth & Quinn, 2009; Duckworth, Kirby, Tsukayama, Berstein, & Ericsson, 2010). Among diverse prep school

students (58% White; 18% receiving free or reduced-price lunch; Duckworth & Quinn, 2009), grit predicted GPA 1

year later, without adjusting for previous GPA. These studies by Duckworth and colleagues were done with students

who overlapped in age with the current study—the current study has third through fifth graders and these studies had

fourth grade or older students. Given that these Duckworth studies were with high-achieving students and did not

adjust for previous achievement, a longitudinal study of grit with a lower income, culturally and linguistically diverse

sample is needed.

3.2 | Engagement and achievement

Engagement relates to academic achievement (e.g., Wigfield & Guthrie, 1997), including among Latina/o youth (Roche

& Kuperminc, 2012). This study examined emotional engagement which is operationalized as ‘the ways in which

students react affectively to classroom activities’ (Wigfield et al., 2015, p. 670). Most relevant to this study, emotional

engagement has demonstrated positive relations with literacy achievement (Ladd & Dinella, 2009; Schiefele, Schaffner,

M€oller, & Wigfield, 2012; Taboada et al., 2009).
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The relation between emotional engagement, namely interest in learning, and literacy may change with age.

Research suggests that interest in reading (i.e., engagement in reading literacy) may decrease across the elementary

school years (Wigfield et al., 1997). Grit may be a flexible trait (Duckworth, 2016) which ‘crystallizes’ or accumulates

with age, especially across younger ages. Hence, grit’s relation with achievement may also change with age. The

relation between emotional engagement and literacy achievement may differ by age, in the context of a mediation

model with grit impacting literacy achievement via engagement.

In sum, grit and engagement may impact literacy achievement. If, how, and for whom grit impacts literacy achieve-

ment is not clear. We expect grit to impact later literacy achievement via engagement and for the relation of

engagement with achievement to differ by age among ethnic minority, dual language elementary students.

3.3 | Reciprocal effects between socioemotional factors and achievement

Reciprocal effects studies have revealed mutual effects among social development factors over time, including over a

short-term time frame (e.g., Vecchione, D€oring, Alessandri, Marsicano, & Bardi, 2016). Some researchers propose using

a dynamic reciprocal effects model of socioemotional factors with achievement (e.g., Marsh et al., 2017) instead of a

model that conceptualizes the relation of socioemotional factors with achievement from a static cause and effect per-

spective. Others have relied on a transactional model of development (Sameroff, 1975) to frame how reciprocal proc-

esses may occur between socioemotional factors and achievement during elementary school. Though much research

indicates that socioemotional processes may lead to increased achievement (e.g., Durlak et al., 2011), the reverse may

also be true—academic achievement has been related to an increase in prosocial outcomes (Miles & Stipek, 2006),

such as social competence (Welsh, Parke, Widaman, & O’Neil, 2001) and emotional well-being (Roeser et al., 2000).

Reading achievement was more likely to affect later behavioral engagement, rather than the reverse, in a cross-lagged

study from preschool through elementary school (Guo, Sun, Breit-Smith, Morrison, & Connor, 2015). Another study,

however, found that there was a reciprocal relation between reading achievement and effortful engagement over 3

years of elementary school (Hughes, Luo, Kwok, & Loyd, 2008). Perhaps, literacy achievement will affect the socioemo-

tional factors in this study, given that how well dual language students do in English literacy achievement may affect

how engaged or persevering they are in class. For instance, a dual language student may find literacy achievement frus-

trating, and such frustration might, in turn, affect the student’s grit and emotional engagement in class. Indeed, literacy

achievement may affect socioemotional processes among dual language learners (G�anadara, Rumberger, Maxwell-Jolly,

& Callahan, 2003). Compared to directional (i.e., socioemotional affects achievement) or reverse models (i.e., achieve-

ment affects socioemotional), we expect a stronger fit of a reciprocal model (i.e., socioemotional affects achievement

and achievement affects socioemotional) in this sample of ethnic minority, dual language learners (see Figure 1).

FIGURE 1 Model 1 (M1) DirectionalModel: Socioemotional factors impact literacy (small, round dot arrows). Model 2
(M2) ReverseModel: Literacy impacts socioemotional factors (dash dot arrows). Model 3 (M3) ReciprocalModel: Literacy
impacts socioemotional factors and socioemotional factors impact literacy (small, round dot arrows and dash dot arrows).
Note that the solid, autoregressive arrows are included in all threemodels
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3.4 | Literacy achievement among Latina/o dual language learners

According to the National Center for Education Statistics (2015), 4.6 million dual language learners were enrolled in

kindergarten through 12th grade, representing about 9% of all students. An opportunity gap exists between ethnic

minority, dual language learners, and White students (Carter, Welner, & Ladson-Billings, 2013). Systemic obstacles like

under-resourced schools and poor quality dual language learner education, in addition to English as a second language

at home, may make literacy achievement especially challenging for low-income, ethnic minority, dual language learners

(e.g., Taboada Barber & Gallagher, 2015). English learners underperform non-English learners by 40 percentage points

on fourth grade reading tests, a gap that has not improved since 2000; in the state in which this study’s sample resides,

51% of English learners scored at or above basic level of reading in fourth grade, compared to 78% of students who

were not English learners (Murphey, 2014).

The difference between the literacy outcomes of Latina/o elementary school students and their White peers, as

derived from national tests, is also striking with only 21% of Latina/o fourth graders reading at a proficient level,

compared to 46% of White fourth graders (National Center for Education Statistics, 2015); note that the majority of

our ethnic minority sample is Latina/o. Twenty-five percent of U.S.-born Latina/o students who do not read at a profi-

cient level in third grade do not graduate high school (National Longitudinal Surveys, 2000). As children enter the

upper elementary grades, the vocabulary demand of their texts is more academic and domain-specific, which makes

the role of vocabulary and reading comprehension essential (Cain, Oakhill, & Lemmon, 2004). Therefore, English

reading decoding, fluency, and comprehension, which are the focus of this study, are especially important for upper

elementary dual language students.

