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control, and took a brief reading assessment. Resugigest that grit may function
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achievement, and that grit’s relation to studehie@ecment may not be as clear-cut as

what has previously been claimed.
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Chapter 1: Introduction

“Grit” is becoming a buzzword in scholarly and p&education circles. The
term grit appears on parenting blogs (e.g., Ca2@&13) and ifNew York Timebest-
selling books on education reform (e.g., Tough,20 has appeared on the lips of
everyone from an Ivy League researcher recentlgrgar Macarthur Genius Award for
grit research (Hanford, 2012) to elementary scipoolkcipals (e.g., Hoerr, 2012). Defined
as a “perseverance and passion for long-term gé@lstkworth, Peterson, Matthews, &
Kelly, 2007, p. 1087), grit joins a collection adyrhoeducational factors (e.g.,
engagement, self-control) predicting academic ssscdearly research concludes that grit
is essential for success, and a movement has fetfldavdevelop and fund interventions
that foster grit in students of all ages (e.g., Bwarth, Grant, Loew, Oettingen, &
Gollwitzer, 2011; Shechtman, DeBarger, DornsifesiRg & Yarnall, 2013). Some
educators even recommend deliberately exposingstsdo failure, in order to help
them foster the grit necessary to overcome obstdcke, Hoerr, 2012; Olszewski-
Kubilius, 2012).

Grit research has, however, gotten ahead of itEb#.field has not yet
established adequate psychometric validity ofagit distinct measure within the
motivational literature or across diverse samplesistruct validity needs to be improved
via further convergent and discriminant evidensa a broader range of comparison
measures. The generalizability of validity and iing¢ consistency statistics across
samples can be improved by reaching past middeuaper-class, older students to
include younger ethnic minority students with msogioeconomic diversity.

Specifically, students who experience the douldegedy of ecological obstacles to



school success (e.qg., stress, povatyd minority status (Natriello, McDill, & Pallas,
1990) may be most in need of resilience factors suscgrit. We do not yet know,
however, if these students display grit differertlign more advantaged samples, or if
grit is a protective factor for them. Thereforasitmportant to assess how grit functions
and relates to academic achievement in a mores#iyeconomically disadvantaged
student sample.
Current Study

The current study replicated and extended Duckvssminal grit studies (e.g.,
Duckworth et al., 2007; Duckworth & Quinn, 2009peSifically, | examined (1) the
psychometric properties of the Short Grit Scal@ gf&’s relation to other
psychoeducational predictors of achievement, arstiréss, and (3) grit’s ability to
explain unique variance in academic achievemertooues, over and above other
psychoeducational factors. Results suggest thatgy function differently in low-
income, minority students facing barriers to loegyt academic achievement, and that
grit’s relation to student achievement may not $elaar-cut as what has previously been

claimed. However, results are tentative due tactireent study’s small sample size.



Chapter 2: A Review of the Literature
Psychoeducational Factors and Academic Success

Although 1Q has long been a popular predictorazfceemic achievement (see
Kaufman & Lichtenberger, 2005, for review), the (gEs years have shown an explosion
of scholarly interest in character-based “noncaggiitor “psychoeducational” predictors
of school success. These factors give rise totéffpgoal-oriented behaviors that
facilitate school achievement in diverse groupstoflents (e.g., Kahn, 2013; Tough,
2012), have a motivational basis (Appleton, Chnista, & Furlong, 2008; Liem &
Martin, 2012; Park, Holloway, Arendtsz, Bempecl&at,i, 2012; Pintrich & DeGroot,
1990), and are paths to academic resilience faskistudents (e.g., Dennis, Phinney, &
Chuateco, 2005; Ream & Rumberger, 2008). The padianclude self-control
(Tangney, Baumeister, & Boone, 2004), conscientiess (e.g., Caprara, Vecchione,
Alessandri, Gerbino, & Barbaranelli, 2011; Corkeswald, & Donnellan, 2012;
Richardson & Abraham, 2009; Trautwein, Ludtke, RtheSchnyder, & Niggli, 2009),
and engagement (e.g., Appleton et al., 2008; @&msstn, Reschly, & Wylie, 2012; Park
et al., 2012), among others. Grit, another goafddad characteristic, may support
student success in a similar way, although neitietinks between grit and other
psychoeducational factors, nor the functioningritfig disadvantaged minority student
samples, has been fully examined.
Understanding Academic Success within a MotivatioridFramework

It is important to include a brief overview of mgition here so that we have a
theoretical framework within which to consider grinfluence on academic

achievement. Motivational theory provides a muftidnsional framework that is crucial



to understanding student academic behaviors (sed2&lek Wigfield, 2009; Wigfield &
Wentzel, 2007, for reviews). “Motivational theorieexplains Paul Pintrich, “are
concerned with the energization and direction ¢fadyer” (2003, p. 669). Although
Duckworth and colleagues do not directly link goitmotivation, they encapsulate that
same energy and focus when defining grit: “Gritadatworking strenuously toward
challenges, maintaining effort and interest overgealespite failure, adversity, and
plateaus in progress” (2007, pp. 1087-1088).

Motivation is the “why am | doing this?” of any kahor, the answer to which
justifies deliberate investment of time, effortdaalents to one activity over another
(Maehr & Meyer, 1997). It embodies “individuals’exgy and drive to learn, work
effectively, and achieve to their potential” (LigsnMartin, 2012, p. 3). Motivation
includes emotional (i.e., Appleton et al., 200®guitive (i.e., Wigfield & Eccles, 2000;
Liem & Martin, 2012), and behavioral componentsjchhall interact to develop long-
lasting academic behaviors (Wentzel, 1998).

Motivation has been called an “academic enableiPéina, Volpe, & Elliott,
2001) in that it promotes behaviors such as stagmtask and using self-control when
studying (Pintrich & DeGroot, 1990), persistencd anmework completion (e.g., Liem
& Martin, 2012), class patrticipation (e.g., RyarD&ci, 2000), and school attendance
(Green, Liem, Martin, Colmar, Marsh, & Mclnernef12), all of which correlate with
higher grades or GPA (e.g., Miserandino, 1996; &idbon & Abraham, 2009).
Motivation is also closely connected to the condtnf engagement, an active emotional,
cognitive, psychological, or behavioral involvementearning (Appleton et al., 2008;

Park et al., 2012). Although not explicitly the@izas a motivational construct, grit's



definition has the necessary components to faleuttte umbrella of motivation. It
involves the emotion of “passion,” the cognitivdidis and values that align with setting
“long-term goals,” and the goal-pursuit behaviofmérseverance” (Duckworth et al.,
2007, p. 1087). Preliminary research suggeststtt@t may enable academic behaviors
(Duckworth et al., 2007).

Grit

Definition of the construct. Grit is the newest construct to join the collectod
psychoeducational promoters of school achievenfargela Lee Duckworth and her
team of researchers at the University of Pennsydvirst became interested in the
concept of grit during a series of interviews wptlofessionals about leadership in a
variety of fields. Over and over again, terms ki&pacity, ambition, and perseverance
were mentioned as intrinsic qualities of the tofqreners, so researchers proposed a
new termgrit, to encapsulate what all of these characterisgesned to have in
common: sustained commitment to ambitions (Duckiwettal., 2007). They set out to
discover if grit further explained why people oétkame intelligence had different
achievement outcomes (Duckworth et al., 2007).

Drawing from the qualitative studies of trait thiets such as William James,
Francis Galton, and James Cattell, Duckworth atidagues made a theoretical
argument for how grit reflects the common trait€@ihmitment, perseverance, and
deliberate practice associated with society’s rsastessful individuals (Duckworth et
al., 2007). They nest grit within the Big Five mbdépersonality traits, which is useful
in conceptualizing qualities (e.g., conscientiossye¢hat predict both vocational and

educational achievement. Preliminary research siggleat, similar to other personality



traits (McCrae et al., 1999; Srivastava, John, Bgsk Potter, 2003), grit matures
systematically with age and changing life respahisés (Duckworth et al., 2007). In a
sample of high-achieving middle- and high schoatients (58% White, 20% Black, 16%
Asian), however, grit scores remained stable oneryear i = .68; Duckworth & Quinn,
2009). Preliminary findings suggest that grit doesfunction differently in male vs.
female children, adolescents, or adults (Duckw&rQuinn, 2009), although two poster
presentations unaffiliated with Duckworth’s resdateam found that48™ grade girls

had significantly higher grit scores than their endlassmates (Rojas, Reser, Usher, &
Toland, 2012; Rojas & Usher, 2012).

Grit has two core components: consistency of isterand perseverance of effort
(Duckworth et al., 2007). Consistency of interests be understood as constant effort
toward and interest in a single goal, or “purpokefontinuous commitment to certain
types of activities versus sporadic efforts in dbeeareas” (Willingham, 1985, p. 213, as
cited in Robertson-Kraft & Duckworth, 2013, p. 1Merseverance of effort can be
explained as strenuous and unwavering commitmeagimal in the face of challenges,
repeated failures, setbacks, absence of positeabteck, and disappointments. “The
gritty individual,” Duckworth and colleagues explaiapproaches achievement as a
marathon; his or her advantage is stamina” (200Z088).

It is this long-term stamina and pinpoint focuscRworth argues, that
distinguishes grit from other factors within the tmational framework. While
motivation helps individuals work hard and compliteir everyday academic
responsibilities, it does not necessarily helpvidiials pursue “personally valued goals

over the course ahonths and yeatgDuckworth & Eskreis-Winkler, 2013, Measuring



Individual Differences in Grit section, para. 2dditionally, having motivation requires
a belief in the feasibility of attaining one’s cleosgoal (e.g., Wigfield & Eccles, 2000).
This implies that motivated students will set algbat is neither too easy nor too hard in
order to experience success and obtain positivabtek that fuels a sense of competence
and subsequently more motivation (e.g., Ryan & P2@00). In contrast, “individuals
high in grit deliberately set for themselves extegymong-term objectives and do not
swerve from them—even in the absence of positiedidack” (Duckworth et al., 2007, p.
1089). Grit, thus, may build upon existing motieail theory by further identifying
within the pool of motivated students the espegidédicated individuals who will
mostly likely reach the highest pinnacles of susaser time, amid the most daunting
obstacles.

