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ABSTRACT
This research investigates high-achieving, rural middle-school
students’ academic attributions and self-efficacy. The study
sample (n = 77) included middle-school students attending
schools in rural districts in a predominately rural, Midwestern
state in the United States (U.S.). There was high participation in
the Free and Reduced Lunch (FRL) program in the sample
(average of 45.1% among the 8 participating districts).
Students attending rural, under-resourced schools in the U.S.
are vulnerable with respect to full academic development. We
identified academic potential through the administration of a
nationally standardized above-level test. Although there were
no differences in the study sample’s female andmale students’
scores in any of the four subject areas on the above-level test,
there were differences for some of the psychosocial variables.
A greater percentage of high-achieving males attributed both
general school success and math success to ability; a greater
percentage of high-achieving female students attributed gen-
eral school success and math success to effort. Students in
rural school districts often lack access to advanced educational
opportunities, which may shape their beliefs about academic
potential and self-efficacy and impact decisions regarding
advanced coursework. Implications for school practitioners to
foster the immediate and long-term talent development of
high-achieving rural students are discussed.
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1. Introduction

As is true with all societies, the United States (U.S.) educational system serves
a critical role in the academic and social development of children. In parti-
cular, the Kindergarten – Grade 12 (K-12) years (the terminal grade prior to
students entering the workforce, college, university, or technical school) aims
to prepare students for postsecondary life. The importance of postsecondary
educational completion in the U.S. is related to subsequent career pursuits
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and ultimately to financial attainment (Mahatmya & Smith, 2017). Although
beyond the scope of this study, an underlying fact, reported by the Aspen
Institute College Excellence Program Report on labor market trends, reveals
that, “graduating from college results in higher employment rates and earn-
ings . . . for example, . . . over a lifetime college graduates earn 2.3 USDmillion
on average, compared to 1.3 USDmillion for high school graduates” (2015, p.
8). The most current data from the National Center for Education Statistics
(National Center for Education Statistics [NCES], 2015a, Table B.3.b-1) reveal
a large disparity in the rate of 18–24-year-old individuals who enroll in
postsecondary institutions by locale: students from cities or suburbs are
much more likely to attend a postsecondary institution compared to students
from rural areas (45% versus 29.3%, respectively; NCES, 2015a). Assuming a
normal distribution of academic ability, and therefore academic achievement,
regardless of zip code (Fan & Chen, 1999), the discrepancy should be mini-
mal. However, location, especially rurality, matters when it comes to access
and opportunities for postsecondary success (Backman, 2014; Bouck, 2004;
Friesen & Purc-Stephenson, 2016, 2013; NCES, 2007).

Approximately half of all U.S. public-school districts are rural, and more
than nine million students attend rural schools (NCES, 2013). Rurality is
defined by “. . . all population, housing, and territory not included within an
urbanized area or urban cluster” (Ratcliffe, Burd, Holder, & Fields, 2016, p. 3).
Schools in rural communities tend to have higher rates of poverty and fewer
resources (Hardré, Sullivan, & Crowson, 2009). Students in rural schools are
also less likely to attain advanced levels of education compared to their urban
peers – even after accounting for high academic achievement (Kittleson &
Morgan, 2012). These statistics highlight the importance of understanding
access to educational opportunities for rural students (Johnson & Strange,
2007; Provasnik et al., 2007). In addition to the disparities in postsecondary
attendance by rurality, there are differences betweenmale students and female
students with respect to the rate of degree attainment in science, technology,
engineering, and mathematics (STEM; National Research Council, 2006). As
reported by NCES (2015b), data from 2013–14 reveal that a higher percentage
(57%) of bachelor’s degrees were awarded to female students than male
students (43%); however, in the STEM fields, 35% of the degrees were
awarded to female students and 65% to male students.

The observed postsecondary gaps related to rurality and gender notwith-
standing, U.S. researchers also have documented a K–12 phenomenon
known as the excellence gap, which is an achievement gap that exists at
advanced levels of performance for under-represented and low-income
students (Plucker, Hardesty, & Burroughs, 2013; Plucker & Harris, 2015;
Plucker & Peters, 2018). The postsecondary gaps coupled with the K–12
excellence gaps make salient the need to further understand what other
factors may contribute to student success, especially for at-risk students who
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are high-achievers (Libbey, 2004; McKellar, Marchand, Diemer, Malanchuk,
& Eccles, 2018).

Our research addresses the critical need to better understand equity and
gender issues in rural educational contexts (Biddle & Azano, 2016) by
investigating the key psychosocial characteristics of high-achieving middle
school students who demonstrate the potential to enroll and succeed in
college yet are considered at risk for full realization of their academic
potential (Plucker & Peters, 2018). Specifically, we investigated the relation-
ships between the psychosocial characteristics of attribution choices and
self-efficacy for female and male students who demonstrate high academic
achievement and attend rural school districts in under-resourced
communities.

1.1. Academic talent development

Educators and psychologists invested in the academic success of students
also are familiar with the impact on student learning of individual differ-
ences in the physical, cognitive, and psychosocial realms. Typically-devel-
oping students’ academic needs are addressed through the regular
classroom curriculum. Students with delayed development have access to
special education services; whereas students with advanced achievement
may access school-based gifted education services or university-based talent
development programs. Talent development has a robust research-base and
educators and psychologists use talent development as a theoretical frame-
work from which to conduct research and create student programs
(Subotnik, Olszewski-Kubilus, & Worrell, 2011).

There are a variety of talent development models (Subotnik et al., 2011)
and one of the more well-known and extensively researched models is the
Talent Search Model (Stanley, 1976). Academic talent discovery and devel-
opment are the primary aims this model, which includes a two-step identi-
fication process. The first step in the process is to determine which students
are considered high achievers, i.e. those who earn scores in the upper
percentiles (e.g. at the 95th percentile) on a grade-level standardized achieve-
ment test (Lupkowski-Shoplik & Swiatek, 1999). Because high-achieving
students have reached the ceiling on grade-level tests, an above-level test is
needed to discover high-achieving students with the aptitude for advanced
academic content. Therefore, the second step in the process is the admin-
istration of a standardized, above-level test to academically high-achieving
students (Assouline & Lupkowski-Shoplik, 2012; Olszewski-Kubilius, 2015;
Stanley, 2005; Swiatek, 2007) in order to find, among the high-achievers,
students with high aptitude in a specific content area and readiness for
advanced challenges. The first step of the model, administration of the
grade-level achievement test and identifying the high achievers, takes
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place in schools; however, it is traditionally parents who are responsible for
enrolling their students in the next step, above-level testing. Traditionally
(Olszewski-Kubilius, 2015), above-level testing occurs through university-
based talent search organizations, which offer excellent services to gifted
students; however, these services, including the above-level testing, are
typically available only outside of the K-12 classroom setting (Assouline,
Ihrig, & Mahatmya, 2017; Assouline, Lupkowski-Shoplik, & Colangelo,
2018; Olszewski-Kubilius, 2015; Olszewski-Kubilius & Lee, 2004, 2005).

Whereas talent searches annually serve tens of thousands of students,
their university-based administration means that their services and pro-
grams are largely inaccessible to rural students, which perpetuates the
discrepancy between rural and non-rural students with respect to access
to resources and opportunities in rural school districts. There are multiple
ways of addressing a lack of access to services and our study included three
specific procedures designed to broaden the talent pool and increase access.
First, we brought the concept of above-level testing into the school setting,
which addressed the issue of access. Second, we encouraged teachers to
recommend students at the 85th percentile on any one of the grade-level
achievement subtests so that services and programming were accessible to
more high-achieving students. Finally, the assessment process included
measures of academic content as well as measures of psychosocial factors
with an aim of better understanding the role of psychosocial characteristics,
specifically academic attribution and self-efficacy, when developing the
academic talents of high-achieving students.