3.5 | Study hypotheses

We hypothesized that a reciprocal effects model would fit best (i.e., socioemotional factors and literacy achievement

affecting each other) among ethnic minority, dual language learner students compared to a directional (i.e., socioemo-

tional factors directly affecting later literacy) or reverse model (i.e., literacy affecting later socioemotional factors)

(see reverse, direct, and reciprocal models depicted in Figure 1). Within the reciprocal model, we tested a moderated

mediation model in which we expected grit to impact later literacy via the mediator of emotional engagement, with

the effects of emotional engagement on literacy moderated by age.

4 | METHOD

4.1 | Sample

This sample included 142, largely Latina/o third, fourth, and fifth graders at a Title 1 suburban elementary school

serving low-income students in the mid-Atlantic region of the United States. Table 1 details the demographics of this

sample. The sample for this study was 54% female, an average age of 9.47 years old, and 75% Latina/o. The ethnicity

of the remaining 25% included 14% Black and 8% Asian, in addition to 3% from other ethnic groups. Thirty-five

percent of the sample was in third grade, 30% in fourth grade, and 35% in fifth grade. The school district did not give

us permission to ask about immigrant generation or immigration status, countries of origin, or family income level, but

the school-level statistics indicated that 95% of the students received free or reduced lunch. Only students who were

dual language learners were included in this sample. In the literature, dual language learner operationalization ranges

from more to less inclusive. For instance, the definition has ranged from less conservative operationalization like

‘a child living in a household where at least one person older than 5 years speaks a non-English language’ (Child Trends,

2014) to more conservative definitions. Using student and parent-report, we chose a more conservative, less inclusive

operationalization and coded students as dual language learners if they spoke a language other than English with at

least one parent. Note that our operationalization of dual language learner is different from the operationalization

adopted by some school districts of dual language learners as students in two-language immersion schools. From the
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original sample of 149, we removed seven students who were not dual language learners. In sum, all of the students in

this sample are dual language learners who have at least one parent who speaks a language other than English.

In this sample, 82% of students reported that a language other than English was the primary language spoken at

home (Table 1). The remaining 18% reported English as the primary language spoken at home, in addition to speaking

a language other than English with at least one parent at home. Note that there were no significant differences in aver-

age literacy scores at the 3 time points by English being the primary language spoken at home or not. Spanish was the

language reported by 63% of the students as spoken with at least one parent, and an additional 13% spoke French/

Haitian Creole with at least one parent and 29% spoke other languages with at least one parent (e.g., Vietnamese).

Nine teachers completed grit and engagement questionnaires for each of their participating students at each time

point. Four fourth-grade, four fifth-grade, and one third-grade art teacher participated (1 male; 4 Black; 5 White). Each

student’s classroom teacher provided ratings for the fourth- and fifth-grade students. Third-grade teachers as a group

declined participation in the study due to a demanding new workload for third-grade teachers, so the art teacher

completed questionnaires on all third-grade participants. In the analysis section below, this study describes tests we

conducted to rule out teacher cluster effects, and results suggested that there were no teacher cluster effects.

4.2 | Procedure

This study included variables collected at each of 3 time points over 4 months—teacher-reported emotional engage-

ment and teacher-reported adapted grit in addition to a student performance literacy achievement task; these variables

were part of a larger study (i.e., O’Neal, 2017, 2018; O’Neal et al., under review). Time 1 was collected from January to

February 2014, Time 2 from March to April 2014, and Time 3 from May to June 2014. The time between Time 1 and

3 was nonequivalent between individual students. The mean number of days between Time 1 and 3 across students

was 120 days, which is about 4 months; the standard deviation was 16 days.

All procedures were conducted with Institutional Review Board approval from the school district and researchers’

university, including student assent and parent and teacher consents. Participants were recruited in Spanish and

TABLE 1 Demographics

Demographics N %

Child sex: Female 77 54

Age

8 years 24 17
9 years 51 36
10 years 42 30
11 years 24 16
12 years 1 1

Grade level

Third 50 35
Fourth 43 30
Fifth 49 35

Ethnicity

Latina/o 106 75
Black 20 14
Asian 12 8
Other ethnic minority 4 3
White 0 0

Language spoken with at least one parent

Spanish 89 63
French/Haitian Creole 11 8
Other (e.g., Vietnamese) 42 29
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English at a series of PTA meetings and via consent forms sent to parents. Of 256 students total in third through fifth

grades at the school, the study sample represented a 55% recruitment rate. Comparisons of students who participated

versus did not participate could not be conducted since nonparticipation was caused by failure to return consent

forms, which included demographic information.

Given the dual language learner status of the students, we found that the method of reading the instructions and

questions out loud, one-on-one to each student allowed us to best judge student comprehension of the questionnaire

items, and promoted student comfort with asking clarification questions. Students with limited or no English language

skills (n56) were interviewed by Spanish-speaking researchers; one French-speaking student was interviewed by a

French-speaking researcher. Each student also completed a 3-min reading performance task, after receiving one-on-

one instructions from a graduate assistant. The reading task was administered in English regardless of language

proficiency. At each time point, the teachers completed the engagement and adapted grit questionnaires online via

Qualtrics.

4.3 | Measures

4.3.1 | Grit

Teacher-reported student grit was assessed with an adaptation of the eight-item Short Grit Scale (Duckworth & Quinn,

2009). The original Short Grit Scale (Grit-S) was a self-report measure designed for youth or adult participants. Grit

research has reported strong internal consistency, test-retest reliability, and convergent validity with similar measures

like conscientiousness in youth and adult samples (e.g., Duckworth & Quinn, 2009).

The Grit-S scale item vocabulary and phrasing were adapted to improve comprehension of the Grit-S scale for this

younger, limited English proficiency sample, and make it more relevant to the school context. For instance, we trans-

lated the original phrasing of the Grit-S item, ‘I am a hard worker’, into ‘I am a hard worker in school’. We then adapted

the student-reported grit items into teacher-reported grit items. Grit has two subscales—consistency of interests and

perseverance of effort—which indicate a constant interest in a single goal (consistency of interests) and unwavering

commitment to that goal (perseverance of effort) despite obstacles (Robertson-Kraft & Duckworth, 2013). Teachers

rated how much four statements about the student’s consistency of interests (e.g., ‘This student often sets a goal but

later chooses to pursue a different one’.) and four statements about perseverance of effort (e.g., ‘The student finishes

whatever s/he begins’.) described the student, on a 5-point scale (15Not at all, 55Very much). An adapted grit total

score was created using an average of the eight items. For the purposes of parsimonious model testing and ease of

comparison with other grit research, we employed the grit total summary score rather than the grit subscales as the

predictor; the bivariate correlation between the grit subscales in this sample was high at .78. Teacher-reported adapted

grit was selected as the grit indicator, not student-reported adapted grit, due to teacher-reported adapted grit’s better

internal consistency and stronger prediction of literacy achievement (O’Neal et al., under review). The teacher-reported

grit alpha in this study was .92 at all 3 time points.