It must be noted at this point that grit has béwotized as a stable trait, but it can
(and should) also be conceptualized as a dynamatie. 2ersonality research shows that
traits such as curiosity (Kashdan & Steger, 200id) anxiety (Spielberger, 2010) also
have state-like components. In other words, whiléndividual may maintain a stable
mean score on a trait from one year to the nexg s/ay vary on her average level of that
trait from day to day, in response to her mood sifdational factors. Likewise, grit as it
applies to academic achievement may be situatisobject-specific, or influenced by
students’ variable beliefs, values, and emotiom& Jole published grit-fostering
intervention (Duckworth et al., 2011) suggests trétis dynamic and malleable, but
more research needs to be done to confirm thelgtatside of grit.

Development of the Grit ScaleDuckworth and colleagues intended the 12-item

Grit Scale (Grit-O; Duckworth et al., 2007) and 8gem Short Grit Scale (Grit-S;



Duckworth & Quinn, 2009) to produce valid scorestoth adults and adolescents, to
have a low likelihood of ceiling effects in highkaeving populations, and to have face
validity in a wide variety of achievement domaiiibey carried out a series of
psychometric studies to assess grit’'s factor atrecits functioning within a variety of
high-achieving, largely Caucasian student poputatiand its relationship with
achievement, 1Q, and two traditional psychoeduacatipredictors of success:
conscientiousness and self-control.

The researchers first confirmed the psychometumdoess of the Grit-O in a
large, educationally diverse sample of aduits=(1,545;M = 45) recruited from the
researchers’ website. They then shortened the afteleanalyzing the adult data as well
as data obtained from five distinct samples ofdrkih, adolescents, and adults. In the 12-
item scale, the items loaded onto the two-facteotétical structure of a) consistency of
interests and b) perseverance of effort, and ttt®fs were moderately intercorrelated (
= .45). The researchers removed the two itemsah &ector with the weakest
correlations with outcome variables, which resultethe 8-item Grit-S. The 12-item
scale had high internal consistenay=.85), and the 8-item scale showed acceptable
internal consistency (ranging from .73-.83 acrbssrton-adult samples).

Preliminary psychometric assessments of the Gritcale. Adult grit, measured
by both versions of the scale, had positive coti@ia with educational attainment and
age. Grit accounted for 4.8% of the variance incatianal attainment after controlling
for age. In another adult samph £ 706) where all participants had at least sontleg®
education, grit showed a moderately strong, pasitiwrelation with conscientiousness (

=.77). No additional demographic information wasyided about the participants.



In a sample of 139 undergraduate psychology stadesm the University of
Pennsylvania (69% female; no other demographic @gi@arted), grit had a moderately
weak, positive correlation with GPA and account®ddi.8% of its variance. In a sample
of 1,218 freshman West Point cadets (84% male; C&ucasian), grit scores had a
moderately strong, positive relation to self-coh{ro= .63). Grit was a better predictor of
completion of summer basic training than both selitrol and a composite measure of
previous high school achievement. Contrary to etgiiens, both self-control and grit
showed rather weak correlations with GRA=(.13 and .06, respectively). The
researchers justified the contradictory findingsclarming that surviving the intensity of
summer training requires more long-term commitnaamt perseverance, while
achievement during the first academic year onlyireg shorter-term, task-to-task self-
discipline. A similar sample of 1,308 cadets regda comparable correlation between
grit and conscientiousness .64), and grit once again predicted completioswhmer
training better than either conscientiousness evipus achievement.

In two samples of child and adolescent finalistthie 2005 Scripps National
Spelling Beel = 175 and 190; ages 7-15), grit predicted advaeo¢to higher rounds
of the competition better than both self-contrall @onscientiousness. Grit did not,
however, predict advancement any better than végafter controlling for participant
age. Hours of weekend studying and overall prietls practice mediated the
relationship between grit and final round achiewelich suggests that grit may promote
achievement by giving rise to academic behavioosottier demographic information

was provided for this sample.



Most relevant for the current study, grit was tdstetwo diverse student samples.
One study included a more ethnically- (only 58% Whand economically-diverse (18%
received free or reduced-price lunch), high-acimgwniddle and high school student
sample (Duckworth & Quinn, 2009). Grit scores shdweod test-retest reliability one
year later i = .68), and baseline grit showed a positive cati@h with GPA ( = .30)
and negative correlation with TV watching< -.24) one year later. Although the
researchers confirmed that the scale producecdaitgreliable scoresu(= .82 and .84),
they did not evaluate the scale’s factor structureorrelations with other motivational
variables, which is necessary to fully understdredmhechanisms promoting achievement
in diverse populations. Neither did they reporwdrether any differences were found
between racial groups.

The other study, a large sample of high schoobjtsnN = 4,813) in the Chicago
Public School District (Eskreis-Winkler, Shulmared, & Duckworth, 2014), improved
upon the Duckworth and Quinn study by examiningigrelation to achievement in a
majority-minority sample (45% Hispanic, 43% AfricAmerican, 6% White, and 5%
Asian) and by comparing grit to other psychoedoceti supports relevant to school
success. Scores from a simplified 4-item grit s@&le 3.89,SD = .89) correlated with
standardized achievement test scores (a compdseading and math performances
.15). Scores also had moderate correlations waldemic conscientiousnessH.49)
and school motivatiorr = .49), and predicted high school graduation ntloa@ a year
later OR= 1.48). Being female and being African American weeally correlated with
having more gritr(= .14 and .07, respectively< .001), while being Hispanic was

weakly correlated with having less gnit< -.08,p < .001). Finally, when controlling for
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demographic and motivational variables, grit stdbded unique power to predict
graduationQR=1.21,p <.001). The current study builds on this preliamjnresearch

by more rigorously testing grit's psychometricaifow-income minority sample, and by
using full scales of multiple psychoeducationaldas to test grit's uniqueness as a
construct.

Grit and convergent validity variables. Research shows positive relations
between grit and self-control, and negative retetibetween grit and behaviors that
signal a lack of self-control, such as TV watchimgfead of doing homework
(Duckworth et al., 2007; Duckworth & Quinn, 200Qj&s et al., 2012). Self-control is
the ability to resist impulsive thoughts, emotioasd actions, and to re-route those
instincts into more strategic and goal-orienteddvadrs (Tangney et al., 2004). Ample
research has established self-control’'s concuregation to academic success (e.g.,
Tangney et al., 2004; Wolfe & Johnson, 1995) ad aglts causal influence on academic
success across the lifespan (e.g., Duckworth, suka, & May, 2010; Shoda, Michel,
& Peake, 1990). Grit and self-control are simitathat they both add unique prediction
of achievement outcomes above and beyond whaedigied by IQ (Duckworth et al.,
2007; Duckworth & Quinn, 2009; Duckworth & Seligm&®05). Additionally, both
self-control and grit enable students to persewetieeir work even without intrinsic
interest or reward (Duckworth et al., 2007, 20b@cause students are able to focus on
long- rather than short-term gratification (WondC&ikszentmihalyi, 1991).

Grit also has strong relations with, but is adrgredictor of achievement than,
conscientiousness (Duckworth et al., 2007; Duckiw&rQuinn, 2009).

Conscientiousness, one of the traditional “Big Fpersonality traits (John & Srivastava,

11



1999), describes individuals who tend to be depleledask-oriented, organized,
efficient in their work, self-controlled, and whave a will to achieve (Digman, 1989;
Duckworth et al., 2007; Wolfe & Johnson, 1995). €mantiousness is a reliable
predictor of academic performance from middle stiio®., Trautwein et al., 2009)
through college (Noftle & Robins, 2007; O’ConnoR&aunonen, 2007), even after
controlling for factors such as previous achievenfRichardson & Abraham, 2009) and
IQ (Corker et al., 2012; Poropat, 2009).

Duckworth and colleagues argue that grit diffecsrf both conscientiousness and
self-control because grit taps into more long-tperseverance (the “marathon”
Duckworth describes, 2007, p. 1088), whereas censousness and self-control reflect
commitment to nothing more than finishing the taskand and overcoming “hourly
temptations” (Galton, 1892, as cited in Duckwotttlale 2007). Likewise, grit is distinct
from conscientiousness and self-control in thatgirggests constant, unwavering
vocational interest while a conscientious or selfteolled individual may hop from
interest to interest and shift careers often.

Ethnic Minority Student Grit
Ecological Risk Factors

School persistence and completion are particutdrbllenging — and grit
potentially a protective academic enabler — fonitiminority students living in poverty
(Natriello et al., 1990; Tough, 2012). As of 200&tes of high school dropout for both
minority and low-income students were more thanbtlothat of Caucasian and higher-
income students (Chapman, Laird, Ifill, & KewalRam&011). Many poverty-related

stressors have been linked to academic underachenteand perpetuation of the
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achievement gap, including but not restricted @ 8ES (Annie E. Casey Foundation,
2013; Evans & Rosenbaum, 2008; Reardon, 2011),rhaghility (Sandstrom & Huerta,
2013), low parental education levels (Clotfelteadd, & Vigdor, 2009; Davis-Kean,
2005), lack of parent academic involvement and stjploover-Dempsey et al., 2001,
Jimerson, Egeland, Sroufe, & Carlson, 2000; Str&ghteitzel, 2003), and living in
homes or neighborhoods with high rates of violegesg activity, and substance use
(Anda et al., 2006; Ander, Cook, Ludwig, & Polla@d09). Minority status itself can
also negatively affect academic achievement, simoerities in the U.S. are more likely
to be exposed to these risks and to attend undetwreed, less academically rigorous
schools (e.g., Sirin, 2005).

Motivational processes play a mediating rolehia link between ecological risks
and the likelihood that disadvantaged studentsgi# up on challenges in school or on
their academic goals all together rather than persey (Choy, 2001; Rumberger, 2004;
Tough, 2012). Low-income students are less likelieel a sense of belonging in or
engagement with school (e.g., Willms, 2003), arsflances of low motivation and
disengagement have been reported as precurs@iui@ fand dropout (e.g., Finn &
Rock, 1997; Rumberger, 2004; Stewart, 2006). Adddlly, for low-income minority
students who are or will be the first in their féies to pursue post-secondary education,
these risk processes are even more salient anddray¢erm consequences for academic
goal attainment (Burrus et al., 2013; Nunez, Cuz@damin, & Carroll, 1998). Low-
income students who complete high school and coaton to be first-generation college
students are more than four times more likely tgpdyut within the first year than their

higher-income classmates whose parents attendiegjedEngle & Tinto, 2008).
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Without psychoeducational protections like grit @mfjagement, it may become
increasingly difficult for students to negotiate ttemands of school as they proceed
through the grades (e.g., Roderick, 2006).
Psychoeducational Protective Factors

Fortunately, psychoeducational factors supportofgsl achievement in the face
of risks and obstacles are plastic, responsivetesvention, and capable of change (e.g.,
Yeager & Walton, 2011; Farrington et al., 2012)pfartive teacher and peer
relationships can promote students’ motivationaicademic goals even in the face of
ecological risks (Deci, 1992; Moran, Bundick, Mal&aReilly, 2012; Wentzel, 1998),
and engagement-boosting interventions can helppogierty minority high school
students stay on track to graduate (Connell, Hakpeisher, Clifford, Crichlow, &
Usinger, 1995; Ream & Rumberger, 2008). Academad-getting interventions have
successfully increased persistence among ethnidaiyse middle school students, with
effects lasting at least several months (Duckwettal., 2011), and encouraging students
to identify a purpose for their classwork can baudtievement, even in tedious and
boring classes (i.e., Yeager et al., 2013). It sepromising that grit could play a similar
beneficial role.