1.2. Psychosocial factors

Viewing rural education through a deficit approach neglects factors that often
are strengths of rural schools, including high expectations for students and a
supportive learning environment (Barley & Beesley, 2007). Scholars recognize
the important role that a supportive school environment has on students’
perceptions of their academic successes and failures, and academic self-effi-
cacy (Eccles, 2004; Eccles & Wigfield, 2002; Forsyth, Story, Kelley, &
McMillan, 2009; Graham, 1991; Libbey, 2004). Attributions for academic
success and failure and self-efficacy are the psychosocial factors of interest
in this study. How individuals explain a result (e.g. success due to luck or
ability) is known as an attribution (Weiner, 1974, 1985, 2010). How indivi-
duals perceive their ability to achieve a desired outcome (e.g. better thanmost)
is sense of self-efficacy (Bandura, 1977, 1994). Academic attributions and self-
efficacy begin developing well before high school and have relevance for high-
achieving students (Assouline, Colangelo, Ihrig, & Forstadt, 2006; Casillas et
al., 2012; Csikszentmihalyi, Rathunde, & Whalen, 1993; Dixon, Worrell,
Olszewski-Kubilius, & Subotnik, 2016; Subotnik et al., 2011).
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1.2.1. Attribution
Attributions can be thought of as the perceived causes behind certain out-
comes; this definition relies on the assumption that humans are interested in
understanding and seeking mastery of their environment (Weiner, 1985).
Attribution theory initially categorized perceived causes of achievement
outcomes – success or failure – which include ability, effort, task difficulty,
and luck along two dimensions: 1) fixed or variable stability, and 2) internal
or external locus (Weiner, 1974, 1985, 2010). Ability and effort are the most
common attributions (Weiner, 1974). Controllability added a third dimen-
sion to the model as a way of correcting for the possible confounding
variable of locus of control (Pintrich & Schunk, 1996). The full three-
dimensional attribution model is presented in Table 1.

The attributions of ability and effort are internal to individuals. Ability is
most commonly perceived as stable and uncontrollable, while effort is
perceived as controllable and varies according to the stability dimension.
The attribution choices of “I work hard,” or “I don’t work hard enough”
correspond to long-term effort, which is considered internal, controllable,
and stable. Long-term effort is regarded as a stable characteristic because it
represents industriousness and persistence, a factor more recently referred
to as grit (Dixon et al., 2016). The attribution choices of, “I did my work the
right way,” or, “I did not do my work the right way,” correspond to
situational effort. Situational effort, like long-term effort, is also internal
and controllable, but it may vary according to the activity.

The attributions of effort and ability represent crucial psychosocial fac-
tors for high-achieving students because they may be at risk of forming a
misguided understanding of giftedness as being equated to a combination of
little effort and natural ability (Muratori & Smith, 2018). There is some
evidence that when high-achieving students encounter obstacles – despite
having evidence of ability – they attribute their difficulty to lack of ability
(Dweck, 1986; Licht & Dweck, 1984; Nokelainen, Tirri, & Merenti-
Välimäki, 2007; Stipek & Hoffman, 1980; Ziegler & Stoeger, 2004).
Furthermore, some scholars have expressed concern that an individual’s
belief that success is dependent upon ability may result in negative academic
achievement outcomes (Dai, Moon, & Feldhusen, 1998; Dweck, 1986;
McNabb, 1997; Muratori & Smith, 2018). There is a great deal of research
documenting the negative consequences of attributing failure to ability,
including expecting future failure and creating impediments that make
failure more likely (Graham & Taylor, 2016).

Earlier investigations of attributional choice by sex and academic subject
yielded equivocal results. In two separate studies (Ryckman & Peckham,
1987; Stipek & Gralinski, 1991), researchers looked at attributional choice
according to sex and subject area and found that female students attributed
failure to lack of ability and success to effort while male students attributed
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success to ability and failure to effort. In contrast, and with an investigation
specifically in math, Cramer and Oshima (1992) found that both male
students and female students attributed success in math to effort and failure
in math to lack of ability. Evidence from a large sample of academically
high-achieving students demonstrated that they do not attribute academic
failure to lack of ability (Assouline et al., 2006). This latter study aligns with
a review of research on personality factors and giftedness that suggests gifted
students attribute success to their ability and effort and failure to bad luck or
inappropriate strategies (Olszewski-Kubilius, Kulieke, & Krasney, 1988).
Scholarship to inform our understanding of academic attributions of aca-
demically high-achieving rural students is important to educators and
students alike; however, the current state of this scholarship has yielded
equivocal results.

1.2.2. Self-efficacy
Self-efficacy is an individual’s belief regarding the ability to succeed at a
task (Bandura, 1977). Self-efficacy and motivation are intricately con-
nected (Schunk & Meece, 2006) and Schunk’s (1991) extensive discus-
sion of motivation and self-efficacy lends support for comprehensively
considering these psychosocial factors. In particular, Schunk suggested
that sense of self-efficacy impacts activity choice and effort. In rural
students, self-efficacy has been shown to significantly predict attitudes
about both academic and career opportunities (Ali & McWhirter, 2006;
Wettersten et al., 2005).

Gender differences in academic self-efficacy within the general popula-
tion have been extensively studied. A meta-analysis of these studies (Huang,
2013) demonstrates that male students show greater self-efficacy in math,
female students indicate a higher self-efficacy in language arts, and no
gender differences are present in science self-efficacy. However, as reported
by Huang, math self-efficacy did not reach peak divergence between male
students and female students until late adolescence. When studying gifted
math students, a different trend emerges and math self-efficacy is equally
high in male and female middle and high school students (McCormick,
1996). As Schunk (1991) suggests, there is evidence that math self-efficacy is
a particularly important variable in the academic and career choices of
gifted female middle and high school students – especially when considering
math and science-related careers (McCormick, 1996). However, by high
school, female students in Advanced Placement (AP) courses reported lower
academic self-efficacy and higher task motivation than their male counter-
parts (Allio, 2017).
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1.3. Intersection of rurality, psychosocial factors, sex, and academic
achievement

Rural education is often presented in scholarly research within the context
of disadvantage (Byun, Meece, & Irvin, 2012) and rural education research is
generally limited (Arnold, Newman, Gadd, & Ceri, 2005). Fewer still are
studies that examine the intersection of rural education, gifted education,
and gender. While not specifically an investigation of rural, gifted, and
gender, Preckel, Goetz, Pekrun, and Kleine (2008) included rural students
in their sample of sixth graders for research on gender differences in
achievement, academic self-concept, interest, and motivation in mathe-
matics. Students in both the average and gifted subsamples demonstrated
gender differences. Male students out-performed female students on math
achievement tests, measures of academic self-concept, interest, and motiva-
tion. The differences between male students and female students were
greatest in the gifted sample. Lamb and Daniels (1993) studied the feasibility
of improving gifted female students’ attitudes toward mathematics while
also determining if there were differences related to school setting (urban or
rural). They found that the 18-week intervention positively impacted female
students regardless of locale.

In another study seeking to understand student aspirations in rural
communities, the authors found that students who are highest achieving
are the most attached to their communities with a strong desire to stay, or
return, to their communities (Petrin, Schafft, & Meece, 2014). In short, it
appears that educators and psychologists have little best-practice evidence to
guide their understanding of the intersections of rurality with academic
attributions, self-efficacy, high-achievement, and gender.

1.4. The current study

Access to talent discovery and talent development opportunities is a major
issue for high-achieving students in rural schools. Another concern relates
to psychosocial factors necessary to support the learning, academic success,
and aspirations of high-achieving students (Uno, Mortimer, Kim, & Vuolo,
2010). For high-achieving students in rural schools, limited access to aca-
demic experiences that are appropriately challenging may impact these
factors (Hardré & Reeve, 2003). Thus, studying the role of psychosocial
characteristics – such as attributions and self-efficacy – to understand how
best to support the learning and academic success of high-achieving rural
students to promote equitable development of postsecondary aspirations is
important (Uno et al., 2010).

Within our sample of rural middle-school students with high academic
achievement, the current study explores gender differences in attribution
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choices for academic success and failure and academic self-efficacy. Drawing
from the theoretical and empirical literature, we studied three research
questions: 1) to what extent do similarly performing high-achieving male
and female students in rural schools indicate different attribution choices
for their success and failures in school; 2) to what extent do high-achieving
male and female students indicate different perceptions of academic self-
efficacy compared to their peers; and 3) how are different attribution choices
and perceptions of self-efficacy associated with achievement? Attending to
differences in psychosocial factors, considering similar academic achieve-
ment in a rural context, may provide educators, psychologists, and guidance
counselors with more effective academic and career programming options
to increase students’ career and college aspirations.