4.3.2 | Emotional engagement

Emotional engagement was assessed using the five-item emotional engagement subscale of the Engagement versus

Disaffection with Learning scale (EvsD; Skinner, Furrer, Marchand, & Kindermann, 2008); the items address student

interest and enthusiasm in school (e.g., ‘Class is fun’.). Teacher-reported engagement items were the same as those

which have been used with students in previous studies. Teachers rated the statements on a 5-point scale (15Not at

all, 55Very much), and a mean score was calculated for the five items. The EvsD has shown adequate internal

consistency in diverse elementary-aged samples. In this study, the teacher-reported emotional engagement alpha was

.94 at Times 1 and 3, and .95 at Time 2.

4.3.3 | Literacy achievement

Literacy achievement was assessed via an index score from the Test of Silent Reading Efficiency and Comprehension

(TOSREC; Wagner, Torgesen, Rashotte, & Pearson, 2010) which is a performance task that assesses students’ silent
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reading fluency (speed), decoding (accuracy), and comprehension. Students have 3 min to read as many sentences as

possible and decide if each is true or false. The TOSREC has excellent reliability and convergent validity with other

measures of literacy such as the Woodcock-Johnson Tests of Academic Achievement (Kim, Wagner, & Foster, 2011).

4.4 | Analyses

ARCR is useful for testing our first hypothesis comparing strength of directional, reverse, and reciprocal model effects,

in addition to our second moderated mediation hypothesis (Selig & Little, 2012). ARCR models take advantage of mul-

tiple repeated measures on each variable across time and control for previous time points of all variables. We tested if

there was a difference in model fit of a (1) reciprocal model including autoregressive and cross-lagged effects over 3

time points (M3 Reciprocal Model), with both a (2a) nested, directional model with socioemotional factors affecting

achievement (M1 Directional Model), and a (2b) nested, reverse model with achievement affecting socioemotional

factors (M2 Reverse Model) (see all three models depicted in Figure 1). We used maximum likelihood estimation (ML),

with attrition of only two participants by Time 2. We expected that the reciprocal model would fit better than direc-

tional and reverse. Many fit indices were employed to evaluate model fit (Hu & Bentler, 1999)—Chi-square Statistic

(v2), Akaike Information Criterion (AIC), Comparative Fit Index (CFI), Standardized Root Mean Squared Residual

(SRMR), and for comparison of nested with the full, reciprocal model, we used Dv2 and DAIC. To determine model fit,

recommended CFI cutoff is greater than .95 and SRMR cutoff is less than .08 (Hu & Bentler, 1999). Given that direc-

tional and reverse models are not nested with each other, we compared AICs. Note that we have observed variables in

our panel model, and factorial invariance across time cannot be tested in panel models with observed variables (Selig &

Little, 2012).

Our second hypothesis tested the strength of a moderated mediation model, in the context of the reciprocal

model. First we conducted a mediation analysis using Mplus indirect mediation testing with bootstrapping to deter-

mine if the relation between Time 1 (T1) grit and Time 3 (T3) literacy was mediated by Time 2 (T2) engagement, in the

context of the reciprocal effects model. To test moderated mediation, we employed Preacher, Rucker, and Hayes’

(2007) Model 3, which involves moderation of the path between the mediator and outcome, using the moderator of

age. Structural equation modeling (SEM) analyses used Mplus and bootstrapping-tested significance with 10,000

sample replicates (Preacher, 2015). Hayes (2015) recently recommended the use of an index of moderated mediation

instead of the traditional, but limited, interaction coefficient to determine moderated mediation significance. The index

of moderated mediation is the product of regression coefficients—in our study, we test the product of the effect of

grit on engagement (Path a) by the conditional effect of age on the relation between engagement and literacy (Path b).

This product of regression coefficients is a slope which indicates the weight and size of the effect of the moderator on

the indirect effect. Bootstrap confidence intervals of the product of coefficients are the recommended way to judge

significance of the index, instead of the Sobel test (Hayes, 2015).

We argue that ARCR design allows shared variance between T1 grit and T2 engagement to be ruled out as a

concern. We also offer statistical backing for the argument that grit and engagement may overlap somewhat but are

largely two distinct constructs by doing a preliminary confirmatory factor analysis (CFA) that demonstrated adequate

fit of the grit and engagement items loading onto separate grit and engagement constructs (RMSEA5 .06, CFI5 .97,

SRMR5 .04), with adequate loading magnitudes of .51 and higher onto their respective separate constructs. Indeed,

the model with grit and engagement items loading onto separate grit and engagement constructs was a better fit than

when the grit and engagement items were loaded onto one common construct (RMSEA5 .11, CFI5 .90, SRMR5 .06).

Regarding teacher ratings, we needed to rule out construct-irrelevant variance due to potential differences in the

way some teachers may have awarded scores (Kelcey, McGinn, & Hill, 2014). It is important to first test for clustering

effects of differences among teacher raters on predictive paths prior to model testing (Asparouhov & Muthen, 2016).

Therefore, we relied on Hayes’ (2013) approach to two-level cluster effects testing with random effects to determine

whether each path in our model differed by teachers who completed the teacher-report. There was no evidence of

between-teacher variation in any of the ARCR model paths given that the between-teacher variance for each path

was not significant (e.g., Path a variance: Estimate5 .01(.14), p5 .94; Path b variance: Estimate51.51(31.01), p5 .96).
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5 | RESULTS

5.1 | Means and correlations

Although some studies have found that teachers tend to underestimate ethnic minority student ability (e.g., see meta-

analysis by Tenenbaum & Ruck, 2007), teachers in this sample rated student engagement and grit a bit higher than lev-

els reported in studies with student self-reported engagement and grit research among youth and adults (see Table 2).