Limitations of the Grit Research

Grit in Diverse Student Populations

The current research suggests that, at least almghgachieving students, grit
strengthens resilience in the face of the stresigjue, and temptation to give up that
comes with academic challenges (i.e., Duckwortil.e2007; Duckworth & Quinn,

2009). However, grit has barely been studied ast@npial resilience process that could
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be promoted in disadvantaged students (e.qg., thhedace combined risks of poverty,
minority status, low parental education levels, argd-generation college student status).
For instance, existing research has not adequas$siyssed grit’s factor structure and its
functioning across different ethnic groups, althoggt scores have shown good to
excellent internal consistency € .73 - .85) and have been reliably linked to
achievement outcomes across a variety of sampilesiding adults, high-achieving
Caucasian college undergraduates, and ethnicaiysé middle and high school
students (Duckworth et al., 2007; Duckworth & Quig009).

Only three studies have tested grit in student |[atjons that are ethnically
diverse, explicitly identified as low-income, andhout a history of high achievement,
two of which were only reported in conference prnéggons. In two samples of over
2,400 4-8" graders (52% and 56% White, respectively; 30-89%iwalents eligible for
free lunch), grit scores correlated with studemeréed self-efficacy, self-regulation,
effort in and enjoyment of math and reading (Ragal., 2012; Rojas & Usher, 2012).
No differences were found between ethnic groupsthmufactor structure of grit differed
from the theorized model. Note that the grit itesrese different from those in the
original grit measure so it is difficult to attriteuthe difference in factor structure to item
differences or to the diverse sample. Additionalg, cannot confirm that the lack of
ethnic differences in grit is representative of tvauld be found using the original scale
items.

In a smaller study of urban, African American miist-generation college
students (Strayhorn, 2014), grit predicted firséryeollege grades even after controlling

for prior achievement and intelligence. Contraryptevious research, grit showed
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positive correlations with the intelligence measfure .23), which suggests that grit may
function differently in minority populations withr§t-generation college-student status.

The nature of disadvantaged minority students’ exad obstacles are
gualitatively different from those of Caucasiand&nts who have had more economic
advantages, especially if they are first-generatmfege-going students (Choy, 2001;
Engle & Tinto, 2008). Different obstacles may sujusmtly render different protective
factors more or less beneficial. Previous reseshdws that a context of poverty and its
related stressors (i.e., lack of family supportléarning, neighborhood violence) can
make students susceptible to lower levels of schativation and engagement (Stewart,
2006; Cooper & Crosnoe, 2007). This might sugdest $tudents facing these stressors
will have less grit as well. Other research, howeseggests that levels of motivation,
engagement, and academic persistence vary widéhnvdamples of ecologically
disadvantaged, stressed students (e.g., Waxman, &Radrdn, 2002), suggesting that
perseverance over obstacles cannot be easily prddy economic status alone.
Educational reformers, policymakers, and even thee§$Foundation have put resources
behind interventions to increase grit in disadvgeathstudents as a way to shrink the
achievement gap (e.g., Duckworth et al., 2011; bia@hf2012; Tough, 2012). It is crucial
to assess whether grit is indeed related to thesests’ achievement and beneficial for
their academic outcomes in ways similar to whatbeen seen with Caucasian students.
Distinction of Grit from Other Constructs

The scant research comparing grit to other motwaii or psychoeducational
constructsends mixed messages about grit’s distinction ftwem. For instance, there is

much overlap in what is measured by the Short &rétle and what is measured by Big
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Five Conscientiousness and the Brief Self-Contoall& (e.g., Duckworth et al., 2007,
Duckworth & Quinn, 2009; see Table 1 for comparisbscale items). Additionally, the
very small amount of unique achievement varianaé ghit accounted for in previous
studies fails to provide a compelling argumentvibiy grit should be considered a
superior predictor of achievement.

Grit and engagement have both been independemitld to positive academic
outcomes (Duckworth et al., 2007; Finn & Rock, 19@&rk et al., 2012; Sciarra &
Seirup, 2008), and perseverance has been strangédlto engagement in adult samples
(Peterson, Ruch, Beermann, Park, & Seligman, 2@6i;Culin, Tsukayama, &
Duckworth, 2014). Grit and engagement have not,dvaw been tested together in
minority adolescents facing poverty-related obs&sitb school achievement. In a field
already crowded with overlapping and often pooiffedentiated psychoeducational
constructs (Appleton et al., 2008), testing theccorent relations between all of these
constructs in the current validation study is apomtant initial step toward further
clarifying whether grit is a unique construct isallvantaged minority populations.
Results will have implications for identifying wingrotective factors are most

promising and thus most deserving of research rtedviention focus.
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Table 1

Comparison of Items in Short Grit Scale, Brief &htrol Scale, and Conscientiousness subscaleeoBig Five Inventory

Scale ltems
Short Grit Scale (Grit-S) Brief Self-Control Scale (BSC%) Big Five Inventory,
Conscientiousness subscale (BFf-C) Thematic Overlab
1. New ideas and projects 1. 1 am good at resisting temptation.l am someone who... Distraction OR trouble
sometimes distract me from 2. | have a hard time breaking bad : concentrating OR difficulty
. . 1. Does a thorough job. L
previous ones. habits. maintaining focus
e 2. Can be somewhat careless.
2. Setbacks don't discourage me. 3. | am lazy. .
- . : : 3. Is areliable worker.
3. I have been obsessed with a 4. | say inappropriate things. ; : Lazy vs. hard worker
P : R 4. Tends to be disorganized.
certain idea or project for a short 5. | do certain things that are bad for 5  Tends to be laz
time but later lost interest. me, if they are fun. 6. Perseveres unti)lllthe task is Perseverance OR finishing
4. | am a hard worker. 6. | refuse things that are bad for ' finished what is begun
5. | often set a goal but later choose  me. 7 Does thin s efficientl
to pursue a different one. 7. I wish | had more self-discipline. 8. Makes Ia%]ns and follgWs Pursuing long-term goals OR
6. | have difficulty maintaining my 8. People would say that | have iron ' throu hpwith them following through on plans vs.
focus on projects that take more self-discipline. gh wt : abandoning goals
9. Is easily distracted.

than a few months to complete. 9. Pleasure and fun sometimes keep
| finish whatever | begin. me from getting work done.
| am diligent. 10.1 have trouble concentrating.
11.1 am able to work effectively
toward long-term goals.
12.Sometimes | can’t stop myself
from doing something, even if |
know it is wrong.
13.1 often act without thinking
through all the alternatives.

© N

@Adapted from Duckworth & Quinn, 2009.
Adapted from Tangney et al., 2004.

‘Adapted from John, Donahue, & Kentle, 1991.
dDeveloped by the current study author.
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Hypotheses

In summary, psychoeducational factors similarrtb(g.g., self-control,
engagement) have long served a protective rolledretiucational success of both high-
achieving and at-risk students, across ethnic bacikgls. Grit shows promise as a
comparable academic enabler to these other cotstiudeserves more attention,
however, among low-income, first-generation collggeng, ethnic minority students,
who possibly face the most daunting levels of etlonal obstacles (Burrus et al., 2013)
and who could benefit most from the perseveranae thit provides. Given the demand
to find tools to close the achievement gap, theeruirstudy aims to answer three
guestions:

1. How does grit function, in an ethnic minority, lamcome student population?

2. How is grit similar to and distinct from other psyeducational predictors of
achievement in a minority, low-income student pagioh?

3. Is grit a meaningful predictor of school grades higdacy in a minority, low-
income student population, over and above demograpoiu other
psychoeducational factors?

Results will address a notable hole in the exgsliterature—insufficient
knowledge about the psychometric properties ofgtiteconstruct in ethnically and
socioeconomically diverse populations. It will algrve as a stepping stone to
longitudinal studies of grit's usefulness as a mted of college achievement for
minority, first-generation college-attending stutden

Regarding question 1, | hypothesize that the naeahstandard deviation of the

current sample’s grit scores will resemble the easdound in Duckworth and Quinn’s
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(2009) high-achieving middle- and high-school sar{pl = 3.40,SD = .80). This is the
only other sample of diverse adolescents who caiegblihe full grit scale. At least a
portion of the students (18%) were identified ag-locome, and their description as
“high-achieving” suggests a similar academic wdtkeeto the current sample, who have
committed to their academic futures by joining a-pollege prep program. | also
hypothesize that, as in nearly all previous stydsmrt Grit Scale items will fit the
theorized two-factor structure, and the items shibw good to excellent internal
consistency, with Cronbach alphas between .73 ba8 for the full grit scale and for
the two individual factors. Finally, | will explomacial, gender, and age differences
without making specific predictions, because presigrit studies have given inadequate
exploration of demographic differences and becagsearch on other motivational
constructs provides conflicting findings about ehdiifferences.

Regarding question 2, | hypothesize that grit @amglagement will have a positive
relation, as they are two psychoeducational coatsrinat both involve an emotional
component (passion or interest), that both stem franotivational framework, and that
both relate to achievement outcomes. Additionalhypothesize that grit will have
strong positive relations with the constructs df-sentrol and conscientiousness, as in
Duckworth’s previous research with older studelfitsesults show similar correlations to
what has been found in these high-achieving, prlynahite samples, it suggests that
grit and other motivational constructs function gamy across ethnic and socioeconomic
groups, but that grit overlaps too much with coastousness and self-control to be

considered a meaningfully distinct construct. Hyndlhypothesize that grit will have a
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negative relation with perceived stress becaustre$s’s negative influence on
disadvantaged minority student achievement.

