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Abstract. It is essential to understand the strengths and weaknesses of students from distinct
contexts so efficacious support can be designed. But, thus far research samples have been drawn
almost exclusively from urban areas. Inadvertently, urban findings have been generalized to rural
populations. This study addresses this issue by (a) comparing the unique cognitive processing
abilities of students who grew up in low-income rural, low-income urban, high-income rural, and
high-income urban contexts and (b) determining the relationship between their cognitive processing
and academic achievement. Participants completed cognitive processing tasks measuring incidental
memory, language, and inhibition as well as an academic achievement task. Low-income rural
students exhibited distinct patterns from low-income urban students. The low-income rural students
had lower inhibition scores and, unlike the other three groups, inhibition did not account for a
signification portion of variance in their academic achievement scores. Potential explanations and
implications of these rural-urban differences are discussed.
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1 Introduction

A pervasive income-achievement gap persists despite substantial efforts from policy makers, educators,
parents, and students (Bradley & Corwyn, 2002; McLoyd, 1998; Reardon, 2011). Students from higher-
income communities outperform students from lower-income communities from pre-K through college
and across a variety of academic domains, including reading, math, and science (National Center for
Education Statistics, 2017). Work also has explored domain general cognitive processes (e.g., working
memory, language, incidental memory, and inhibition) that underlie the income differences across
various academic domains (Fernald, Weber, Galasso & Ratsifandrihamanana, 2011; Farah et al., 2006;
Kishiyama, Boyce, Jimenez, Perry & Knight, 2009; Noble, McCandliss & Farah, 2007; Noble, Norman &
Farah, 2005).

Efforts to determine why students from lower-income communities perform relatively poor on these
cognitive processing measures highlight the role of chronic stress. For some time it has been established
that individuals living in poverty experience greater chronic stress than those living in higher-income
contexts (e.g., Almedia, Neupert, Banks & Serido, 2005; Evans & English, 2002). It has been more
recently established that the experience of chronic stress mediates the relationship between income and
(at least one measure of) cognitive processing (Evans & Schamberg, 2009). Specifically, the longer
people live in poverty, the higher the amount of chronic stress they experience, and, in turn, the greater
the reduction in the functioning of their working memory (Evans & Schamberg, 2009). This implies that
the chronic stress of living in poverty negatively impacts working memory (Evans & Schamberg, 2009).

It is important to keep in mind, however, that there are different types of poverty and that different
types of poverty are associated with different types of chronic stress. For example, the chronic stress
experienced by those living in urban poverty includes overcrowding, noise and air pollution, high crime
rates, and exposure to violence (Bobo, 2009; Evans, 2006; Power, 1996). In contrast, the chronic stress
experienced in rural poverty includes isolation, lack of infrastructure, and inaccessibility to reliable
transportation (Bobo, 2009; Power, 1996; Duncan, Brooks-Gunn, Yeung & Smith, 1998; Amato, 1993).
If chronic stress is related to working memory (e.g., Evans & Schamberg, 2009) and the chronic stress
experienced in urban poverty is different from that in rural poverty (e.g., Bobo, 2009), it follows that
the working memory abilities of those living in urban and rural poverty might differ. An earlier study of
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ours set out to determine if this was the case (Tine, 2014). Indeed, children growing up in rural poverty
exhibited worse visuospatial working memory but better verbal working memory than those living in
urban poverty (Tine, 2014). These results suggest that different types of poverty are associated with
different cognitive abilities (Tine, 2014).

The primary goal of the current study was to extend the aforementioned working memory findings
and document a more complete cognitive profile of individuals growing up in low-income rural versus
urban contexts and, for comparison reasons, high-income rural versus urban contexts. Specifically, the
current study set out to determine if individuals from these different contexts vary on the other
cognitive processes already known to be associated with poverty: language, incidental memory, and
inhibition (Fernald, Weber, Galasso & Ratsifandrihamanana, 2011; Farah et al., 2006; Kishiyama, Boyce,
Jimenez, Perry & Knight, 2009; Noble, McCandliss & Farah, 2007; Noble, Norman & Farah, 2005).