Student literacy achievement was low, at an average of 19th percentile at T3. The means of all variables at each time

point can be found in the correlation table (Table 1). The grit, engagement, and literacy achievement constructs did not

show significant growth over the period of observation (e.g., standardized estimate of latent growth in literacy achieve-

ment slope5 .17[.17], p5 .31, CI[2.16, .49]).

As expected, mediation path correlations were significant with T1 grit correlated with T2 engagement, which, in

turn, was positively related to T3 literacy achievement. Although there was a strong bivariate correlation of T1 grit

with T2 engagement (r5 .67), it was not too strong for mediation testing because our mediation model was in the con-

text of an autoregressive, cross-lagged model in which T1 grit adjusted for (was set to correlate with) T1 engagement,

and T2 engagement adjusted for T2 grit (see Analysis section).

5.2 | Model comparisons

The Mplus difference test results in Table 3 indicated that there was a significant difference between the reciprocal

and direct models (Dv2537.57, Ddf58, p< .001, DAIC531.58) and the reciprocal and reverse models (Dv2538.46,

Ddf58, p< .001, DAIC528.49). Results indicated that, as hypothesized, direct (SRMR5 .12, CFI5 .91) and reverse

(SRMR5 .11, CFI5 .91) effects models did not fit the data as well as the reciprocal effects model (Table 3); the recipro-

cal model fit was adequate (SRMR5 .04) or approaching adequate (CFI5 .92). An informal comparison of the AICs of

the direct (AIC54439.67) and reverse (AIC54436.58) models suggested that there was no difference between the

two. The only significant cross-lagged path in the direct model was T2 engagement on T3 literacy, Estimate52.33

(.91), p< .05, and in the reverse model, the only significant path was T1 literacy on T2 engagement, Estimate5 .01

(.004), p< .01. Within the reciprocal model, there was a significant direct effect of T2 engagement on T3 literacy, but

no significant reverse effects of literacy on socioemotional factors (Figure 2).

TABLE 2 Descriptives and correlations among grit, engagement, and literacy

1 2 3 4 5 6 7 8

T1 T1 T1 T2 T2 T2 T3 T3 Mean (SD)

1. T1 Engagement – – – – – – – – 4.11 (.88)

2. T1 Grit .76*** – – – – – – – 4.00 (.89)

3. T1 Literacy .33*** .34*** – – – – – – 84.65 (13.00)

4. T2 Engagement .74*** .67*** .34*** – – – – – 4.06 (.89)

5. T2 Grit .60*** .76*** .29** .77*** – – – – 3.93 (.98)

6. T2 Literacy .28** .30*** .71*** .31*** .23** – – – 87.45 (14.63)

7. T3 Engagement .75*** .62*** .28** .78*** .64*** .27** – – 4.15 (.82)

8. T3 Grit .61*** .75*** .39*** .77*** .85*** .29** .77*** – 4.05 (.86)

9. T3 Literacy .33*** .33*** .76*** .38*** .26* .77*** .25** .31*** 86.14 (14.05)

Note. n5 142. T5Time; T1 was collected from January to February 2014,
T2 from March to April 2014, and T3 from May to June 2014. Grit and engagement are teacher-reported, and literacy is
a student-completed performance task.
*p< .05; **p< .01; ***p< .001.
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5.3 | Mediation

Within the ARCR reciprocal model, the mediation model had adequate model fit and the estimate was significant for

the indirect path from T1 grit to T3 literacy mediated by T2 emotional engagement, b51.68, p< .05, CI(.01, .12)

(Table 3; Figure 2).

5.4 | Moderated mediation

Within the reciprocal ARCR reciprocal model, we tested moderated mediation using Preacher and colleagues’ (2007)

Model 3 in which a mediation model includes the moderation of Path b. Results in Table 3 and depicted in Figure 2

supported the hypothesis of moderated mediation—T1 grit to T3 literacy was mediated by T2 engagement and

TABLE 3 Model fit comparison of directional (M1), reverse (M2), and reciprocal autoregressive cross-lagged mod-
els (M3), including mediation and moderated mediation results

Model fit Model comparisons

Model v2 Ddf AIC CFI SRMR Comparison Dv2 Ddf p DAIC

M1. Direct
(SE impacts literacy)

84.50 17 4439.67 .913 .12 Direct vs.
reciprocal

37.57 8 .00 31.58

M2. Reverse
(literacy impacts SE)

83.45 17 4436.58 .914 .11 Reverse vs.
reciprocal

38.46 8 .00 28.49

M3. Reciprocal
(reciprocal model)

67.68 9 4408.09 .924 .04

Mediation path
tested in M3:

b CI (95%)a Moderated mediation
path tested in M3:

b CI (95%)a

T1 Grit!
T2 Engagement!
T3 Literacy

.04* (.01, .11) .43* (.04, 1.15)

aBootstrap-based confidence intervals.
*p< .05.

FIGURE 2 Results for moderatedmediation inM3ReciprocalModel: Autoregressive cross-lagged panel reciprocal
model. Errors and correlations among all predictorswithin each time point (e.g., a correlationwas set between T1 engage-
ment and T1 grit) were included in analyses but not depicted in this figure. Bold lines are significant cross-lagged paths;
dashed lines are not significant. *p< .05; ***p< .001
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moderated by age, with a significant, positive index of moderated mediation, B5 .43, p< .05, CI (.04, 1.15). Given that

the index of moderated mediation—the slope of the line—is positive (Hayes, 2015), the indirect effect of grit on later

literacy achievement through engagement increases with increasing age. Figure 3 depicts that there is a stronger

indirect effect of T1 grit on T3 literacy through T2 engagement for older students than younger students.

Perhaps the significant moderation by age, in the context of mediation, was due to the construct-irrelevant

variance of the third-grade art teacher reporting all of the third-grade students’ grit and engagement, while the fourth-

and fifth-grade students’ grit and engagement were reported by their classroom teachers. To rule out the possibility of

construct-irrelevant, grade-level reporting differences on Path b, we tested and confirmed that the moderated

mediation results were still significant, and nearly the same magnitude, when we tested if the index of moderated

mediation result remained significant when the grade clusters (i.e., grade dummy codes; McNeish & Stapleton, 2016)

were added to the b path, Estimate5 .45(.29), p< .05, CI (.03, 1.21).