2. Methods

2.1. Participants

The study sample drew from a talent pool of high-achieving sixth-grade
students who participated in an intensive extracurricular STEM program
designed for rural schools in the U.S. To participate in the STEM program,
rural school districts from a predominately rural Midwestern state in the
United States were invited to apply. Selection of participating districts was
based upon: (a) program commitment as exhibited through the application
process, (b) location (implementation sites throughout state), and (c) free
and reduced priced lunch (FRL) status (The United States Department of
Agriculture (n.d.) reports that European countries, e.g. Germany and
France among others, were conducting extensive food services for chil-
dren-in-need as far back as the late 1700s).

Participating schools received funds to support the implementation of the
program; participants did not pay fees to participate. At the time of this
study, the STEM program was in its second year of implementation in 8
school districts across the state. The data were collected at the conclusion of
the first year of the program’s implementation. The total number of students
who completed Year 1 of the STEM program was 136; 56.6% (n = 77) of
students consented to the research portion of the study and completed all
research (participating in research was independent and voluntary from
participation in the STEM program). Most students in the sample were
white (90.9%), with 1.3% identifying as Hispanic or Latinx, 3.9% as multi-
racial, and 2.6% preferring not to report their race. Due to privacy, we were
not able to obtain individual Free and Reduced Lunch (FRL) data; however,
the average FRL rate for the eight schools was 45.1% (range 27.1%-60.4%).
The sample included 51% male students (n = 39) and 49% female stu-
dents (n = 38).
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2.2. Procedure

In the spring of students’ fifth-grade year (the year prior to STEM program
participation), students were invited to enroll in the Talent Search Model of
above-level testing within their school setting. Teachers registered high-
achieving (defined by the performance of one standard deviation or higher
on a grade-level standardized achievement test) students for the above-level
test. All the above-level tests and answer sheets were returned to the
researchers and sent to the U.S. testing company, ACT, for scoring. The
scores from the above-level tests were used by teachers to recommend
students for participation in the STEM program commencing in the fall of
the following year, which would be grade six for students who chose to
participate.

At the conclusion of the first year of implementation (end of sixth grade
year), participating students (N = 136) took a parallel form of the above-
level test as a posttest. A subset of the 136 students (n = 77) voluntarily
consented to research participation and completed an online survey, which
collected information about their satisfaction and experiences with the
program, their attribution choices for success and failure, and the sense of
academic self-efficacy. Approval from the university’s human subjects
review board was granted for this research.

2.3. Measures

2.3.1. Student aptitude
Students took the eighth-grade test, Explore (ACT, 2013) as part of the
extracurricular program identification (pretest) and evaluation (posttest).
The study uses students’ posttest Explore scores. Explore uses a multi-
ple-choice format with responses indicated on a machine-scored answer
form. All tests and answer forms were scored by ACT. Explore included
four tests: English (40 items), Math (30 items), Reading (30 items), and
Science (28 items). Each test is comprised of content developed for the
average eighth grader. Explore was administered as an above-level test to
high-achieving sixth graders in the sample at the conclusion of the first
year of the STEM extracurricular program. ACT (2013) reports that
ACT Explore reliability coefficients and average standard errors of mea-
surement (SEM) are weighted frequency distributions. Kuder–
Richardson 20 (KR-20) internal consistency reliability coefficients for
Form A, Grade 8 ACT Explore scale scores are English, 0.84
(SEM = 1.66); Math, 0.76 (SEM = 1.71); Reading, 0.86 (SEM = 1.44);
and Science, 0.79 (SEM = 1.53). Raw scores are converted to a scale
score; scale score ranges are 1–25. Our analyses used students’ scale
scores.
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2.3.2. Student attribution and self-efficacy
At the end of the first year of program implementation, students
completed a 62-item online survey, of which 23 questions were related
to students’ psychosocial characteristics. Eight questions focused on
student choice of attributions for success or failure in three content
areas: math, science, language arts, as well as school in general. Items
related to students’ attribution of success asked, “When you do well in
[math/science/language arts/school in general] it is usually because.”
Items related to students’ attribution of failure asked, “When you
DON’T do well in [math/science/language arts/school in general] it is
usually because.” There were six forced-choice responses for each item.
The forced-choice responses were grounded in the three-dimensional
attribution model presented in Table 1 and have been validated and
used in previous studies (Assouline et al., 2006; McClure et al., 2011;
Vispoel & Austin, 1995). Eight questions asked about students’ self-
efficacy; students were asked to rate themselves about their ability
relative to male and female students in their grade on mathematics,
science, and school in general.

2.4. Data analysis protocol

We performed a series of chi-square analyses as well as factorial
Multivariate Analysis of Variance (MANOVA) tests to examine gender
differences in attributional choices and academic self-efficacy. Because the
main study variables were measured at a nominal level we used chi-square
(χ2) tests of independence to examine gender differences. Given the
number of cells in the comparisons, adjusted standardized residuals were
calculated in the chi-square tests to determine the cells whose observed
and expected frequencies varied beyond chance (adjusted standardized
residual > |2|) (Bishop, Fienberg, & Holland, 1975; Haberman, 1973;
Saewyc et al., 2009). We used factorial MANOVAs to examine main and
interaction effects of gender, attribution choice, and self-efficacy on stu-
dent aptitude. Given that the measure of students’ aptitude (Explore) was
comprised of several correlated subtests, the use of factorial MANOVA
helped to account for the linear dependence among the variables and
guard against Type I error (Huberty & Morris, 1989); Wilk’s Lambda (λ)
and partial eta-squared (η2) are reported in tables. To account for the
number of tests we performed in this study, we used a corrected, experi-
ment-wise p-value of 0.016 (p = 0.05/3 research questions) to assess
significance.
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3. Results

3.1. Descriptive overview of the sample

Prior to running inferential statistics on the study variables with the analytic
sample (n = 77), we examined the distribution of Explore scores on all
students who completed the first year of the STEM program (N = 136). This
analysis was conducted to operationalize high-aptitude (the second step of
the Talent Search Model, above-level testing) among the high-achievers (the
first step of the Talent Search Model, grade-level tests) for this study. We
also inspected the data regarding meeting assumptions for conducting
multivariate, inferential statistics.

As aforementioned, Explore was created for typically developing eighth
graders and was used as an above-level measure for differentiation among
high-achieving students and identification of high-aptitude students for
an extracurricular STEM talent development program. Scores for typi-
cally-developing eighth graders (the normative group for whom the test
was developed) are reported as well as the scores for all of the program
participants and the study sample in Table 2. Both the program partici-
pant sample of sixth graders (N = 136) as well as the analytical study
sample of sixth graders (n = 77) out-performed the normative sample
eighth graders, a strong indication of the students’ academic potential.
Although there was a statistically significant difference between the study
sample average score compared to the program participants’ average score
for science (the study sample’s scores were higher), this difference had no
bearing on the results for this investigation. There were no statistically
significant differences between study sample male students and study
sample female students on the four Explore tests. These results confirm
the assumption that the sample is comprised of high-achieving students,
who have demonstrated high aptitude for advanced content and male
students and female students exhibit similar academic aptitude. The data
also met statistical assumptions necessary to conduct inferential statistics:
the dependent variables of interest, Explore scores, were correlated with
coefficients ranging from r = 0.15–0.66, p <.05; Bartlett’s test of sphericity
indicated a significant correlation between the dependent variables. The

Table 2. Mean Explore Scores by Respondent Gender.
Math Science English Reading

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

National 8th grade norm 15.5 (3.5) 16.6 (3.3) 14.7 (4.2) 14.6 (3.9)
6th grade program participants
(N = 136)

17.46 (2.78) 18.00 (2.94) 15.80 (5.56) 16.27 (3.13)

Study sample
(n = 77)

Total 17.78 (2.78) 18.66 (3.04) 15.92 (6.31) 16.73 (3.15)

Male 18.13 (2.75) 18.72 (3.36) 15.51 (6.17) 16.72 (2.90)
Female 17.42 (2.73) 18.61 (2.72) 16.34 (6.50) 16.74 (2.90)
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scores on each subtest demonstrated a normal distribution with no
extreme outliers, skewness and kurtosis within the acceptable range, and
homogeneity of variance-covariance matrices (i.e. non-significant Box’s M
tests).