Regarding question 3, | hypothesize that, in at@moce with previous studies, grit
will show a positive relation with achievement maas. | also hypothesize that grit will
predict achievement above and beyond demograpttierfa and equally as well as other
psychoeducational factors. If these hypothesesarrmed, it will provide initial
evidence of grit’s utility as a predictor of academsuccess among low-income, minority
students and will confirm the value of moving fordiavith grit research and

interventions within this population.
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Chapter 3: Methods
Sample

Study participants included 33 students enrollethéUniversity of Maryland’s
Pre-College Program, part of the federally-fundguiverd Bound program that provides
academic enrichment, college preparation, and cacemseling services to high school
students whose families either meet the Federad®pizevel (FPL) criteria for low-
income status or who are first-generation collegeg students (i.e., they will be the
first generation in their families to attend cokggFor six weeks in the summer, students
in ninth through 1% grades live in dormitories on campus and engagerigorous daily
schedule of academic classes, career counselisgpsesstandardized test prep, tutoring,
extracurricular activities, and mock job and colegimissions interviews. The summer
session ends with a college tour for which studemist fundraise their own travel
expenses. Students in the Upward Bound prograhedtniversity of Maryland struggle
with obstacles to higher education including butlmoited to difficulty paying for
college admission applications, tuition, and féask of knowledge of the college and
financial aid application processes; not havingla model at home who completed
college; and trouble reconciling various self-idees (i.e., as an ethnic minority and a
scholar; M. Malcolm, personal communication, Febyub, 2014).

Recruited by Upward Bound from six high school¢hia surrounding
metropolitan area, interested students must sudmadpplication stating their interest in
the program and their desire to pursue higher dnurcal hey are selected for the
program based on the strength of their applicat{pas letters of recommendation and

personal essay), their commitment to staying intpeard Bound program for the
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duration of their high school careers, and therepts’ commitment to supporting them
through the program and to providing volunteer Bdar the program. Students
generally begin Upward Bound when they are in ngreide and remain in it until they
graduate from high school, although a small nunotbgraduated seniors are awarded
internships to spend their last summer before gelleorking with the program. In
addition to the six-week summer session, UpwardnBiatudents attend Saturday
Academy twice monthly during the school year.

The current sample consisted of students 14 -ea8syold, whose mean age was
15.8 years®D=.99; 72.7% female). With the exception of onalstu entering ninth
grade and one student entering college at the et summer, the rest of the sample
was evenly distributed across™.@1", and 13 grades. One hundred percent of the
sample identified as an ethnic minority (69.7% R|alk8.2% Latina(o), 12.1% Native
American, multiethnic, or Caribbean), and 87.5%eMd6-born, with the remaining four
students born in various African countries. Sixayf percent of students were first-
generation U.S. citizens. Eighty-two percent oflstuts reported receiving either free or
reduced-price lunch at school (a proxy for inconaay 60.6% of students were
participating in the program for the first time. @wverage, students knew of just one
family member that had obtained any type of colldggree.

A group informed consent process took place ireff2014 on the University of
Maryland campus, during the Pre-College progranasdatory summer orientation for
all Upward Bound students and parents, and ah@ftoughly 40 staff members for the
summer program. Upward Bound administrators altbwe to give a 5-minute

recruitment presentation including an overviewhs study’s purpose, potential benefits
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and risks, activities expected of participants, studient incentives for participating
(certificate of participation and entry into a Vigidt card raffle). Consent forms were
passed out to parents in small groups after theeptation. With the exception of one 18-
year-old student who consented herself, parents gdwrmed consent for their children
who were minors.

Due to the small number of parents available teseahtheir children after the
orientation, the final sample was limited to 33dstts. While the program leader was
committed to a strong recruitment plan at orientgtthe chaotic orientation process and
the paperwork required for parents to completelilite time or attention for this study’s
consent form completion. | attempted to continueuigment for several additional
weeks, speaking individually with students duringekly dormitory check-ins. | also
enlisted the help of Upward Bound counselors ttribiste consent forms to interested
students who had not yet received a form or hagbtten to bring a copy home to their
parents. Despite multiple attempts, | no longer &gdod opportunity to conduct a direct
consent process with the parents once orientatamowner.

Procedures

Data collection procedures consisted of two pdafsa 10- to 15-minute, 91-item
online questionnaire, which students completed”@us$ loaned from Upward Bound,
and (b) a three-minute assessment of silent redlliagcy and comprehension,
administered in group paper-and-pencil format. Jim¥ey was accessed individually via
the Qualtrics.com secure online survey platformdgnts were given the iPads with the
survey website pre-loaded, and instructed thastineey would likely take between 10

and 15 minutes. They were told that they could skip questions they were not
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comfortable answering, or ask me questions atiamg during the survey. They were
told that, once they pressed the final Submit loutto the survey, they would be entered
into a drawing for one of three $25 Visa gift carfise the measures section for a full
description of the scales and items included irstieey. All students received a
University of Maryland certificate of participati@and were entered into the drawing at
the end of their participation.

Each participant completed the online survey duadne evening study hall
period. There was not enough private space availablsurvey completion, and
participating students were in multiple locatiohshe start of the study halls (i.e., dorm
rooms, outdoor courtyards, library, recreation rehntherefore, student completion of
surveys was not standardized and often interrupyedistractions from other students not
involved in the research. Nearly half of the stude@aok the survey while sitting in
groups of four to six participants at tables im@é residence hall recreation room. The
others completed the survey on couches in theaesalhall lobby, outside on courtyard
benches (where the most distractions occurred lilorary computer lab, and inside a
dormitory resident assistant’s office. | remainathwgtudents in all locations to monitor
the use of the iPads, to answer questions, anid¢owrage interruptions or re-direct
participating students who began to compare ansWéusients were offered light
refreshments before starting the survey.

Administration of the reading assessment occurrepliet empty classrooms next
door to where each student had his or her aftergoaump counseling session. Students
were taken from their sessions and brought to lesmom, in groups of one to four

depending on how many participants were part ofi eacinseling session. There were no
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other adults or students in the classrooms duhegssessment, and each student was
seated at a separate desk and given a pencil stgbieklet. | administered the
assessment aloud, according to standardized itistnaqsee Group Administration
instructions in Appendix), starting with two sampj@estions. Students then completed a
series of practice questions and | reviewed thevarss Students were given the
opportunity at that point to ask any final quessionhen, the students were instructed
that they would have three minutes to answer as/rgaestions inside the test booklet as
possible. The timer began, and students workedlgaied independently in their test
booklets. At the end of the three minutes, | caéldgencils and test booklets from the
students and allowed them to return to their coiumgsessions. Two students were
absent during the original assessment day and edetptheir TOSRECS in the outdoor
courtyard of their dorms along with their surveys.
Measures

Demographic information. The demographic portion of the survey included
guestions about the students’ (a) age, (b) gelfderace/ethnicity, (d) parents’ native
country, (e) students’ native country, (f) gradeelan school, (g) number of years in
Upward Bound, (h) free or reduced-price lunch stdéte., proxy for income), (i) family
members in household, and (j) whether other fami#ynbers had graduated from a 2- or
4-year college.

Psychoeducational variables.

Grit. Grit was assessed with the Short Grit Scale (§ribuckworth & Quinn,
2009). Students rated how much four statementstabew consistency of interests (i.e.,

“| often set a goal but later choose to pursudfarmint one.”) and four statements about
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their perseverance of effort (i.e., “I finish whaee | begin.”) described them, on a 5-
point scale (1 = Not like me at all, 5 = Very mdit® me). Grit-S scores have shown
good to excellent internal consistency and valibtypredicting achievement outcomes
in many samples of primarily Caucasian adults anigge students (Duckworth et al.,
2007), a few samples of ethnically diverse middlid high school students (Duckworth
& Quinn, 2009), and Black male first-generationlegé students (Strayhorn, 2014).

Conscientiousness. Conscientiousness was assessed with the conscign¢iss
subscale from the 44-item Big Five Inventory (BFdhn, Donahue, & Kentle, 1991).
Students rated how much they agreed with 9 iterostabhemselves (e.g., “I pay
attention to details.”) using a 5-point Likert seél = disagree strongly, 5 = agree
strongly). The BFI has been used in a wide rangsugfies on adults as young as 21
years old. Scores from each of the trait scalew/shaellent internal consistency and
test-retest reliability, and are predictive of imjaat life outcomes such as academic
performance (e.g., Benet-Martinez & John, 1998).

Engagement. Cognitive and psychological engagement was assesseg the
Student Engagement Instrument (SEI; Appleton, @nson, Kim, & Reschly, 2006).
This 35-item self-report questionnaire includeg¢hcognitive engagement subscales
(i.e., Control and Relevance of School Work, 9 gefuture Goals and Aspirations, 5
items; Extrinsic Motivation, 2 items) and three gsglogical engagement subscales
(Teacher-Student Relationships, 9 items; Peer Stifigrd_earning, 6 items; Family
Support for Learning, 4 items). Students rated hayeh they agreed with statements
about their cognitive engagement, or their vallwhgchool and sense of its importance

(e.g., “What I'm learning in my classes will be iorpant in my future.”). They also rated
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their agreement with statements about their psythichl engagement, or how much
belonging and support they felt at school (e.gfeél safe at school.”) on a 4-point scale
(1 = Strongly Disagree, 4 = Strongly Agree). Thigdy included 5 of the original 6
subscales; | did not include the Extrinsic Motieatsubscale because it has questionable
factor integrity (Appleton et al., 2006; Betts, Agion, Reschly, Christenson, & Huebner,
2010). The SEI has produced reliable and validesctirat correlate in expected ways
with achievement and conduct problems among diyerban, low-income middle and
high school students (Fredericks et al., 2011).

Emotional engagement was assessed with 5 itemsthremmotional engagement
subscale of the Engagement versus Disaffection katirning — Student Report scale
(EvsD; Skinner, Furrer, Marchand, & Kindermann, @0@tudents rated how true five
statements about their interest and enjoymentladade.g., “I enjoy learning new things
in class.”) were on a 4-point scale (1 = not atrak, 4 = very true). EvsD scores
obtained from ethnically and geographically divgsspulations of middle school
students have shown construct validity and adeqotgmal consistency. The scale has
also been used with high school students (Fredegtkl., 2011).