There was a high bivariate correlation between T1 grit and T2 engagement, but the ARCR model allowed us to

isolate the element of T1 grit, separate from T1 engagement, when predicting later T2 engagement (Path a), which

controlled for T2 grit. Indeed, the lower beta weight of .23 between T1 grit and T2 engagement in the ARCR

moderated mediation model suggests that the relation between T1 grit and T2 engagement was not inflated when in

an ARCR model. Therefore, we were able to rule out concerns about excessive overlap between teacher-reported grit

and engagement in the moderated mediation model.

6 | DISCUSSION

This study advanced our knowledge of reciprocal and indirect processes between socioemotional factors (i.e., engage-

ment and grit) and literacy achievement among culturally and linguistically diverse elementary school students.

A reciprocal model (i.e., socioemotional factors affecting literacy achievement, and literacy achievement affecting

socioemotional factors) fit better than either a directional (i.e., socioemotional affects literacy) or a reverse model

(i.e., literacy affects socioemotional). Grit was a stronger predictor of later literacy achievement via the mediator of

engagement among older, but not younger, elementary school students. This study offered a strong design for testing

the mediating effect of engagement in accounting for the effect of grit on students’ later literacy achievement because

the ARCR design controlled not only for previous levels of the dependent variable but also for the previous level of

the mediator. This is the first study, to our knowledge, examining how and for whom these constructs are related

among low-income, ethnic minority, dual language learners.

FIGURE 3 Stronger indirect effect of T1 grit on T3 literacy via T2 engagement for older students than younger students
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The reciprocal model results can be framed in terms of mutual dependence between socioemotional factors and

literacy achievement for dual language learners (e.g., Marsh et al., 2017). The results indicated that the reciprocal

effects, as a whole, were important, but it should be noted that no single reciprocal effect drove the significantly stron-

ger model fit of the reciprocal model compared to the direct and reverse models. Previous literacy achievement must

play a role in later socioemotional processes and literacy for low-income dual language learners for whom learning

English can be frustrating, and for whom much of the U.S. literacy education system has failed (G�anadara et al., 2003;

National Academies of Sciences, Engineering, & Medicine, 2017). The reciprocal model had the strongest fit in this

sample, and there was no difference between the fit of direct and reverse models. Often, in the U.S., educators tend to

separate out the socioemotional from achievement, but these results echo voices that call for more integration of soci-

oemotional with academic learning (Collaborative for Academic, Social, and Emotional Learning [CASEL], 2013) and for

more research on culturally relevant classroom engagement (Gay, 2010) to improve literacy engagement and education

of dual language learners.

Moderated mediation results identified how grit may impact emotional engagement and subsequent literacy

achievement in school, with potential consequences for older elementary, culturally and linguistically diverse students.

Engagement was a stronger mediator of the impact of grit on later literacy for older, rather than younger, students.

These mediation results offer the new contribution that engagement plays a role in how grit leads to better achieve-

ment (e.g., Duckworth et al., 2010), which is a model that, to our knowledge, has never been tested. This result is

similar to motivation models and previous research indicating that motivation may impact literacy achievement via

engagement among elementary and middle school students (Wigfield et al., 2015).

This study found that engagement was a stronger mediator of the impact of grit on literacy achievement for older,

rather than younger, elementary school students. Socioemotional processes involving emotional engagement and grit

may, indeed, be important for older dual language, elementary school students’ literacy achievement (Von Culin et al.,

2014). Although the time frame was short (4 months), the strength of the indirect effect with age may indicate that

older elementary students’ personality characteristics are more likely to have ‘crystallized’ or accumulated over time,

while younger students may be more variable in their personality characteristics. This crystallization of grit and engage-

ment may strengthen the relations between these socioemotional factors and literacy with age. More research needs

to examine how the relations of grit and engagement with achievement differ across childhood and diverse samples

(Muenks et al., 2016). Nastasi, Varjas, Bernstein, and Jayasena (2000) recommend identifying processes unique to spe-

cific cultures and demographic groups rather than assuming a one-size-fits-all approach to intervention development.

Thus, the moderated mediation results of this study may have culture-specific implications for future research on soci-

oemotional and literacy achievement intervention development among dual language learners (e.g., Taboada Barber &

Gallagher, 2015).

6.1 | Limitations

The short length of 4 months for this longitudinal study may be a concern because there was neither significant growth

in literacy nor in grit and engagement over the 4-month time period. Such lack of growth may reflect a lack of develop-

mental change in literacy achievement. This particular measure of literacy achievement, however, may also be unlikely

to detect change in literacy achievement over such a short time. Note that the minimal, but non-significant, change

observed when eyeballing the means over time may have been influenced by (a) routine variation caused by multiple

testing; or (b) variability due to attrition; however, there was little attrition because only two participants dropped out

over the course of the study. This short-term design is unlikely to be a serious flaw in this reciprocal, moderated media-

tion model given that our model testing was focused on how socioemotional factors are related to each other and later

literacy achievement, and not on growth in grit, engagement, and literacy over time. An additional critique is that a

short-term longitudinal design may not best capture the processes in this model. Short-term longitudinal studies, on

the other hand, may be ideal for testing mediation models due to many variables having their strongest impact in a

shorter time (Lerner & Lamb, 2015), but research should test the length of time necessary to detect possible effects of

socioemotional factors on achievement, or vice versa.
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Given the importance of a contextual, ecological model for the study of ethnic minority, dual language stu-

dents, future studies need to also collect data on contextual factors which may impact engagement and subse-

quent literacy achievement (e.g., quantity and quality of English learner instruction; Ansari & Gershoff, 2015). This

study had a sample with low literacy, which did not adequately represent the wide variation in academic English

across most dual language learners in the general population. Future sampling designs should tap a more represen-

tative range of dual language literacy levels. Note that this study was conducted in the context of a larger study

that included student-reported grit and engagement; such student-reported completion of grit/engagement meas-

ures could have potentially affected the student grit/engagement which teachers reported in this study. In addi-

tion, a larger sample would permit a more complex model to be tested; an ideal model would include more control

factors which might be relevant (e.g., socioeconomic status; parent literacy levels). Also, given that acculturative

experiences may differ by different Latina/o groups (Coll et al., 1996), we recommend that future research collects

data regarding with which ethnic group the participants identify. It should be noted that the teachers in this sam-

ple reported engagement and grit levels that were a bit higher, on average, compared to student-reported grit lev-

els in other studies; however our previous research has found that the average student-reported engagement and

grit levels in this sample were about the same as reported in other studies (e.g., O’Neal et al., under review). It may

be worth studying a sample with a wider range of teacher- and student-reported grit and engagement. Finally,

there was a high zero order correlation between T1 grit and T2 engagement, but the ARCR model allowed us to

isolate the element of T1 grit, separate from T1 engagement, when predicting later T2 engagement, controlling for

T2 grit; the low beta weight between T1 grit and T2 engagement in the moderated mediation model suggested

that the relation was not inflated when in an ARCR model.