3.2. Differences in attributions

Table 3 illustrates students’ attribution choices for success and failure in
general school and three academic areas, mathematics, science, and lan-
guage arts. Students most commonly attributed success in school in general,
mathematics, and science to ability; long-term effort was the most common
attribution for success in language arts. Students’ choice of long-term effort
was the most common attribution for failures in school in general, mathe-
matics, science, and language arts. In some areas – math failure, science
failure, and language arts failure – task difficulty was also a commonly
selected attribution. Luck and teacher favoritism were rarely selected across
all academic areas. In general, with respect to attributions for failure for
school in general or in any of the specific content areas, the number of
students attributing failure to lack of ability was very small (n = 1 to 3 for
any attribution of lack of ability to failure).

Observed differences among the six attribution choices were most strik-
ing when comparing attributions for success in school in general and math.
For the overall comparison between male and female students for success in
school, a greater percentage of male students (48.7%) attributed their suc-
cess to ability compared to 18.4% of female students; female students
(28.9%) were more likely than male students (10.3%) to attribute general
school success to situational effort. Given the number of cells, Cramer’s V
was calculated to determine the effect size. For these comparisons, Cramer’s
V = 0.36, which is interpreted as a medium effect size; however, the chi-
square test statistic had a p-value = 0.02, which did not meet the experi-
ment-wise adjusted p-value to be considered statistically significant. A
similar pattern was detected for the overall comparison between male and
female students for math success; this finding was statistically significant at
the adjusted p-value (p = .014). Compared to 21.1% of female students,
53.8% of male students attributed their success in math to ability. Female
students attributed their math success to task ease (15.8%) at a higher rate
than male students (2.6%). For these comparisons, Cramer’s V = 0.37, which
suggests a medium effect size.

A series of two-way MANOVA tests was conducted to test the main and
interaction effects of attribution choice and gender on the four Explore
subtests. Separate two-way MANOVAs were tested for the attribution
choices by academic area (e.g. general school, math, science, language
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arts). Across the models (Table 4), the multivariate effects were not sig-
nificant by attribution choice or gender.

3.3. Differences in self-efficacy

As reported in Table 5, most of the students perceived themselves to be
better than most of their same-grade peers in all academic areas. When
comparing by gender, high-achieving male students were more likely to rate
themselves as better than most of their grade-level male and female peers in
math (p = 0.04); however, this finding did not meet statistical significance
using the adjusted p-value. Although not statistically significant, there was a
general, descriptive trend of relatively fewer high-achieving female students
compared to high-achieving male students rating themselves as “better”
than their grade-level peers in mathematics. Nearly 1 out of 3 high-achiev-
ing female students rated themselves as the same as most grade-level male
students in mathematics; however, only 1 out of 10 high-aptitude male
students see themselves as the same.

A series of two-way MANOVA tests also was conducted to test the main
and interaction effects of self-efficacy and gender on the four Explore
subtests. Separate two-way MANOVAs were tested for self-efficacy by aca-
demic area (e.g. general school, math, science, language arts). Across the

Table 4. Summary of Results for Two-Way MANOVA to Examine Effects of Attribution and
Gender on Explore Scores.

Multivariate Test

Model Effect λ F (df) P η2

1 General school success 0.89 0.68 (12) 0.77 0.04
Gender 0.94 1.04 (4) 0.39 0.59
Interaction 0.86 0.86 (12) 0.59 0.05

2 General school failure 0.70 1.21 (2) 0.25 0.09
Gender 0.94 0.98 94) 0.43 0.06
Interaction 0.77 1.11 (16) 0.35 0.06

3 Math success 0.89 0.69 (12) 0.76 0.04
Gender 0.98 0.37 (4) 0.83 0.02
Interaction 0.87 0.80 (12) 0.65 0.05

4 Math failure 0.75 0.94 (20) 0.53 0.07
Gender 0.96 0.66 (4) 0.62 0.04
Interaction 0.85 0.64 (16) 0.84 0.04

5 Science success 0.82 0.81 (16) 0.68 0.05
Gender 0.96 0.76 (4) 0.55 0.04
Interaction 0.89 0.63 (12) 0.81 0.04

6 Science failure 0.78 0.83 (20) 0.68 0.06
Gender 0.95 0.78 (4) 0.54 0.05
Interaction 0.83 1.03 (12) 0.42 0.06

7 Language arts success 0.80 0.96 (16) 0.50 0.06
Gender 0.98 0.42 (4) 0.79 0.02
Interaction 0.85 0.93 (12) 0.52 0.05

8 Language arts failure 0.77 0.67 (20) 0.63 0.06
Gender 0.95 0.82 (4) 0.52 0.05
Interaction 0.94 0.50 (8) 0.86 0.03

HIGH ABILITY STUDIES 157



Ta
bl
e
5.

Pe
rc
en
ta
ge
s
an
d
Ch

i-s
qu

ar
e
Va
lu
es

of
Re
sp
on

de
nt

Ac
ad
em

ic
Se
lf-
Effi

ca
cy

fo
r
To
ta
lS
am

pl
e
(n

=
77
)a

nd
by

G
en
de
r.

Co
m
pa
re
d
to

Bo
ys

Co
m
pa
re
d
to

G
irl
s

Be
tt
er

th
an

m
os
t

Sa
m
e
as

m
os
t

N
ot

as
go

od
as

m
os
t

Be
tt
er

th
an

m
os
t

Sa
m
e
as

m
os
t

N
ot

as
go

od
as

m
os
t

Ac
ad
em

ic
Ar
ea

Sa
m
pl
e

%
(n
)

%
(n
)

%
(n
)

χ2
(d
f)

%
(n
)

%
(n
)

%
(n
)

χ2
(d
f)

G
en
er
al
Sc
ho

ol
To
ta
l

77
.9

20
.8

1.
3

0.
36 (1
)

72
.7

26
.0

1.
3

1.
26 (2
)

M
al
e

(n
=
39
)

64
.1
(3
1)

30
.8
(8
)

0
(0
)

69
.2
(2
7)

28
.2
(1
1)

2.
6
(1
)

Fe
m
al
e

(n
=
38
)

73
.7
(2
8)

26
.3
(1
0)

0
(0
)

76
.3
(2
9)

23
.7
(9
)

0
(0
)

M
at
he
m
at
ic
s

To
ta
l

77
.9

20
.8

1.
3

6.
66
*

(2
)

79
.2

20
.8

0.
00

3.
04 (1
)

M
al
e

89
.7

(3
5)

10
.3

(4
)

0
(0
)

87
.2
(3
4)

12
.8
(5
)

0
(0
)

Fe
m
al
e

65
.8

(2
5)

31
.6

(1
2)

2.
6
(1
)

71
.1
(2
7)

28
.9
(1
1)

0
(0
)

Sc
ie
nc
e

To
ta
l

68
.8

29
.9

1.
3

1.
20 (2
)

61
.0

35
.1

3.
9

0.
85 (2
)

M
al
e

71
.8
(2
8)

28
.2
(1
1)

0
(0
)

64
.1
(2
5)

30
.8
(1
2)

5.
1
(2
)

Fe
m
al
e

65
.8
(2
5)

31
.6
(1
2)

2.
6
(1
)

57
.9
(2
2)

39
.5
(1
5)

2.
6
(1
)

La
ng

ua
ge

Ar
ts

To
ta
l

62
.3

37
.7

0.
0

1.
18 (1
)

53
.2

45
.5

1.
3

5.
28 (2
)

M
al
e

56
.4
(2
2)

43
.6
(1
7)

0
(0
)

41
.0
(1
6)

56
.4
(2
2)

2.
6
(1
)

Fe
m
al
e

68
.4
(2
6)

31
.6
(1
2)

0
(0
)

65
.8
(2
5)

34
.2
(1
3)

0
(0
)

*p
<
.0
5,
**
p
<
01
6.
Ch

i-s
qu

ar
e
st
at
is
tic
s
re
pr
es
en
t
th
e
di
ff
er
en
ce

am
on

g
th
e
pe
er

co
m
pa
ris
on

ch
oi
ce
s
by

ge
nd

er
.C

el
ls
w
ith

pe
rc
en
ta
ge
s
in

bo
ld

re
pr
es
en
t
th
e
ch
oi
ce
s
fo
r
w
hi
ch

di
ff
er
en
ce
s

be
tw
ee
n
m
al
es

an
d
fe
m
al
es

w
er
e
si
gn

ifi
ca
nt
.