Self-control. Self-control was assessed using the self-repaef Belf-Control
Scale (BSCS; Tangney et al., 2004). Students fatedmuch 13 statements (“I am good
at resisting temptation.”) sounded like them, @ @oint scale (1 = Not at all, 5 = Very
much). This scale has produced highly reliable stallle scores that correlate with GPA
in moderately diverse college samples (Tangnel,,e2@04) and in high-achieving high

school samples (e.g., MacCann & Roberts, 2010).
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Stress.Student stress was assessed using the Perceiesd Strale - 10-item
Version (PSS-10; Cohen, Kamarck, & Mermelstein,3)98tudents rated how often they
felt or thought 10 different ways in the past mofglg., “In the last month, how often
have you found that you could not cope with allttiags that you had to do?”), on a 5-
point scale (1 = Never, 5 = Very often). The orthgss measures designed for non-adult
samples are life event scales, which do not tapthe subjective, emotional experience
of stress. Therefore, | chose the PSS-10, whishitable for non-clinical populations
with at least a junior high school vocabulary le8dores from the original 14-item
version of the PSS show negative correlations weh-being among African American
and Black Caribbean adolescents in the U.S. (Rase, Joe, Shields, & Caldwell, 2014),
and scores from a shortened version of the scal@ gbod internal consistency and
correlate with multiple mental health outcomesiwedse high school samples (e.g.,
Suldo, Shaunessy, & Hardesty, 2008; Suldo & ShayaBgdrick, 2013).

Achievement.High school achievement was assessed by askidgrgs) “What
is your current weighted GPA?” The Upward Boundgoaomn administrator
recommended this specific wording in order to digtiish between the two versions of
GPA that students receive on their transcriptsd&its were given an open-ended text
box in which to report their GPA; all but one staotieeported a face-valid GPA score to
one or two decimal places. One student left thevanblank. A few students asked me
during the survey to confirm that they should it weighted, not their unweighted,
GPA. Others asked for clarification on whether tebguld report their GPA from the
end of the recent school year. Thus, there may haga some confusion as to how to

report GPA.
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Literacy skills as an achievement outcome variade assessed via the Test of
Silent Reading Efficiency and Comprehension (TOSR®&@gner, Torgeson, Rashotte,
& Pearson, 2010), which tests students’ silentirgpfluency (speed), decoding skill
(accuracy), and comprehension. This measure wakingeldition to GPA because
literacy is foundational to overall school achiewn Students had three minutes to
silently read as many individual sentences as plesand decide if each sentence was
true or false (e.qg., “A tortoise is faster tharreyfpound.”). Students entering ninth of"10
grade in Fall 2014 were administered the ninth gnagtsion of the assessment, and
students entering 1and 13" grade or entering college were administered tHe11)
grade version. All students were administered FOrmas this form was developed for
use at any time of the year. This study used thEREC index score, which is the
standardized scord/(= 100,SD= 15) used for comparison of test-takers’ perfaroga
with that of a nationally-representative sampl&23 individuals. The TOSREC has
strong convergent validity (correlation coefficient.70) with other standardized
measures of reading fluency and comprehension W.4ll; Wagner et al., 2010).
Analysis

| first computed summary scores for all psychoatiooal and stress scales, and
obtained summary descriptive statistics for all dgraphic, academic, and
psychoeducational variables (see Table 2 for psyetiac properties of all variables).
From a developmental standpoint, ages 14-16 argdemred mid-adolescence, while
ages 17-19 are considered late adolescence (Bd968). However, my small sample
size precluded me from having adequate analytiogpdavdetect any existing differences

when age was categorized in this way. Therefore vaas coded as a dichotomous
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categorical variable of 14 - 15 or 16 — 18, grogpithat allowed for adequate power.
Ethnicity was coded into three groups: Black/Africamerican, Latina(o), and Other
(i.e., multiethnic). Generational status was coaee@ither first-generation (at least one
parent not born in the US) or more than first-gatien (both parents born in the US).
Students’ tallies of whether different family memdbbaad graduated from college were
coded in several different ways for analytic pugsdf a student responded that (s)he
was unsure, it was counted as a No. First, a dichotis variable was created, dividing
students into those with no family members havioiggleted either a two- or four-year
degree vs. those with at least one college-graddateily member. Next, tallies were
summed into a total score of how many family mermslhed graduated from a two- or
four-year college. Finally, students were dividetbifour groups: (1) no family member
had graduated from college, (2) family members gased from two-year college only,
(3) family members graduated from four-year collegly, and (4) multiple family
members graduated from both two- and four-yeaegek. For the final demographic
variable of interest, income, students were grouptxdtwo categories to distinguish
level of poverty within this low-income sample: lemincome (free lunch at school), and

higher income (reduced- or full-price lunch at saho
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Table 2

Psychometric Properties of the Major Study Variable

Range
Variable M SD o Potential Actual Skew
Psychoeducational
Grit 3.22 .50 .56 1-5 2.13-4.38 .07
Perseverance of 3.68 .58 49 1-5 2.25-4.50 -.88
Effort
Consistency of 2.75 .66 A7 1-5 1.50-4.75 .39
Interests
Conscientiousness 3.60 .60 75 1-5 244 —4.44 -44
Self-Control 43.30 7.21 .70 13 -65 26 — 58 -.16
Cognitive 22.64 2.12 .65 7.50 — 28.00 19.00 - 27.50 .23
Engagement
Psychological 19.37 2.14 .79 6.33 - 25.33 14.33 — 24.33 .16
Engagement
Emotional 3.18 .45 .64 1-4 2-4 -.27
Engagement
Perceived Stress 21.00 6.51 .84 0-40 8-34 .18
Achievement
GPA 3.40 .55 _ _ 2.08 -4.22 -.66
TOSREC Index 94.67 12.56 _ 55 — 145 61 -114 -.68
Score

Note N = 33 for all variables, except GPA, whé&e 32.
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Negatively-worded grit, conscientiousness, antismltrol items were reverse-
scored according to original instrument scoring@ecol so that higher summary scores
for these scales reflected higher levels of thpaetve construct. Positively-worded
stress items were also reverse-scored accorditing tecale developers’ protocol so that a
higher stress summary score reflected higher lefedtress. Summary scores for the five
cognitive and psychological engagement subscaggsejved stress, and self-control
were computed by summing the individual scale itédusnmary scores for grit, each of
the grit subscale factors (Perseverance of Effuitt@onsistency of Interests),
conscientiousness, and emotional engagement wesigedrby calculating the mean of
the individual scale items. An overall mean psyogalal engagement summary score
was created from the three psychological engagesudrsicales, and an overall mean
cognitive engagement summary score was createdtfrertwo cognitive engagement
subscales. Finally, a mean overall engagement saasereated by averaging the
cognitive and psychological engagement summaryescdote that | used a simple data
imputation procedure to calculate summary scordgbataf the case was missing no
more than 20% of the summary score items, themarguy score was computed. If
more than 20% of the items were missing, then &se tiad a missing summary score.
Note that only one case was missing 20% or motkenitems necessary to compute a
Perceived Stress summary score. No other caseswigsang more than 20% of the data
needed to compute summary scores for any otheablas.

To investigate the first research questiday does grit function, in an ethnic
minority, low-income student populatiorigxplored the mean, standard deviation,

distribution, and internal consistency of totak ggores. To optimize internal consistency
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estimates in this small data set, | imputed theesenean for one missing data point for
Item 6 of the Short Grit Scale, which one partiaiplaad skipped. Exploratory factor
analysis was then run to examine the factor straattithe Short Grit Scale, using
principal axis factoring extraction, with directlwhin rotation and eigenvalues greater
than 1.00 as the fit criterion. | examined corrdatem-total correlations, amount of total
score variance explained, and primary factor afidlactor loadings to determine whether
grit scores from ethnic minority, low-income stutkeretained the internal consistency,
fit integrity and factor loadings of the theoriziwgb-factor model. Finally, | compared
grit means by a variety of demographic factorsluding gender, race/ethnicity, age
group, grade level, income, US citizen generatigtatus, and whether or not they had
any college-graduate role models in their family.

To investigate the second research queskiom is grit similar to and distinct
from other psychoeducational predictors of achiemenin a minority, low-income
student population? computed bivariate correlations between gri an
conscientiousness, self-control, and the variogagement summary scores. The goal
was to examine convergent and discriminant evidehdee construct validity of grit. |
also ran bivariate correlations between grit anmdgieed stress.

To examine the final research questingrit a meaningful predictor of school
grades and literacy in a minority, low-income statpopulation, over and above
demographic and other psychoeducational factors&n bivariate correlations to assess
if grit was associated with GPA or with literacyhaevement. | then ran a series of
hierarchical linear regressions to determine if gccounted for unique variance in a

linear model of concurrent academic achievemerstép 1, | regressed TOSREC index
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scores on a set of demographic variables (i.e,,gageler, race/ethnicity, generational
status, income, number of college-graduate roleatsad the family, and number of
years in Upward Bound). In Step 2, | added the lpsgducational correlates (i.e.,
conscientiousness, self-control, emotional engagénsegnitive & psychological

engagement) and stress. Finally, in Step 3, |ddakal grit scores.
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Chapter 4: Results
Psychometric Properties of the Short Grit Scale

The goal of the psychometric analyses was to mstthe construct of grit
functions in an ethnic minority, low-income studenpulation. | hypothesized that mean
grit score and standard deviation would be mosti@ito Duckworth and Quinn’s
(2009) sample of high-achieving, ethnically divensieldle and high school students (
= 3.40,SD=.80). | also hypothesized that grit items wodiitié two-factor structure and
would have good to excellent internal reliabiligetficients (Cronbach alphas between
.73 - .85). Results did not support these two hypsts.

Contrary to prediction, grit scores were lower£ 3.22) and variance smaller
(SD=.50) than in the previous comparison sample.disiibutions of both individual
items and mean scores resembled normal curveqwitlutliers, and a possible second
mode around the total grit score of 2.63. See Talite descriptives of individual item
and full-scale distributions. Note that the diaftibn of grit scores most closely
resembled the scores of a national sample of adgéd 25 - 44N = 3.20,SD=.75;
Duckworth & Quinn, 2009).