7 | CONCLUSIONS

This study makes a contribution by identifying reciprocal effects between socioemotional factors and literacy achieve-

ment, in addition to how and for whom such processes may be significant. This study’s results, however, are too

preliminary for intervention development, so continued systematic model testing across demographic groups will be

important given recent media attention to grit and premature recommendations for grit-related interventions for ethnic

minority students despite there being little empirical base for such recommendations (e.g., Shechtman, DeBarger,

Dornsife, Rosier, & Yarnall, 2013). Future socioemotional and literacy achievement research with low-income, culturally

and linguistically diverse students may be useful to provide culturally-informed socioemotional targets for dual

language learner literacy interventions.

ACKNOWLEDGMENTS

This research was supported by a faculty seed grant from the College of Education, University of Maryland, Col-

lege Park. I deeply appreciated the wonderful graduate students in my Emotions, Education, and Equity lab who

helped build relationships with this study’s immigrant, dual language school community in addition to collecting

and processing this data, including Lynsey Weston Riley, Ranga Atapattu, Ben Perlow, Meghan Green, and our

team of translators. The relationships we built with the administrators, teachers, families, and students who partici-

pated in this study were very meaningful to us, and I want to thank them for their collaboration, time, and

thoughtful input. I also want to thank the editor, anonymous reviewers, Dr. William Strein, and Dr. Dennis

Kivlighan for their invaluable advice on this paper. And, as always, I feel love and gratitude towards my family for

all their support for my research.

ORCID

Colleen R. O’Neal http://orcid.org/0000-0003-3461-218X

O’NEAL ET AL. | 13

http://orcid.org/0000-0003-3461-218X


REFERENCES

Ansari, A., & Gershoff, E. (2015). Learning-related social skills as a mediator between teacher instruction and child
achievement in Head Start. Social Development, 24, 699–715.

Asparouhov, T., & Muthen, B. (2016). General random effect latent variable modeling: Random subjects, items, contexts,
and parameters. In J. R. Harring, L. M. Stapleton, & S. N. Beretvas (Eds.), Advances in multilevel modeling for educational
research: Addressing practical issues found in real-world application (pp. 163–192). Charlotte, NC: Information Age
Publishing.

Becker, B. E., & Luthar, S. S. (2002). Social-emotional factors affecting achievement outcomes among disadvantaged stu-
dents: Closing the achievement gap. Educational Psychologist, 37, 197–214.

Cain, K., Oakhill, J., & Lemmon, K. (2004). Individual differences in the inference of word meanings from context: The
influence of reading comprehension, vocabulary knowledge, and memory capacity. Journal of Educational Psychology,
96, 671–681.

Carter, P. L., Welner, K. G., & Ladson-Billings, G. (2013). Closing the opportunity gap: What America must do to give every
child an even chance. Oxford: Oxford University Press.

CASEL. (2013). 2013 CASEL guide: Effective social and emotional learning programs—Preschool and elementary school edition.
Chicago, IL: Author. Retrieved from http://www.casel.org/guide

Child Trends. (2014). Dual language learners: Indicators of child and youth well-being. Retrieved from https://www.
childtrends.org/wp-content/uploads/2014/11/127_Dual_Language_Learners.pdf

Coll, C. G., Crnic, K., Lamberty, G., Wasik, B. H., Jenkins, R., Garcia, H. V., & McAdoo, H. P. (1996). An integrative model
for the study of developmental competencies in minority children. Child Development, 67, 1891–1914.

Cred�e, M., Tynan, M. C., & Harms, P. D. (2016). Much ado about grit: A meta-analytic synthesis of the grit literature.
Journal of Personality and Social Psychology, 113, 492–511.

Domitrovich, C. E., Durlak, J. A., Staley, K. C., & Weissberg, R. P. (2017). Social-emotional competence: An essential factor
for promoting positive adjustment and reducing risk in school children. Child Development, 88, 408–416.

Duckworth, A. L. (2016). Grit: Passion and perseverance for long-term goals. New York: Scribner.

Duckworth, A. L., & Eskreis-Winkler, L. (2013). True grit. The Observer, 26, 1–3.

Duckworth, A. L., Kirby, T. A., Tsukayama, E., Berstein, H., & Ericsson, K. A. (2010). Deliberate practice spells success: Why
grittier competitors triumph at the National Spelling Bee. Social Psychological and Personality Science, 2, 174–181.

Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R. (2007). Grit: Perseverance and passion for long-term
goals. Journal of Personality and Social Psychology, 92, 1087–1101.

Duckworth, A. L., & Quinn, P. D. (2009). Development and validation of the short grit scale. Journal of Personality
Assessment, 91, 166–174.

Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., & Schellinger, K. B. (2011). The impact of enhancing
students’ social and emotional learning: A meta-analysis of school-based universal interventions. Child Development,
82, 405–432.

Eskreis-Winkler, L., Shulman, E. P., Beal, S. A., & Duckworth, A. L. (2014). The grit effect: Predicting retention in the
military, the workplace, school and marriage. Frontiers in Psychology, 5, 36.

G�anadara, P., Rumberger, R., Maxwell-Jolly, J., & Callahan, R. (2003). English learners in California schools: Unequal
resources, unequal outcomes. Education Policy Analysis Archives, 11, 1–54. Retrieved from http://epaa.asu.edu/epaa/
v11n36/

Gay, G. (2010). Culturally responsive teaching: Theory, research, and practice. New York, NY: Teachers College Press.

Guo, Y., Sun, S., Breit-Smith, A., Morrison, F. J., & Connor, C. M. (2015). Behavioral engagement and reading achievement
in elementary-school-age children: A longitudinal cross-lagged analysis. Journal of Educational Psychology, 107,
332–347.