158 S. G. ASSOULINE ET AL.



models (Table 6), the multivariate effects were not significant by self-efficacy
or gender.

4. Discussion

High-achieving U.S. rural middle-school students with high academic
aptitude may experience environmental and psychosocial vulnerabilities,
which place them at risk of joining the permanent talent under-class and
perpetuating the excellence gap (Plucker et al., 2013; Plucker & Peters,
2018). This may be due to lack of access to appropriately challenging
coursework (environmental) and/or psychosocial factors that have the
potential to influence decision-making about advanced coursework in
high school. Previous studies (e.g. Dweck, 1986) yielded equivocal results
with respect to attributions for failure and success as well as gender
differences. Attributions to ability or effort (Pintrich, 2003) were of impor-
tance in our study to better understand high-achieving female and male
students who attend under-resourced, rural middle schools.
Understanding psychosocial factors such as attribution and self-efficacy
can guide us in framing academic decision-making so that students’
academic experiences are maximized and relevant to post-secondary deci-
sion-making, e.g. taking advanced coursework that prepares them for
college or university.

Table 6. Summary of Results for Two-Way MANOVA to Examine Effects of Self-Efficacy and
Gender on Explore Scores.

Multivariate Test

Model Effect λ F (df) P η2

1 General school ability – compared to boys 0.94 1.12 (4) 0.35 0.06
Gender 0.98 0.45 (4) 0.77 0.02
Interaction 0.97 0.58 (4) 0.68 0.03

2 Math ability – compared to boys 0.95 0.46 (8) 0.88 0.03
Gender 0.97 0.57 (4) 0.68 0.03
Interaction 0.98 0.28 (4) 0.89 0.02

3 Science ability – compared to boys 0.93 0.65 (8) 0.74 0.04
Gender 0.97 0.52 (5) 0.72 0.03
Interaction 0.96 0.78 (4) 0.54 0.04

4 Language arts ability – compared to boys 0.91 1.81 (4) 0.14 0.09
Gender 0.98 0.34 (4) 0.85 0.02
Interaction 0.96 0.76 (4) 0.55 0.04

5 General school ability – compared to girls 0.92 0.78 (8) 0.62 0.04
Gender 0.97 0.58 (4) 0.68 0.03
Interaction 0.97 0.50 (4) 0.74 0.03

6 Math ability – compared to girls 0.98 0.42 (4) 0.80 0.02
Gender 0.94 1.91 (4) 0.32 0.06
Interaction 0.92 1.59 (4) 0.19 0.08

7 Science ability – compared to girls 0.97 0.27 (8) 0.97 0.02
Gender 0.99 0.04 (4) 0.99 0.00
Interaction 0.93 0.62 (8) 0.76 0.04

8 Language arts ability – compared to girls 0.85 1.49 (8) 0.17 0.08
Gender 0.98 0.32 (4) 0.86 0.02
Interaction 0.94 1.03 (4) 0.40 0.06
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The research questions guiding this study examined the extent to which
high-achieving male and female students differed in their attributions of
their success and failure in school and their academic self-efficacy. The
results from the study showed that the high-achieving male and female
students in our sample performed similarly on an above-level test, which
suggests similar aptitude in content domains measured, i.e. math, science,
and language arts. However, there were significantly different attributions
for success between male and female students in school in general, and in
math in particular. Male students tended to attribute their success to their
ability, with greater percentages of male students attributing general school
success to ability (48.7%) and math success to ability (53.8%) when com-
pared to female students (18.4% and 21.1%, respectively). This finding
comports with the attribution literature demonstrating the male students
are more likely to attribute their success to ability (Cramer & Oshima, 1992;
Ryckman & Peckham, 1987). Academically high-achieving middle-school
male students’ attributions of success to ability, coupled with their strong
sense of self-efficacy, may be psychosocial features that support decisions to
take more advanced coursework, which, in turn could impact postsecondary
decisions.

Female students in our sample tended to attribute their success to their
effort with greater percentages of female students (28.9%) attributing gen-
eral school success to situational effort when compared to male students
(10.3%). Very few male students (2.6%) attributed math success to task ease,
which was a statistically significant difference from the percent of female
students (15.8%) who attributed math success to task ease. Therefore,
whereas the high-achieving female students and male students in this
study have similar aptitude, female students are more likely to attribute
their success to situational effort, which is internal, but not stable, or
external factors such task ease, rather than to their ability. The concern is
that female students’ aptitude, which is similarly high compared to their
male student counterparts – may not recognize their aptitude or how that
aptitude contributes to achievement. Due to their attributions for success,
female students are possibly expending time and effort beyond what is
necessary for successful task completion, potentially leading to differences
in taking advanced coursework, which could have life-long career impacts.

The results about the female students in the study expand upon the
literature on high school academic achievement and self-efficacy among
gifted, rural students. As Allio (2017) found, in high school, female
students in AP courses report higher task motivation than their male
peers. However, female students’ sense of academic self-efficacy decreases
throughout middle school and high school (McCormick, 1996; Schunk,
1991). These decreases may be exacerbated in rural settings given that
rural schools already are more limited in the opportunities for students to
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access and complete advanced coursework. As well, Preckel et al. (2008)
found, there were differences in the math achievement as well as motiva-
tion for male and female students in rural contexts. Given the gender
differences in attribution and self-efficacy in our rural study sample of
high-achieving students, intentional efforts must be made to mitigate the
disparities in both psychosocial and academic outcomes for high-achiev-
ing students.

Although we hypothesized that if high-achieving students attributed
academic success to academic ability, then failure would also be attributed
to ability, this was not the case. Virtually no student in our sample
attributed failure of any kind to lack of ability. This finding corresponds
to the observation that both male and female students have strong self-
efficacy relative to their perceptions of their ability compared to their age-
peers, regardless of gender. Both the male and female students in this
study see themselves as “better than most” in all academic areas. The only
statistically significant difference was with respect to math. While 89.7% of
the high-achieving male students in this study saw themselves as better in
math than most male students, only 65.8% of the high-achieving female
students in this study saw themselves as better in math than most male
students. However, 31.6% of high-achieving female students see them-
selves as the “same as most” male students, compared to only 10.3% of
high-achieving male students seeing themselves as “the same” as male
students. Understanding the impact of these differences in self-efficacy
may be crucial to understanding gendered differences in collaborative
learning environments, leadership, and academic risk-taking among gifted
and talented students. The current literature has limited scholarship on
these variables in high-achieving rural populations, such as the current
study’s sample.

The high-achieving rural female and male students in our sample
demonstrated equally high academic aptitude yet varied with respect to
their attribution patterns as well as their commitment to school. More
female students than male students attributed academic success to effort
and female students had greater commitment to school. Motivation for
succeeding in school, recognition of the role of ability and effort with
respect to success, and the impact of self-efficacy represent psychosocial
factors that should be addressed with male and female students as they
consider decisions about taking challenging high school courses.
Achievement, attribution, and self-efficacy are important for certain
STEM college majors and ultimately careers, which may result in life-
long impacts on academic performance. These variables are particularly
important to consider in rural contexts given the deficit view that is often
taken when describing the achievement and attainment of rural students
(Barley & Beesley, 2007).
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4.1 Limitations

A strength of the investigation is the use of a nationally standardized
measure, the Explore assessment, which reports validity and reliability
data (ACT, 2013) and the implications for identifying young students with
high aptitude are grounded in that information. In contrast, the psychoso-
cial items, specifically the eight items measuring attributions and the eight
items measuring self-efficacy, were part of a broader student program self-
report survey; therefore, nationally normed reliability or validity data were
not available, which is a study limitation. Another limitation is that parti-
cipants completed a forced-choice questionnaire that did not have items
relating to students’ rationale for their attributions for success or failure or
their choices related to academic self-efficacy. Further, while we drew our
study sample from a rural population, our students represented one type of
rural setting (Midwestern U.S., agrarian). Diversity exists within rurality in
the U.S. as well as in other countries. In the U.S. that diversity is associated
with race, socioeconomic status, and geographic location. Therefore, and
our results cannot be generalized to all rural populations in the U.S. or in the
rest of the world. For example, in the U.S., Bennett (2008) reports that rural
Appalachian female students have higher academic aspirations and are
more satisfied with school than male students but have lower self-efficacy
for employment following high school and lower educational attainment.