Contrary to prediction, the items of both the &dhle ¢ = .56) and the subscale
factors @ = .47 for Consistency of Interests= .49 for Perseverance of Effort) had very
low internal consistency. Furthermore, only twdlgg eight items in the full grit scale
reached the minimum corrected item-total correfatid.40 necessary to assert that

variance in scores reliably represents variant¢beerunderlying construct of grit.
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Table 3

Short Grit Full-Scale and Individual Iltem Descries

Item Range Mean SD Median n

1. New ideas and projects 4 3.15 .83 3.00 33
sometimes distract me from
previous ones.

2. Setbacks don't discourage 4 3.00 1.09 3.00 33
me.
3. | have been obsessed with a 4 3.30 1.19 3.00 33

certain idea or project for a
short time but later lost

interest.
4.1 am a hard worker. 2 4.15 .80 4.00 33
5. | often set a goal but later 4 3.33 .96 3.00 33
choose to pursue a different
one.
6. | have difficulty maintaining 4 3.22 1.24 3.00 32

my focus on projects that
take more than a few
months to complete.

7. | finish whatever | begin. 3 3.64 .96 4.00 33
8. I am diligent. 3 3.94 .83 4.00 33
Short Grit Scale (Grit-S) 2.25 3.22 .50 3.25 33

Contrary to expectations, the grit scale itemg bea three-factor structure
explaining 62.2% of the variance in scores. Howgtrer factors were not robust: Factor
1 included three items, and Factors 2 and 3 indydist two items each. One item cross-
loaded onto Factors 1 and 2, and one item failddad with enough magnitude (at least
.4) onto any one primary factor. Forcing a two-adtructure did not improve the
structural integrity: the set of items accountedjéist 47% of the variance in grit scores,

and while Factor 1 included three items with priynaadings of at least .4, Factor 2

37



included just one strongly-loaded item. A force@-dactor structure, using principal
components analysis extraction, showed the mosistdactor structure: six of the eight
grit items had loadings greater than .40. This inmgthsional structure, however, only
accounted for 30.5% of the variance in total grdres. See Tables 4 - 6 for factor
loadings of the exploratory, two-factor, and onetda extraction analyses.

Grit differed by aget(31)=-3.66,p = .001, but not by gender or by ethnicity.
Older students (ages 16-18) reported being griti@n younger students (ages 14-15).
Similarly, grit differed by grade level in scho®i4, 28) = 3.42p = .02, with 11" and
120 graders and students going into college havingergat than ninth or fbgraders.
Grit did not differ by number of family members whmaduated from a 2- or 4-year
college. Grit also did not differ by US citizen geational status or by whether students
received free lunch at school vs. paid a reducddlbprice for lunch.
Grit’s Relation to Stress and to Psychoeducationdredictors of Achievement

Table 7 presents correlations between grit, steess all psychoeducational
variables. The goal of running these correlatioas to test if grit is similar to or distinct
from other psychoeducational predictors of achiexanm a minority, low-income
student population. | hypothesized that grit wdudde a positive relation with
engagement, strong positive relations with selfaadrand conscientiousness, and a
negative relation with stress. Although resulttethto reach statistical significance
because of the small sample size, the magnitudeliagction of correlations aligned with

the majority of these hypotheses.
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Table 4

Factor Loadings for Exploratory Factor Analysis WiDirect Oblimin Rotation of Grit Scale

Scale Item Factor 1 Factor 2 Factor 3
| am a hard worker. .90 41 .10
| finish whatever | begin. .61 -.14 -.00
| am diligent. .54 .00 -11
| often set a goal but later choose to pursuefareifit oné. .35 -.09 .07
Setbacks don't discourage me. .03 .68 -.00
| have difficulty maintaining my focus on projectst take more than a few months to complete. .38 -.39 .07
New ideas and new projects sometimes distract ome firevious ones. -.16 .01 .80
| have been obsessed with a certain idea or pritieet short time but later lost interést. .25 -.03 42
Note.Factor loadings > .40 are in boldface.
%tem was reverse-scored.
Table 5
Factor Loadings for Two-Factor Extraction With DateOblimin Rotation of Grit Scale

Scale Item Factor 1 Factor 2
| am a hard worker. .94 .34
| finish whatever | begin. .59 -.16
| am diligent. .50 .02
| have been obsessed with a certain idea or priieat short time but later lost interést. 40 -.02
| often set a goal but later choose to pursuefaréifit on€. 31 -17
New ideas and new projects sometimes distract am firevious ones. .16 .02
Setbacks don't discourage me. .09 .66
| have difficulty maintaining my focus on projeckst take more than a few months to compglete. .37 -.47

Note.Factor loadings > .40 are in boldface.
%tem was reverse-scored.
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Table 6

Factor Loadings for One-Factor Extraction of Grit&de

Scale Item Factor
Loadings
| am a hard worker. .75
| finish whatever | begin. .73
| am diligent. .62
| have difficulty maintaining my focus on projectst take more than a few months to compiete. .59
| have been obsessed with a certain idea or priieat short time but later lost interést. -.56
| often set a goal but later choose to pursuefareifit on€. -.48
New ideas and new projects sometimes distract am firevious ones. -.23
Setbhacks don't discourage me. -.15

Note.Factor loadings > .40 are in boldface.
tem was reverse-scored.
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In accordance with previous research, grit hadsative and strong correlation
with conscientiousness, but contrary to previousiss had only a weak positive
correlation with self-control. Both Consistencyloferests and Perseverance of Effort
subscales, however, had moderate positive relatithsconscientiousness. Although not
statistically significant, grit did show weak to devate positive relations with cognitive,
psychological, and emotional engagement scalesitidddlly, grit showed a weak
negative correlation with stress, although it wasgtatistically significant. | am not
aware of any adolescent-aged norm samples forGhieth stress scale, but it is
important to note that the current sample exhibmeath higher stres$A = 21.00,SD=
6.51) than young adults over 241 € 14.20,SD = 6.20) and Black adult$A = 14.70,SD
= 7.20) in nationally-representative norm samptegtie scale (Cohen & Williamson,
1988). Even after removing the 6 highest streseesadriving a bimodal distribution, the
mean perceived stress score remained high.

Grit’s Relation to Academic Achievement and Powerd Predict Academic
Outcomes

The goal of the bivariate correlation and hierazahregression analyses was to
test if grit is a meaningful predictor of schooades and literacy in a minority, low-
income student population, over and above demograpia other psychoeducational
factors. | hypothesized that grit would show a pesirelation with both outcome
measures, and that grit’s individual predictive poimeasured by unstandardized beta
coefficients) would be greater than that of demphi@predictors and equal to that of

psychoeducational predictors. Results partiallypsuged these hypotheses: grit was
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Table 7

Correlations between Grit, Stress, and Psychoedoalt Factor Scales

1 2 3 4 5 6 7 8 7
1. Grit _
2. Consistency of .82%** _
Interests
3. Perseverance of Effort .77*** .26 _
4. Conscientiousness 0.65*** 52%* H1x* _
5. Self-Control 0.37* .39% .16 0.51** _
6. Emotional 0.30 .00 50** 0.18 -0.02 _
Engagement
7. Cognitive 0.22 .06 .32 0.38* -0.05 0.39* _
Engagement
8. Psychological 0.17 .10 .18 0.29 0.17 0.29 0.33
Engagement
9. Overall Engagemeht 0.24 .10 31 0.41* 0.08 0.42*  0.81** (.82***
10. Perceived Stréss -0.17 =27 .00 -0.28 -0.42* -0.02 0.04 -0.28 -0.15

N = 33 for all bivariate pairs except for perceiatass pairs.
%verall engagement was computed by taking the roBtre cognitive and psychological engagement sumyszores.
b

N =32

*p<.05, *p < .01, **p <.001
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related to GPA in the expected direction but teréity in the opposite direction. Grit did not,
however, predict achievement when controlling fibreo factors.

Initial exploration of achievement in this sampdepr to running the planned analyses,
revealed that meaROSREC index scores did not differ based on whethetents took the ninth
or the 18" — 12" grade version of the assessment. Students’ inclees ranged from 61 — 114,
but the mean score for the sample fell within thverage performance rangd € 94.67,SD=
12.56), with less than a quarter of students perifog below the average range. Weighted GPA
scores suggested high achievement in this sapte3.40,SD = .55), with 75% of students
having earned at least a 3.0 in the previous scyeanl.

While not statistically significant, grit correéat with GPA in the expected direction and
in a magnitude similar to previous researnch (25,p = .164). The Perseverance of Effort
subscale of grit also showed a statistically sigarft, moderate positive relation with GPAH
42,p =.017). Contrary to expectations, however, geihdnstrated a negative relation with the
TOSREC ( =-.37,p = .036). Note that GPA and literacy scores didsihmw a positive
correlation. A visual inspection of the individwddta points revealed that levels of reported GPA
did not correspond to similar levels of TOSREC ssdf.e., a reported low GPA of 2.20 with an
above-average TOSREC Index score of 114). A spddtenf the two achievement measures
confirmed that high and low scores on the meadiicerot correspond or change together in any
systematic way. Scatterplots of grit and TOSREGCesand grit and GPA, were created to
investigate these relations more thoroughly. Aaisaspection of both scatterplots indicated
that several low scores on both GPA and TOSREGo@adth not statistical outliers, could have

heavily influenced the correlations with grit. Hovee, after removing the three lowest outliers
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from the GPA data and the lowest outlier from ti@SREC data, grit still related negatively to
TOSREC and still had a non-significant relationhnn@PA.

A lowess (or locally weighted least squares) simdiake is a non-parametric fit curve that
illustrates the estimated linear trend of data dasenearest-neighbor data point values rather
than sample means, therefore it is less influetgeautlying data points (Harring, 2014). A
lowess smooth fitted to the scatterplot of grit &flA suggested that the relation between these
two variables might not be linear, which could pblgsexplain the non-significant correlation. |
then split GPA scores into three groups (lowestidie, and highest third) and re-ran
correlations between each GPA level and grit scéklsough the analyses did not have enough
power to detect any statistical significance, thegmtudes of correlations were very different for
these groups. For those in the top third of GPAes@he highest achievers, earning GPAs
between 3.71 and 4.22), grit showed a weak posstweslation, but for the other GPA groups
the relation with grit was negative. Grit was fuantng differently within different subgroups of
the sample.