Guthrie, J. T., Wigfield, A., & You, W. (2012). Instructional contexts for engagement and achievement in reading.
In S. Christenson, A. L. Reschly, & C. Wylie (Eds.), Handbook of research on student engagement (pp. 601–634). Boston,
MA: Springer.

Hayes, A. F. (2013, May). Multilevel mediation analysis. Presentation at the Association for Psychological Science,
Washington DC.

Hayes, A. F. (2015). An index and test of linear moderated mediation. Multivariate Behavioral Research, 50, 1–22.

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6, 1–55.

Hughes, J. N., Luo, W., Kwok, O. M., & Loyd, L. K. (2008). Teacher-student support, effortful engagement, and
achievement: A 3-year longitudinal study. Journal of Educational Psychology, 100, 1–14.

14 | O’NEAL ET AL.

http://www.casel.org/guide
https://www.childtrends.org/wp-content/uploads/2014/11/127_Dual_Language_Learners.pdf
https://www.childtrends.org/wp-content/uploads/2014/11/127_Dual_Language_Learners.pdf
http://epaa.asu.edu/epaa/v11n36/
http://epaa.asu.edu/epaa/v11n36/


Kelcey, B., McGinn, D., & Hill, H. (2014). Approximate measurement invariance in cross-classified rater-mediated
assessments. Frontiers in Psychology: Quantitative Psychology and Measurement, 5, 1–12.

Kim, Y. S., Wagner, R. K., & Foster, E. (2011). Relations among oral reading fluency, silent reading fluency, and reading
comprehension: A latent variable study of first-grade readers. Scientific Studies of Reading, 15, 338–362.

Ladd, G. W., & Dinella, L. M. (2009). Continuity and change in early school engagement: Predictive of children’s achieve-
ment trajectories from first to eighth grade? Journal of Educational Psychology, 101, 190–206.

Lerner, R. M., & Lamb, M. E. (Eds.). (2015). Handbook of child psychology and developmental science, socioemotional
processes (Vol. 3). Hoboken, NJ: Wiley.

Marsh, H. W., Martin, A. M., Yeung, A. S., & Craven, R. G. (2017). Competence self-perceptions: A cornerstone of
achievement motivation and the positive psychology movement. In A. Elliot, C. S. Dweck, & D. S. Yeager (Eds.),
Handbook of competence and motivation (2nd ed.). New York, NY: Guilford.

Martin, A. J. (2011). Courage in the classroom: Exploring a new framework predicting academic performance and
engagement. School Psychology Quarterly, 26, 145–160.

McNeish, D., & Stapleton, L. M. (2016). Modeling clustered data with very few clusters. Multivariate Behavioral Research,
51, 495–518.

Meece, J. L., Wigfield, A., & Eccles, J. S. (1990). Predictors of math anxiety and its influence on young adolescents’ course
enrollment intentions and performance in mathematics. Journal of Educational Psychology, 82, 60–70.

Miles, S. B., & Stipek, D. (2006). Contemporaneous and longitudinal associations between social behavior and literacy
achievement in a sample of low-income elementary school children. Child Development, 77, 103–117.

Muenks, K., Wigfield, A., Yang, J. S., & O’Neal, C. R. (2016). How true is grit? Assessing its relations to high school and
college students’ personality characteristics, self-regulation, engagement, and achievement. Journal of Educational
Psychology, 109(5), 599. https://doi.org/10.1037/edu0000153

Murphey, D. (2014). The academic achievement of English language learners: Data for the U.S. and each of the states (Issue
Brief No. 2014-62). Retrieved from https://www.childtrends.org/wp-content/uploads/2015/07/2014-62AcademicA-
chievementEnglish.pdf

Nastasi, B. K., Varjas, K., Bernstein, R., & Jayasena, A. (2000). Conducting participatory culture-specific consultation: A
global perspective on multicultural consultation. School Psychology Review, 29, 401–413.

National Academies of Sciences, Engineering, and Medicine. (2017). Promoting the educational success of children and
youth learning English: Promising futures. Washington, DC: The National Academies Press. Retrieved from https://doi.
org/10.17226/24677

National Center for Education Statistics. (2015). The nation’s report card: Reading 2015. National Center for Education
Statistics. Retrieved from https://www.nationsreportcard.gov/reading_math_2015/#reading/acl?grade54

National Longitudinal Surveys. (2000). The national longitudinal survey of youth 1979 (NLSY79). United States Department
of Labor. Retrieved from http://www.bls.gov/nls/nlsy79.htm

O’Neal, C. R. (2017). Influence of individual versus peer grit on later individual literacy achievement among dual language
learners. School Psychology Quarterly. https://doi.org/10.1037/spq0000212

O’Neal, C. R. (2018). The impact of stress on later literacy achievement via grit and engagement among dual language
elementary school students. School Psychology International, https://doi.org/10.1177/0143034317752519

O’Neal, C. R., Boyars, M., Riley, L. W., & Wigfield, A. (under review). Grit psychometric functioning and relations with later
literacy achievement among dual language learner elementary school students.

Parke, R. D., & Clarke-Stewart, A. (2011). Social development. New York, NY: Wiley.

Pin~a-Watson, B., Lo�pez, B., Ojeda, L., & Rodriguez, K. M. (2015). Cultural and cognitive predictors of academic motivation
among Mexican American adolescents: Caution against discounting the impact of cultural processes. Journal of
Multicultural Counseling and Development, 43(2), 109–121.

Pomerantz, E. M., & Saxon, J. L. (2001). Conceptions of ability as stable and self-evaluative processes: A longitudinal
examination. Child Development, 72, 152–173.

Preacher, K. J. (2015). Advances in mediation analysis: A survey and synthesis of new developments. Annual Review of
Psychology, 66, 825–852.

Preacher, K. J., Rucker, D. D., & Hayes, A. F. (2007). Addressing moderated mediation hypotheses: Theory, methods, and
prescriptions. Multivariate Behavioral Research, 42, 185–227.

Robertson-Kraft, C., & Duckworth, A. L. (2013). True grit: Trait-level perseverance and passion for long-term goals
predicts effectiveness and retention among novice teachers. Teachers College Record, 116, 1–27.