Another limitation concerns the nonexperimental nature of the study.
When conducting a sensitivity analysis of the data, the sample size was
underpowered to detect the small effect sizes (η2 = 0.02–0.09) in the
MANOVA (power = 0.13–0.51), but had sufficient power (0.80) to detect
significant differences with the chi-square tests. We mitigated power issues
by using an experiment-wise error rate that used a stricter criteria to meet
statistical significance. Further, we did not have a non-rural comparison
group with which to evaluate the pervasiveness of these differences in other
high-achieving populations. Perhaps the observed gender differences in the
investigation also exist for non-rural high-achieving students or are found
among rural students who are not high-achieving in math and science.

4.2 Implications for research and practice

Differences between high-achieving female and male students’ attributions
for success and failure in math, science, and school in general seem to have
persisted across decades. Higher percentages of male students recognize
their ability and this likely bodes well for their future. Female students
recognize the role of effort in their success but seem to have a relative lack
of recognition of their ability; these findings might impact their futures. We
do not know if the observed differences in psychosocial factors translate into
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differences for course selection with respect to advanced coursework in high
school or college. Furthermore, due to the forced choice nature of the items,
we do not know students’ reasoning for choosing the various attributions.
The participants in this study are in academic settings that would lend
themselves to qualitative research that could determine students’ reasoning
for their selections of various attributions. This line of research would
perhaps help practitioners to be more informed in creating evidence-
based interventions to effectively assist students as they plan for high school
and beyond.

Future practitioner interventions with high-achieving rural students
should include discussions of academic attributions as well as the influ-
ence attributions may have on students’ current and future academic and
career success. Bandura, Barbaranelli, Caprara, and Pastorelli (1996) lay
out the logic for the connections between academic self-efficacy and
aspirations, positing “efficacy beliefs shape career aspirations and pursuits
during early formative years. The stronger the students’ beliefs in their
efficacy, the more occupational options they consider possible, the greater
the interest they show in them, the better they prepare themselves educa-
tionally . . ..” (p. 1206). Given that career and college readiness is a primary
goal of K–12 education (American School Counselor Association [ASCA],
2014; National Consortium for School Counseling and Postsecondary
Success [NCSCPS], 2017; United States Department of Education, 2017),
research exploring self-efficacy in rural middle school students who are
high-achievers and have high academic aptitude may provide educators,
guidance counselors, and career psychologists with more effective aca-
demic and career programming options to increase students’ career and
college aspirations.

For example, academic and career interventions with female, rural, high-
achieving students should highlight the equity of their academic ability in
relation to their male counterparts, especially in an effort to build stronger
academic self-efficacy. Female students may benefit from interventions that
emphasize increasing recognition of academic aptitude, as well as intention-
ally building higher academic self-efficacy in female students. Interventions
toward rural, high-achieving students must also help female students deter-
mine how to find appropriate levels of effort to expend on a task, as well as
recognize the influence natural ability has on their academic and career
outcomes. Additionally, interventions should address establishing an effec-
tive balance between how much they rely on their natural ability and their
effort to complete assignments. Female students should learn to recognize,
and accept, when they can trust their ability level to complete assignments
with ease, and when they need to use more of their effort to help them
understand more challenging content. By doing this, female students may
begin to feel they have more self-efficacy and energy to take on difficult
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coursework and succeed at the level of their high-achieving male student
counterparts.

Conversely, academic and career interventions with high-achieving rural
male students should capitalize on their high self-efficacy to encourage them
to engage consistently in challenging coursework. When doing so, educators
and counselors should proactively address academic, career, and psychoso-
cial concerns that may arise as material becomes more difficult than stu-
dents can handle with natural ability alone. Male students may need help in
recognizing that additional effort is necessary to find success when material
is more challenging. Additionally, interventions should address students’
high-achieving identity and support them if they are wrestling with an
evolving identity as a high-achiever. Regardless of gender, academic, and
career interventions with high-achieving rural students, educators should
allow students to voice concerns when their attributions create challenges to
achieving academic and career goals. Educators and guidance counselors
can use the current study results to proactively address possible concerns of
rural, high-achieving students, as well as create evidence-based practices
and interventions.

Acknowledgments

We gratefully acknowledge the Jack Kent Cooke Foundation, which funded this project. We
also acknowledge Research Assistant, Stephanie Lynch, for her contributions.

Disclosure Statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by the Jack Kent Cooke Foundation.

References

ACT. (2013). ACT explore [Assessment instrument]. Iowa City, IA: Author.
Ali, S. R., & McWhirter, E. H. (2006). Rural Appalachian youth’s vocational/educational

post-secondary aspirations: Applying social cognitive career theory. Journal of Career
Development, 33, 87–111.

Allio, A. E. (2017). A descriptive analysis of the influence of gender, ethnicity, and advanced
placement program variables on students’ academic motivation and self-efficacy beliefs
(Doctoral Dissertation). Retrieved from ProQuest Dissertation Database. (Order No.
10283236)

American School Counselor Association. (2014). ASCA mindsets & behaviors for student
success: K-12 college- and career-readiness standards for every student. Alexandria, VA:

164 S. G. ASSOULINE ET AL.



Author. Retrieved from https://www.schoolcounselor.org/asca/media/asca/home/
MindsetsBehaviors.pdf

Arnold, M. L., Newman, J. H., Gadd, B. B., & Ceri, B. D. (2005). A look at the condition of
rural education research: Setting a direction for future research. Journal of Research in
Rural Education, 20(6), 1–25.

Aspen Institute College Excellence Program. (2015). From college to jobs: Making sense of
labor market returns to higher education. Washington, DC: Author. Retrieved from
https://cew.georgetown.edu/wp-content/uploads/LaborMarketReturns_0.pdf

Assouline, S. G., Lupkowski-Shoplik, A. E., & Colangelo, N. (2018). Acceleration and the
talent search model: Transforming the school culture. In S. Pfeiffer, M. Foley-Nicpon, &
E. Shaunessy-Dedrick (Eds.), APA handbook of giftedness and talent (pp. 333–346).
Washington, DC: American Psychological Association.

Assouline, S. G., Colangelo, N., Ihrig, D., & Forstadt, L. (2006). Attributional choices for
academic success and failure by intellectually gifted students. Gifted Child Quarterly, 50
(4), 283–294.

Assouline, S. G., Ihrig, L. M., & Mahatmya, D. (2017). Closing the excellence gap:
Investigation of an expanded talent search model for student selection into an extra-
curricular STEM program in rural middle schools.Gifted Child Quarterly, 61(3), 250–261.

Assouline, S. G., & Lupkowski-Shoplik, A. (2012). The talent search model of gifted
identification. Journal of Psychoeducational Assessment, 30, 45–59.

Backman, M. (2014). Returns to education across the urban-rural hierarchy. The Review of
Regional Studies, 44(1), 33–59.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change.
Psychological Review, 84(2), 191–215.

Bandura, A. (1994). Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of human
behavior (Vol. 4, pp. 71–81). New York: Academic Press.

Bandura, A., Barbaranelli, C., Caprara, G. V., & Pastorelli, C. (1996). Multifaceted impact of
self-efficacy beliefs on academic function. Child Development, 67(3), 1206–1222.

Barley, Z. A., & Beesley, A. D. (2007). Rural school success: What can we learn. Journal of
Research in Rural Education, 22(1), 1–16.

Bennett, S. L. R. (2008). Contextual affordances of rural Appalachian individuals. Journal of
Career Development, 34(3), 241–262.

Biddle, C., & Azano, A. P. (2016). Constructing and reconstructing the “rural school
problem”: A century of rural education research. Review of Research in Education, 40
(1), 298–325.

Bishop, Y. Y., Fienberg, S. E., & Holland, P. W. (1975).Discrete multivariate analysis: Theory
and practice. Cambridge, MA: MIT Press.