The interaction of stress and grit may help to yify the surprising negative relation
between grit and TOSREC, and the non-significalatios between grit and GPA. First, a two-
way ANOVA was run, with three categories of grav, moderate, and high) and three
categories of stress (low, moderate, and high) asdte interaction term; mean TOSREC index
score was used as the dependent variable. Althingganalysis did not have enough power to be
statistically significant, a visual inspection betresults suggested that students with low and
moderate grit performed very similarly regardletkewel of perceived stress. However, at the

highest level of grit, students experiencing motgestress performed better on the TOSREC
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than students experiencing either low or high st(ese Figure 1). Next, another two-way
ANOVA was run, again with categorical grit and sg@s the interaction term, but with mean
GPA as the dependent variable. There was a signifimain effect of stress on GPA(2) =

6.23,p = .007. Students experiencing moderate stressigadicantly higher GPAs than those
experiencing low stress. Additionally, there wasarginally significant interaction of stress and
grit on GPAF(4) = 2.25p = .097. The highest level of grit seemed to suppigith GPA scores
for students with low and moderate stress, buferastudents with the highest level of stress

(see Figure 2).

Results of a Two-Way ANOVA Representinﬁ Interaction Effects of Grit
and Stress on Literacy Achievement

11671 Stress

Lewvel

1117 — Low

— Moderate
_ — High

106 O Low

~ | Moderate

101 £ _/" = High

G917

&6

&1

767

Mean TOSREC Index Score

714

66

61

T T
Low Moderate High
Grit Level

Figure 1 Stress levels categorized as low (scores bet®€¥n—
17.00), moderate (scores between 17.01 — 24.00)high (scores
between 24.01 — 34.00). Grit levels categorizeldagscores
between 2.13 — 2.88), moderate (scores between-23838), and
high (scores between 3.39 — 4.38).
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Results of Two-Way ANOVA Representing Interaction Effects of Grit and
Stress on GPA

Stress
Level

4.08- — Low
— Mederate
— High
L) Low
| Moderate
- High

3.084

Mean GPA Score

2.589

2.089

T T
Low Moderate High
Grit Level

Figure 2 Stress levels categorized as low (scores between

8.00 — 17.00), moderate (scores between 1720100), and high
(scores between 24.01 — 34.00). Grit levelsgmateed as low
(scores between 2.13 — 2.88), moderate (scetesbn 2.89 — 3.38),
and high (scores between 3.39 — 4.38).

In Step 1 of the hierarchical linear regression etodregressed TOSREC index scores
on a set of demographic variables (age, gendez/atmicity, generational status as a U.S.
citizen, income, number of college-graduate rol@et®in the family, and number of years in
Upward Bound). In Step 2, | added the psychoedocalkicorrelates (conscientiousness, self-
control, emotional engagement, and combined cagnénd psychological engagement) and
stress to Model 1. Finally, in Step 3, | addedltgta scores to Model 2. | did not use GPA as an
outcome variable in the model because the inibaletational analyses suggested that it may not

have been a valid measure of student achievemeiisisample.
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Model 1 was marginally significanf(7,19) = 2.53p = .051. The full set of demographic
variables explained 48.3% of the variance in TOSREIEx scores. Both gendg= 9.09,p =
.048) and number of years in Upward Boufig=(-4.92,p = .018) were significant individual
predictors of literacy skills. Additionally, agg € 9.09,p = .048) and income levef € 7.30,p =
.055) were marginally significant predictors oéticy skills. These results suggest that students
who were older, were females, and whose familiestigher incomes were more likely to have
higher literacy skills. Students who had fewer ge@rexperience in Upward Bound also were
more likely to have higher literacy skills.

Contrary to expectations, neither the additiop®fchoeducational and stress variables in
Model 2, nor the addition of grit in Model 3, addedignificant amount of explanatory power to
the prediction of literacy skills. Replacing thet gotal score with the Perseverance of Effort
subscale score in Model 3 did not significantlyraiamodel results, nor did re-running the
models with GPA added as a control to Model 1. dused model including only the four
significant or marginally significant demographiariables from Model 1 and grit did not

explain a significant amount of variance in TOSRE@eXx scores.
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Discussion

Psychometric Functioning of Grit in Minority, Low-1 hcome High School Students

All of the findings from this study must be consiele tentative because of small sample
size and low statistical power. Summary statigocghe Short Grit Scale in this sample suggest
that grit among minority, low-income high schoaldnts with first-generation college-student
status may differ from what was previously foundinckworth’s validation studies, but it may
still have relevance for academic attitudes andauaes in this population. On average,
summary scores were lower and less widely dispersadin previous studies with primarily
Caucasian, high-achieving, ecologically advantegjadents. We can perhaps interpret these
findings from two different perspectives. From a&isecultural perspective, the experiences of
poverty, violence, and messages of low academiectapons for ethnic minority students in the
U.S. can lead to feelings of alienation, low engaget or motivation, and ultimately low
achievement (e.g., Wigfield & Wentzel, 2007). Théssings can be exacerbated by inadequate
home and community support of long-term academicesss among first-generation college-
attending students (e.g., Choy, 2001). While threetit sample’s engagement scores were
similar to or in some cases higher than scoresaipus middle and high school student
samples (e.qg., Reschly, Huebner, Appleton, & Amaéaa, 2008; Skinner et al., 2008), their grit
scores were lower. This could possibly reflectittfirence of academic barriers, but this is only
speculation since students did not report on hericeived academic barriers. From a
developmental perspective, the adolescent perigldsr@asignificant dip in conscientious traits

and goal-pursuit behaviors (Soto, John, Gosling,c8er, 2011). Lower grit scores in this
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adolescents-only sample may have captured thisatorendevelopmental trend in a way that
previous studies combining child and adolescenp$ssn(Duckworth & Quinn, 2009) could not.

The poor internal consistency and unstable festtoicture of grit scores in the current
study also may suggest that grit functions diffégeim minority, low-income high schoolers
with first-generation college-student status. Télatively stronger structure of the forced one-
factor analysis suggests that grit may be a ortkerdghan a multi-dimensional construct in low-
income minority students. Conversely, the low in&rconsistency coefficients, poor fit integrity
and messy factor loadings across analyses mayteflere measurement error than true
construct variance. | cannot necessarily conclodesever, that grit is not a relevant construct
among low-income, minority high school studentg, that it does not function as in other
populations. First, since reliability is directiglated to the number of items included in a scale
(DeVellis, 2003), the 8-item Short Grit Scale mayé been too short a scale to reliably capture
response variance. The 12-item original Grit S¢alet-O; Duckworth et al., 2007) or even a
longer grit scale could possibly provide scoredwiigtter internal consistency in this sample.
Second, my sample size makes all conclusions teat&cale measurement experts (e.g.,
DeVellis, 2003) recommend sample sizes of 5 toulflexts per scale item to maximize the
likelihood of obtaining valid and generalizabletacanalytic solutions. With just over 4 subjects
per grit item in the current study, it is not susprg that an enduring factor pattern could not be
identified.
Age-Related Grit Differences

The current study — one of the first to directlgess age-based differences in grit —

suggests that grit may not differ by gender, etignaup, or other demographic variables, but it
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may differ by age. The finding that older studdjaiges 16-18) had more grit than younger
students (ages 14-15) might suggest that grit gmeisage, supporting the theory that it is a
character trait rather than a state (i.e., Johmig€aStava, 1999). On the contrary, an explanation
supporting grit’s classification as a state mayHa#, because they will transition to college
sooner and their academic performance has more dimateeconsequences for college
admissions, persisting through school is more itgmbrfor the older students in this sample of
students already motivated to obtain higher edanatn fact, older students may be more highly
stressed about leaving high school and moving @mollege, which can spur achievement
behaviors if paired with academic motivation anif-sticacy beliefs (LePine, LePine, &
Jackson, 2004). Intervention effects of the UpwBodnd program were not likely responsible
for this age difference in grit, since older studemerenotmore likely to have spent more years
in Upward Bound. Research should be conducted @slaggitudinal analysis of within-student
change in grit over the course of high schooldeficm whether grit truly does increase with
age.
Convergent and Discriminant Evidence for Grit's Corstruct Validity

This study found a strong positive correlatiorgof and grit’'s two subscale factors with
conscientiousness, which supports previous researthe relation of these two
psychoeducational factors. Duckworth and colleagniespreted the high correlation
coefficients of grit with conscientiousness=(.77; Duckworth et al., 2007; Duckworth & Quinn,
2009) as strong convergent evidence for the vglwhigrit. They did not, however, consider the
implications of these findings for discriminatingtiveen the two constructs. In the current

sample, forty-two percent of the shared variancevéen grit and conscientiousness was
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explained by the same underlying construct. BaseGampbell & Fiske’s (1959) discussion of
convergent and discriminant validation, this magpghét of shared variance suggests that grit and
conscientiousness may overlap too much to represeaningfully distinct constructs in this
low-income, ethnic minority high school sample. ther grit nor conscientiousness was a
significant predictor of literacy skills in the eant study’s regression models, which may
suggest that other traditional predictors suchcaglglassroom instruction or cognitive ability
(Foorman & Torgeson, 2001) are still the most @é&gredictors of literacy achievement. Future
studies with larger sample sizes should compareetaéve predictive power of these two
constructs with instructional quality and cognitafality to determine whether or not this is true.
Contrary to previous research, however, the ctisteny found a weaker but still
positive correlation between grit and self-contrahich suggests that these two
psychoeducational factors may be unique constarddsmight add their own unique influences
to students’ achievement trajectories. Von Culiale2014) found that an orientation to seek
out pleasure (the opposite of self-control) showerkgative and weak correlation with grit, but
the correlation was primarily driven by its relatiovith the Consistency of Interests subscale. In
the current sample, too, self-control was relate@ansistency of Interests but not to
Perseverance of Effort (see Table 7). Among lovaine, ethnic minority high school students
facing barriers to long-term school achievement,agsessment may be a valuable addition to
assessments of self-control because it might peourdque information about students’
perseverance through obstacles, a phenomenon oérroand interest to those attempting to fix
the dropout crisis (e.g., Tough, 2012) and nardosvachievement gap (e.g., Shechtman et al.,

2013).
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The high perceived stress scores in this samglgest that low-income, first-generation
college-going ethnic minority students may expereerelatively more stress than their
Caucasian, more ecologically advantaged countergddreover, results suggest that those with
more stress also have less grit. However, theioaeléetween low-income, ethnic minority
student stress and grit cannot fully be understo@dich a small sample of students, and the
two-way ANOVA analyses from the current study swgjdkat the interplay between stress and
grit is more complex than what could be capturedibmple correlations. Future research should
use a larger sample, as well as a comprehensiveungeaf stress that has been previously
validated with low-income, ecologically disadvargdgdolescent samples. More research can
help better understand how grit relates to diffelevels and types of stress.