Roche, C., & Kuperminc, G. P. (2012). Acculturative stress and school belonging among Latino youth. Hispanic Journal of
Behavioral Sciences, 34, 61–76.

O’NEAL ET AL. | 15

https://doi.org/10.1037/edu0000153
https://www.childtrends.org/wp-content/uploads/2015/07/2014-62AcademicAchievementEnglish.pdf
https://www.childtrends.org/wp-content/uploads/2015/07/2014-62AcademicAchievementEnglish.pdf
https://doi.org/10.17226/24677
https://doi.org/10.17226/24677
https://www.nationsreportcard.gov/reading_math_2015/#reading/acl?grade=4
https://www.nationsreportcard.gov/reading_math_2015/#reading/acl?grade=4
https://www.nationsreportcard.gov/reading_math_2015/#reading/acl?grade=4
http://www.bls.gov/nls/nlsy79.htm
https://doi.org/10.1037/spq0000212
https://doi.org/10.1177/0143034317752519


Roeser, R. W., Eccles, J. S., & Sameroff, A. J. (2000). School as a context of early adolescents’ academic and social-
emotional development: A summary of research findings. The Elementary School Journal, 100, 443–471.

Sameroff, A. J. (1975). Transactional models in early social relations. Human Development, 18, 65–79.

Schiefele, U., Schaffner, E., M€oller, J., & Wigfield, A. (2012). Dimensions of reading motivation and their relation to
reading behavior and competence. Reading Research Quarterly, 47, 427–463.

Schonfeld, D. J., Adams, R. E., Fredstrom, B. K., Weissberg, R. P., Gilman, R., Voyce, C., . . . Speese-Linehan, D. (2015).
Cluster-randomized trial demonstrating impact on academic achievement of elementary social-emotional learning.
School Psychology Quarterly, 30, 406–420.

Selig, J. P., & Little, T. D. (2012). Autoregressive and cross-lagged panel analysis for longitudinal data. In B. Laursen, T. D.
Little, & N. A. Card (Eds.), Handbook of developmental research methods (pp. 265–278). New York, NY: Guilford Press.

Shechtman, N., DeBarger, A. H., Dornsife, C., Rosier, S., & Yarnall, L. (2013). Promoting grit, tenacity, and perseverance:
Critical factors for success in the 21st century (pp. 1–107). Washington, DC: US Department of Education, Department
of Educational Technology.

Shernoff, D. J., & Csikszentmihalyi, M. (2009). Flow in schools: Cultivating engaged learners and optimal learning environ-
ments. In R. Gilman, E. S. Huebner, & M. J. Furlong (Eds.), Handbook of positive psychology in schools (pp. 131–145).
New York, NY: Routledge.

Skinner, E., Furrer, C., Marchand, G., & Kindermann, T. (2008). Engagement and disaffection in the classroom: Part of a
larger motivational dynamic? Journal of Educational Psychology, 100, 765–781.

Taboada Barber, A., & Gallagher, M. A. (2015). Supporting self-regulated reading for English language learners in middle
schools. In Cleary, T. (Ed.), Self-regulated learning interventions with at-risk youth: Enhancing adaptability, performance,
and well-being (pp. 113–133). Washington, DC: American Psychological Association.

Taboada Barber, A., Tonks, S., Wigfield, A., & Guthrie, J. (2009). Effects of motivational and cognitive variables on reading
comprehension. Reading and Writing, 22, 85–106.

Tenenbaum, H. R., & Ruck, M. D. (2007). Are teachers’ expectations different for racial minority than for European
American students? A meta-analysis. Journal of Educational Psychology, 99, 253–273.

Tomkins, S. S. (1963). Affect, imagery, consciousness: Vol. 1. The positive affects. New York, NY: Springer.

Vecchione, M., D€oring, A. K., Alessandri, G., Marsicano, G., & Bardi, A. (2016). Reciprocal relations across time between
basic values and value-expressive behaviors: A longitudinal study among children. Social Development, 25, 528–547.

Von Culin, K. R., Tsukayama, E., & Duckworth, A. L. (2014). Unpacking grit: Motivational correlates of perseverance and
passion for long-term goals. Journal of Positive Psychology, 9, 306–312.

Wagner, R. K., Torgesen, J., Rashotte, C. A., & Pearson, N. (2010). Test of silent reading efficiency and comprehension.
Austin, TX: Pro-Ed.

Weissberg, R. P., Durlak, J. A., Domitrovich, C. E., & Gullotta, T. P. (2015). Social and emotional learning: Past, present,
and future. In J. A. Durlak, C. E. Domitrovich, R. P. Weissberg, & T. P. Gullotta (Eds.), Handbook of social and emotional
learning: Research and practice (pp. 3–19). New York, NY: Guilford.

Welsh, M., Parke, R. D., Widaman, K., & O’Neil, R. (2001). Linkages between children’s social and academic competence:
A longitudinal analysis. Journal of School Psychology, 39, 463–481.

Wigfield, A., Eccles, J. S., Fredricks, J. A., Simpkins, S., Roeser, R. W., & Schiefele, U. (2015). Development of achievement
motivation and engagement. In R. M. Lerner & M. E. Lamb (Eds.), Handbook of child psychology and developmental
science (7th ed., pp. 657–700). Hoboken, NJ: Wiley.

Wigfield, A., Eccles, J. S., Yoon, K. S., Harold, R. D., Arbreton, A., Freedman-Doan, C., et al. (1997). Changes in children’s
competence beliefs and subjective task values across the elementary school years: A three-year study. Journal of Edu-
cational Psychology, 89, 451–469.

Wigfield, A., & Guthrie, J. T. (1997). Relations of children’s motivation for reading to the amount and breadth of their
reading. Journal of Educational Psychology, 89, 420–432.

Wolters, C. A., & Hussain, M. (2014). Investigating grit and its relations with college students’ self-regulated learning and
academic achievement. Metacognition Learning, 10, 293–311.

How to cite this article: O’Neal CR, Goldthrite A, Weston Riley L, Atapattu RK. A reciprocal, moderated media-

tion model of grit, engagement, and literacy achievement among dual language learners. Social Development.

2018;00:1–16. https://doi.org/10.1111/sode.12288

16 | O’NEAL ET AL.

https://doi.org/10.1111/sode.12288