Bouck, E. C. (2004). How size and setting impact education in rural schools. Rural Educator,
25(3), 38–42.

Byun, S., Meece, J. L., & Irvin, M. J. (2012). Rural-nonrural disparities in postsecondary
educational attainment revisited. American Educational Research Journal, 49(3), 412–437.

Casillas, A., Robbins, S., Allen, J., Jow, Y. L., Hanson, M. A., & Schmeiser, C. (2012).
Predicting early academic failure in high school from prior academic achievement,
psychosocial characteristics, and behavior. Journal of Educational Psychology, 104(2),
407–420.

Cramer, J., & Oshima, T. C. (1992). Do gifted females attribute their math performance
differently than other students? Journal for the Education of the Gifted, 16(1), 18–35.

Csikszentmihalyi, M., Rathunde, K., & Whalen, S. (1993). Talented teenagers. Cambridge,
MA: Cambridge University Press.

HIGH ABILITY STUDIES 165

https://www.schoolcounselor.org/asca/media/asca/home/MindsetsBehaviors.pdf
https://www.schoolcounselor.org/asca/media/asca/home/MindsetsBehaviors.pdf
https://cew.georgetown.edu/wp-content/uploads/LaborMarketReturns_0.pdf


Dai, D. Y., Moon, S. M., & Feldhusen, J. F. (1998). Achievement motivation and gifted
students: A social cognitive perspective. Educational Psychologist, 33(2–3), 45–63.

Dixon, D. D., Worrell, F. C., Olszewski-Kubilius, P., & Subotnik, R. F. (2016). Beyond
perceived ability: The contribution of psychosocial factors to academic performance.
Annals of the New York Academy of Science, 1377(67–77). doi:10.1111/nyas.13210

Dweck, C. S. (1986). Motivational processes affecting learning. American Psychologist, 41
(10), 1040.

Eccles, J. S. (2004). Schools, academic motivation, and stage-environment fit. In R. M.
Lerner & L. Steinberg (Eds.), Handbook of adolescent psychology (2nd ed., pp. 125–153).
Hoboken, NJ: John Wiley & Sons Inc.

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and goals. Annual Review of
Psychology, 53(1), 109–132.

Fan, X., & Chen, M. J. (1999). Academic achievement in rural school students: A multiyear
comparison with their peers in suburban and urban schools. Journal of Research in Rural
Education, 15(1), 31–46.

Forsyth, D. R., Story, P. A., Kelley, K. N., & McMillan, J. H. (2009). What causes failure and
success? Students’ perceptions of their academic outcomes. Social Psychology of
Education, 12, 157–174.

Friesen, L., & Purc-Stephenson, R. J. (2016). Should I stay or should I go? Perceived barriers
to pursuing a university education for persons in rural areas. Canadian Journal of Higher
Education, 46(1), 138–155.

Graham, S. (1991). Educational psychology review. A Review of Attribution Theory in
Achievement Contexts, 3, 5–39.

Graham, S., & Taylor, A. Z. (2016). Attribution theory and motivation in school. In K. R.
Wentzel & D. B. Miele (Eds.), Handbook of motivation at school (pp. 11–33). New York,
NY: Taylor and Francis.

Haberman, S. J. (1973). The analysis of residuals in cross-classified tables. Biometrics, 29,
205–220.

Hardré, P. L., & Reeve, J. (2003). A motivational model of rural students’ intentions to
persist in, versus drop out of, high school. Journal of Educational Psychology, 95(2), 347.

Hardré, P. L., Sullivan, D. W., & Crowson, H. M. (2009). Student characteristics and
motivation in rural high schools. Journal of Research in Rural Education (Online), 24
(16), 1.

Huang, C. (2013). Gender differences in academic self-efficacy: A meta-analysis. European
Journal of Psychology of Education, 28, 1–35.

Huberty, C. J., & Morris, J. D. (1989). Multivariate analysis versus multiple univariate
analyses. Psychological Bulletin, 105(2), 302.

Johnson, J., & Strange, M. (2007). Why rural matters 2007: The realities of rural education
growth. Arlington, VA: Rural School and Community Trust.

Kittleson, T., & Morgan, J. T. (2012). Schools in balance, comparing Iowa physics teachers
and teaching in large and small schools. Iowa Science Teachers Journal, 39(1), 8–12.

Lamb, J., & Daniels, R. (1993). Gifted girls in a rural community: Math attitudes and career
options. Exceptional Children, 59(6), 513–517.

Libbey, H. P. (2004). Measuring student relationship to school: Attachment, bonding,
connectedness, and engagement. Journal of School Health, 74, 274–283.

Licht, B. G., & Dweck, C. S. (1984). Determinants of academic achievement: The interaction
of children’s achievement orientations with skill area.Developmental Psychology, 20, 628–
636.

166 S. G. ASSOULINE ET AL.

https://doi.org/10.1111/nyas.13210


Lupkowski-Shoplik, A., & Swiatek, M. A. (1999). Elementary student talent searches:
Establishing appropriate guidelines for qualifying test scores. Gifted Child Quarterly, 43,
265–272.

Mahatmya, D., & Smith, A. (2017). Family and neighborhood influences on meeting college
expectations in emerging adulthood. Emerging Adulthood, 5(3), 164–176.

McClure, J., Meyer, L. H., Garisch, J., Fischer, R., Weir, K. F., & Walkey, F. H. (2011).
Students’ attributions for their best and worst marks: Do they relate to achievement?
Contemporary Educational Psychology, 36(2), 71–81.

McCormick, M. E. (1996). The influence of gender-role identity, mathematics self-efficacy,
and outcome expectations on the math-and science-related career interests of gifted ado-
lescent girls (Doctoral Dissertation). Retrieved from ProQuest Digital Dissertations.
(Order No. 9706100).

McKellar, S. E., Marchand, A. D., Diemer, M. A., Malanchuk, O., & Eccles, J. S. (2018).
Threats and supports to female students’ math beliefs and achievement. Journal of
Research on Adolescence. doi:10.1111/jora.12384

McNabb, T. (1997). From potential to performance: Motivational issues for gifted students.
Handbook of Gifted Education, 2, 408–415.

Muratori, M., & Smith, C. K. (2018). Academic advising and career planning for gifted and
talented students. In S. M. Wood & J. S. Peterson (Eds.), Counseling gifted students: A
guide for school counselors (pp. 121–138). New York, NY: Springer.

National Center for Education Statistics. (2013). Public elementary/secondary school uni-
verse survey data (version 1a). [data file]. Retrieved from https://nces.ed.gov/ccd/pub
schuniv.asp

National Center for Education Statistics. (2015a). Table B.3.b.-1: Percentages of person’s
ages 18–29 enrolled in colleges or universities, by age group, 4-category locale, and sex:
2015. [data file]. Retrieved from https://nces.ed.gov/surveys/ruraled/tables/b.3.b.-1.asp

National Center for Education Statistics. (2015b). Science, technology, engineering, and
mathematics (STEM) education, by gender. Retrieved from https://nces.ed.gov/fastfacts/
display.asp?id=899

National Center for Education Statistics (NCES). (2007). Status of education in rural
America. Retrieved from https://nces.ed.gov/pubs2007/2007040.pdf

National Consortium for School Counseling and Postsecondary Success [NCSCPS] (2017).
Conceptual framework: Insight on the NCSCPS framework. Retrieved from http://www.
ncscps.org/conceptual-framework.cfm

National Research Council. (2006). To recruit and advance: Women students and faculty in
science and engineering. Washington, DC: The National Academies Press. doi:10.17226/
11624

Nokelainen, P., Tirri, K., & Merenti-Välimäki, H. L. (2007). Investigating the influence of
attribution styles on the development of mathematical talent. Gifted Child Quarterly, 51
(1), 64–81.

Olszewski-Kubilius, P. (2015). Talent searches and accelerated programming for gifted
students. In S. G. Assouline, N. Colangelo, J. Van Tassel-Baska, & A. Lupkowski-
Shoplik (Eds.), A nation empowered: Evidence trumps the excuses holding back
America’s brightest students (pp. 111–121). Iowa City, IA: Belin-Blank Center for Gifted
Education and Talent Development.