Finally, grit showed positive (although not stitiglly significant) relations with all types
of academic engagement, suggesting that the “pdssiohe definition of grit and the “active
involvement” with learning in many definitions oigagement (e.g., Appleton et al., 2008; Park
et al., 2012) may be related phenomena in low-ireaminority high school students. While the
weak to moderate magnitudes of correlation betveegyagement and grit show that these two
constructs are not one and the same, they sudgesittdents who are interested in school are
also more likely to show grit. Results align witlepious research on the links between students’
school-related emotions and their effort on diffi@choolwork (e.g., Goodenow, 1992).
Emotional engagement also showed a statisticallyifstant, moderate positive correlation with
the Perseverance of Effort subscale. Perhaps studienlar to those in the current study who
enjoy and feel interested in school are more likkelgersist in their work even if their interests

often change. As was suggested with conscienti@gshaure research should compare the
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relative predictive power of both grit and varidyges of engagement to determine which is
more important to understanding student success.
Grit’s Relation to, and Power to Predict, Achievemat Outcomes

The negative relation between grit and literaacyras was inconsistent with previous
findings of positive correlations between grit atter achievement measures (i.e., math and
reading standardized tests; Eskreis-Winkler eRfll4). It may be that as students perform
better on the TOSREC reading assessment, theydading to be easier and easier or have
stronger reading skills, which means that they aloneed as much grit in order to succeed.
While some educators believe that this is the ¢asge, Hoerr, 2012), the relationship between
strength of literacy ability and grit has not begstematically tested. Alternatively, low-income
ethnic minority students facing ecological barrigrsachievement and with relatively weaker
literacy skills may invoke grit more as a compeasamechanism to help them persevere
through their reading work when it becomes challeaqgf this is the case, grit could be used
simply to maintain an adequate level of literacjiskather than to reach higher levels of
proficiency. None of these possible explanatiomslzaconfirmed, however, with such a small
sample and such a preliminary exploration of thie between grit and literacy skills.

It is interesting that Perseverance of Effort, it Consistency of Interest or the full grit
scale score, correlated significantly with stud8®A. Current methods of calculating high
school GPA and the competitive nature of collegmiadions may require students to participate
and persist in a variety of courses and activitiestead of choosing a solitary focus of interest t
pursue deeply. This could possibly explain the ratii GPA'’s relation to grit. Another

explanation is that grit as a construct may onlgiyeportive of GPA scores in high-achieving
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students; grit and GPA showed a positive corratabioly for students with GPAs higher than
3.70. For a construct developed out of academiedilly student samples (e.g., West Point
cadets, University of Pennsylvania undergradshay be that grit is not as relevant for non-
academically elite students.

GPA and TOSREC literacy measures did not correldtes may be due to the fact that GPA
captures a much wider snapshot of students’ legraia achievement in school (e.g., Kuncel,
Credé, & Thomas, 2005) beyond their performanca ooncrete reading task. In fact, GPA may
not be a meaningful measure of achievement atreihvecompared to more skill-based measures,
because the factors and grades that go into céloyl@PA vary widely across schools and even
across classrooms, making comparisons betweenngsuitleadvised. Finally, retrospective self-
report from students may be a less accurate methobtaining GPA scores because students
either deliberately or accidentally misreport t@PA (e.g., Kuncel et al., 2005).

The inconclusive regression results, although siseeptible to the low power of the
analyses, suggest that a linear model may not sisftreunderstanding the relationship between
grit, psychoeducational factors, and achievemetitijmsample of students. Neither grit,
engagement, self-control, nor conscientiousnesgeglan influential role in predicting literacy
skills. Rather, these skills were best predicteddweral traditional demographic predictors of
achievement: being a female, being an older stutemiveen 16 — 18), and being from a higher-
income family. This finding aligns with previoussearch on how reading skills grow over time
and are stronger among higher-income students (Barth, & Brooks-Gunn, 2006; Stanovich,

1986). Finally, having less experience in UpwardiBalso predicted literacy. This last finding
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could be interpreted as students being more erasiisand motivated to do well in a novel
environment (e.g., Kashdan & Silvia, 2009).

As seen in the two-way ANOVA results (see Figuresd 2), stress may complicate the
relation between grit and achievement outcomes.iQirgpretation of the results is that grit may
be most protective at moderate levels of stressnaytbe a less effective psychoeducational
support at high levels of stress, while at low |ls\a stress, there are no perceived obstacles
necessary for grit to combat. Another interpretatsthat grittier students may be protected
from feeling high levels of stress. This is theffistudy to look specifically at the grit and
achievement relationship within a low-income, egatally-stressed minority student population
striving to be among the first in their family tbtain higher education. It is crucial that
researchers next investigate (a) the nature oétbeslents’ stress, (b) the nature of the
relationship between stress, grit, and achievenaet,(c) whether deliberate attempts to
improve grit would be helpful, unnecessary, oridetntal to these students.

Limitations

The largest limitation of this study was its veryadl sample size, which greatly limits
the ability to detect significant results, to cal@intly draw inferences about the findings, or to
claim that the sample adequately represents thehpsgucational and achievement
characteristics of disadvantaged U.S. minorityhteghool students with first-generation
college-student status. The nature of the studenpke itself also contributes to limitations on
the inferences that can be made about disadvantagedity adolescent grit and achievement.

This sample of students — already motivated toymicellege and exposed to a number of
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supports from the Upward Bound program in that pitirs may be more unique and elite than
the average minority high school student growingrupoverty.

This study should be replicated with a larger damgnd ara priori power analysis
should be computed to determine the sample sizdedele detect effects with adequate power.
Ideas for obtaining larger samples include (1)nparhg with multiple schools or programs
serving these adolescents, (2) developing baclecquitment plans with school or program
administrators which will allow for obtaining thequired sample size even if the initial
recruitment plan fails, (3) building school- or gram-level incentives into the study design to
enhance likelihood of recruitment cooperation, éjdvaiving parental consent and allowing
students to consent themselves. Despite limitefidemce in the findings, however, it seems
that grit may function differently in economicabiyd ethnically diverse students, and that it may
not be a blanket solution to the achievement gajpdaopout crisis. Rather, grit's benefits may
vary based on individual characteristics or sclamal community contexts.

Another important limitation was the speed withiethstudents completed the 91-item
survey, which calls into question the validity tdidents’ answers. The survey completion time
(between 10 and 15 minutes) was very short for suomg survey, which suggests that students
may have rushed through the survey, did not fldpdrquestions, or did not respond
thoughtfully. The lack of quiet, private space $tudents to complete their surveys also may
have compromised the integrity of survey resporisesinstance, four participants incorrectly
answered the validity question embedded discreetlye middle of the survey, suggesting that
they may not have read items carefully or simpgpmnded without caring for the accuracy of

their responses. A recommendation for future rebe@cludes ensuring that a designated space
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is reserved for data collection, enlisting helpirschool or program administrators upfront to
make all students readily available during thosees, and using standardized administration
procedures.

One minor limitation was that the wording of seV@sychological engagement items
may have limited generalizability of engagementesao students’ overall academic
experiences. Students may have interpreted theigness referring to the Upward Bound
summer program specifically rather than to theghlschool experience. If students have
qualitatively different experiences in the UpwarduBd program than in their high schools, their
engagement scores here may not be representatbdggloénvironments. Another minor
limitation was the use of GPA as an outcome mea3ine accuracy of the GPA scores cannot
be confirmed, since students may have been conflsmat or forgot their GPA scores, or may
have deliberately misreported their GPA. For futsitedies, obtaining GPA via school records
would eliminate this threat to validity. Moreoveising a more reliable outcome measure of
achievement all together may be beneficial. Finahg fact that all data (except TOSREC
scores) were obtained via student self-report tareal the validity of the data. A multi-source,
multi-method approach (e.g., report from studeei@chers, and observers) to data collection is

recommended for future studies.
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APPENDIX
Group Administration Instructions for the Test of Silent Reading Efficiency and
Comprehension (TOSREC)

Group Administration

For your convenience, the following instructions are also provided in Appendix A.
Please photocopy these instructions for your use while administering the test.

i Before testing begins, be sure that all respondents have a pencil or pen to

i use to complete the test. Pass out the Student Response Booklets, Make sure that
the side with the identifying information and sampie items is facing up. Say, Do
not open your booklet or turn the page until | tell you to. Write your name on the
booklet with today’s date. Then say, | want you to read some sentences and detide
whether the answer is “yes” or “no.” Let’s try some for practice.

mARmEM®mMmm™mm:Mm

Sample Sentences: Say, Look at Sample Sentence A. It says, “A cow is an
animal.” Is that true? Because the answer is “yes,” you would circle “yes” in the box.
Now look at Sample Sentence B. It says, “A fish lives on land.” Is that true? Because
the answer is “no,” you would circle “no” in the box.

| Practice Sentences: Say, Now let’s try the practice sentences. Draw a circle
! | around the.correct answer for each sentence starting at Practice Sentence 1. Stop

!: a;c1 tahé bottom of the page. Work as fast as you can without making mistakes. Go_
ahead.

L&

i R o I S

. When students finish the practice sentences, say, Let’s check your answers.

Grades1-3 Grades 4-6 Grades 7-12

Plis No. PlisNe.  PéisNo. PlisNe.  P&isNo. - PilisNo.

P1is Yes. P2is Yes.  P7is Yes. _PlisYes. PTisYes. PllisNo.

P3is No. PlisNo.  P8isNo. i PiisNo. PBisMo.  F13is Yes.
P4is Yes, Pdis Yes. P%isNo. PdisYes. PRisMo. PldisYes.
PSisYes.  PSisYes. - Pidis Yes. P5isYes. PlOisYes. FPI5isNo.
Any questions? Any questions? Any questions?

Test Items: Now say to the students, When | tell you to_begin, I want you to
turn the page. Start at the top of the page. Read each sentence silently. Circle “yes”
if the sentence is true and “no” if it is not true. Do as many as you can until | tell you
to stop. If you finish the first page, go to the next page and keep going in this book-
let until 1 tell you to stop. You will have 3 minutes. Work as fast as you can witheut
making mistakes. Ready? Begin. ) -

When the 3 minutes are up, say to the students, Close your booklet. 1 will
come around and collect all the booklets. '

FromTest of silent reading efficiency and comprehen&@xaminer’'s manually R. K. Wagner, J. Torgesen, C. A.
Rashotte, & N. Pearson. Copyright 2010 by Pro-Ed.
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