Olszewski-Kubilius, P., & Lee, S. Y. (2004). The role of participation in in-school and
outside-of-school activities in the talent development of gifted students. Journal of
Secondary Gifted Education, 15, 107–123.

Olszewski-Kubilius, P., & Lee, S.-Y. (2005). How schools use talent search scores for gifted
adolescents. Roeper Review, 27, 233–240.

HIGH ABILITY STUDIES 167

https://doi.org/10.1111/jora.12384
https://nces.ed.gov/ccd/pubschuniv.asp
https://nces.ed.gov/ccd/pubschuniv.asp
https://nces.ed.gov/surveys/ruraled/tables/b.3.b.-1.asp
https://nces.ed.gov/fastfacts/display.asp?id=899
https://nces.ed.gov/fastfacts/display.asp?id=899
https://nces.ed.gov/pubs2007/2007040.pdf
http://www.ncscps.org/conceptual-framework.cfm
http://www.ncscps.org/conceptual-framework.cfm
https://doi.org/10.17226/11624
https://doi.org/10.17226/11624


Olszewski-Kubilius, P. M., Kulieke, M. J., & Krasney, N. (1988). Personality dimensions of
gifted adolescents: A review of the empirical literature.Gifted Child Quarterly, 32(4), 347–
352.

Petrin, R. A., Schafft, K. A., & Meece, J. L. (2014). Educational sorting and residential
aspirations among rural high school students: What are the contributions of schools and
educators to rural brain drain? American Educational Research Journal, 51(2), 294–326.

Pintrich, P. R. (2003). A motivational science perspective on the role of student motivation
in learning and teaching contexts. Journal of Educational Psychology, 95(4), 667–686.

Pintrich, P. R., & Schunk, D. H. (1996). Motivation in education: Theory, research, and
applications. Englewood Cliffs, NJ: Prentice Hall.

Plucker, J., & Harris, B. (2015). Acceleration and economically vulnerable children. In C.
Assouline, Van Tassel-Baska, & A. E. Lupkowski-Shoplik (Eds.), A nation empowered:
Evidence trumps the excuses holding back America’s brightest students (pp. 181–188). Iowa
City, IA: The Belin-Blank Center for Gifted and Talented Education.

Plucker, J. A., Hardesty, J., & Burroughs, N. (2013). Talent on the sidelines: Excellence gaps
and America’s persistent talent underclass. Storrs, CY: Center for Education Policy
Analysis, University of Connecticut. Retrieved from https://cepa.uconn.edu/home/
research/mindthegap/

Plucker, J. A., & Peters, S. J. (2018). Closing poverty-based excellence gaps: Conceptual,
measurement, and educational issues. Gifted Child Quarterly, 62(1), 56–67.

Preckel, F., Goetz, T., Pekrun, R., & Kleine, M. (2008). Gender differences in gifted and
average-ability students: Comparing girls’ and boys’ achievement, self-concept, interest,
and motivation in mathematics. Gifted Child Quarterly, 52(2), 146–159.

Provasnik, S., KewalRamani, A., Coleman, M. M., Gilbertson, L., Herring, W., & Xie, Q.
(2007). Status of education in rural America (NCES 2007-040). Washington, DC: National
Center for Education Sciences, U.S. Department of Education.

Ratcliffe, M., Burd, C., Holder, K., & Fields, A. (2016). Defining rural at the U.S. Census
Bureau: American community survey and geography brief. Retrieved from https://www2.
census.gov/geo/pdfs/reference/ua/Defining_Rural.pdf

Ryckman, D. B., & Peckham, P. (1987). Gender differences in attributions for success and
failure situations across/subject areas. The Journal of Educational Research, 81(2), 120–
125.

Saewyc, E. M., Brown, D., Plane, M., Mundt, M. P., Zakletskaia, L., Wiegel, J., & Fleming, M.
F. (2009). Gender differences in violence exposure among university students attending
campus health clinics in the United States and Canada. Journal of Adolescent Health, 45
(6), 587–594.

Schunk, D. (1991). Self-efficacy and academic motivation. Educational Psychologist, 26(3–4),
207–231.

Schunk, D. H, &Meece, J. L. (2006). Self-efficacy development in adolescence. In (Eds.), Self-
efficacy beliefs of adolescents (pp. 71-96). Greenwich, CT: Information Age Publishing.

Stanley, J. C. (1976). The case for extreme educational acceleration of intellectually brilliant
youths. Gifted Child Quarterly, 20(1), 66–75.

Stanley, J. C. (2005). A quiet revolution: Finding boys and girls who reason exceptionally
well mathematically and/or verbally and helping them get the supplemental educational
opportunities they need. High Ability Studies, 16(1), 5–14.

Stipek, D. J., & Gralinski, J. H. (1991). Gender differences in children’s achievement-related
beliefs and emotional responses to success and failure in mathematics. Journal of
Educational Psychology, 83(3), 361.

Stipek, D. J., & Hoffman, J. (1980). Development of children’s performance-related judg-
ments. Child Development, 51, 912–914.

168 S. G. ASSOULINE ET AL.

https://cepa.uconn.edu/home/research/mindthegap/
https://cepa.uconn.edu/home/research/mindthegap/
https://www2.census.gov/geo/pdfs/reference/ua/Defining_Rural.pdf
https://www2.census.gov/geo/pdfs/reference/ua/Defining_Rural.pdf


Subotnik, R. F., Olszewski-Kubilus, P., & Worrell, F. C. (2011). Rethinking giftedness and
gifted education. Psychological Science in the Public Interest, 12(1), 3–54.

Swiatek, M. A. (2007). The talent search model: Past, present, and future. Gifted Child
Quarterly, 51, 320–329.

United States Department of Agriculture Food and Nutrition Service. (n.d.). National school
lunch program: Background and development in Europe. Retrieved from https://www.
fns.usda.gov/nslp/history_1

United States Department of Education. (2017). Every Student Succeeds Act highlights.
Retrieved from https://www.ed.gov/essa?src=ft

Uno, M., Mortimer, J. T., Kim, M., & Vuolo, M. (2010). “Holding on” or “coming to terms”
with educational underachievement: A longitudinal study of ambition and attainment.
New Directions for Child and Adolescent Development, 130, 41–56.

Vispoel, W. P., & Austin, J. R. (1995). Success and failure in junior high school: A critical
incident approach to understanding students’ attributional beliefs. American Educational
Research Journal, 32(2), 377–412.

Weiner, B. (Ed.). (1974). Achievement motivation and attribution theory. Morristown, NJ:
General Learning Press.

Weiner, B. (1985). An attribution theory of achievement motivation and emotion.
Psychological Review, 92(4), 548–573.

Weiner, B. (2010). The development of an attribution-based theory of motivation: A history
of ideas. Educational Psychologist, 45(1), 28–36.

Wettersten, K. B., Guilmino, A., Herrick, C. G., Hunter, P. J., Kim, G. Y., Jagow, D., . . .
McCormick, J. (2005). Predicting educational and vocational attitudes among rural high
school students. Journal of Counseling Psychology, 52(4), 658–663.

Ziegler, A., & Stoeger, H. (2004). Evaluation of an attributional retraining (modeling
technique) to reduce gender differences in chemistry instruction. High Ability Studies,
15(1), 63–83.

HIGH ABILITY STUDIES 169

https://www.fns.usda.gov/nslp/history_1
https://www.fns.usda.gov/nslp/history_1
https://www.ed.gov/essa?src=ft


Copyright of High Ability Studies is the property of Routledge and its content may not be
copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.


	Abstract
	1. Introduction
	1.1. Academic talent development
	1.2. Psychosocial factors
	1.2.1. Attribution
	1.2.2. Self-efficacy

	1.3. Intersection of rurality, psychosocial factors, sex, and academic achievement
	1.4. The current study

	2. Methods
	2.1. Participants
	2.2. Procedure
	2.3. Measures
	2.3.1. Student aptitude
	2.3.2. Student attribution and self-efficacy

	2.4. Data analysis protocol

	3. Results
	3.1. Descriptive overview of the sample
	3.2. Differences in attributions
	3.3. Differences in self-efficacy

	4. Discussion
	4.1 Limitations
	4.2 Implications for research and practice

	Acknowledgments
	Disclosure Statement
	Funding
	References