These cognitive processes — language, incidental memory, and inhibition — have important practical
implications. For example, there is evidence to support their association with academic achievement;
language is highly related to reading ability (e.g., Campbell et al., 2001; Izard et al., 2001; Kastner et al.,
2000), incidental memory is related to language learning (Spade & Tomita. 2010), and inhibition is
related to math achievement in young students (Blair & Razza, 2007; Bull, Espy & Wiebe, 2008; Clark,
Pritchard & Woodward, 2010) and math, reading, and science achievement in older students (Diamond,
2013; St. Clair-Thomspon & Gathercole, 2006). Furthermore, when taken together, these cognitive
processes partially explain the income-achievement gap that exists between groups of urban students
from higher- and lower-income levels (Nesbitt, Baker-Ward & Willoughby, 2013). That is, the income
level of urban students has an indirect effect on achievement through its effect on cognitive processing.
However, the relationship among income level, achievement, and cognitive processing has not been
documented with rural students. Therefore, the secondary goal of this study was to document the
relationship between cognitive processing (i.e., language, incidental memory, inhibition) and academic
achievement among students situated in low-income rural or urban contexts and, for comparison
purposes, high-income rural or urban contexts.

This work is critical. Researchers have begun to recommend that the field of education, as a whole,
focus on improving students’ cognitive processes as a way to boost academic performance (Dunlosky,
Rawson, Marsh, Nathan & Willingham, 2013; Nesbitt, Baker-Ward, and Willoughby, 2013; While there
is an abundance of research documenting the income-processing gap and income-achievement gap in
urban populations from which to draw, there is a paucity of research on rural populations. Researchers
and consumers of research are left unintentionally (and perhaps inaccurately) generalizing urban
findings to rural populations. Meanwhile, trends show the number of individuals living in rural poverty
is increasing at a faster rate than the number of individuals living in urban poverty (Fisher, 2007;
Murphy, 2007). Obtaining a more thorough understanding of the cognitive and academic strengths and
weaknesses of students from rural versus urban poverty will place the field of education in a better
position to design appropriate and efficacious interventions based on local needs.

2 Methods

2.1 Participants

Participants included 131 (69 female, 62 male) students enrolled in a liberal arts college in the northeast
U.S. Their age ranged from 17 years, 2 months to 21 years, 7 months. Participants were categorized as
growing up in one of the four contexts: low-income urban, low-income rural, high-income urban, and
high-income rural. The categorizations were based on their responses to the (a) low- vs. high-income and
(b) rural vs. urban measures described in the Measures section. Thirty-one participants were categorized
as low-income urban, 30 as low-income rural, 40 as high-income urban, and 30 as high-income rural.
Seventeen additional participants were excluded from analyses because they did not indicate their family
income level (n=1), did not spend at least 10 years of their childhood in a household of one consistent
income level (n=4), indicated that their family income level fell above the low-income threshold but
below the high-income threshold (n=5), or were categorized as suburban (n=7). Non-native English
speakers were excluded from participating in the study because all tasks were presented in English.
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2.2 Procedure

Participants were recruited from posters and came into a laboratory on campus for approximately two
hours and were tested individually on cognitive processing and academic tasks. Specifically, participants
completed a(n) language, incidental memory, inhibition, and academic achievement task. These tasks
were presented in a random order, with the exception that one section of the timed academic task was
always presented during the mandatory 20-minute delay embedded within the incidental memory task.
After completing the aforementioned tasks, participants completed a Participant Information Survey,
which included items about their sex, age, race, ethnicity, language fluency, the geographic category of
their hometown, and the estimated current and past household income of the home they grew up in.
The Participant Information Survey was administered after the cognitive processing and academic tasks
in an effort to avoid any potential demographic stereotype threat effects.

2.3 Measures

Language Task

Language was assessed with the Peabody Picture Vocabulary Test, 4th Edition, (PPVT-4) (Dunn &
Dunn, 2007). The researchers presented each participant with a series of pages, each with four numbered
pictures and stated a word describing one of the pictures. The participant was asked to point to or say
the number of the picture that the word describes. Each page was coded as correct or incorrect.
Participants began the PPVT-4 at the age appropriate level, but a basal level was established when a
participant correctly identified eight consecutive items and a ceiling level was established when a
participant incorrectly identified six of eight consecutive items, as suggested by the PPVT-4 Manual
(Dunn & Dunn, 2007). Each participant’s overall score was determined by adding the number of correct
responses between the basal and ceiling levels to the initial basal score.
Incidental Memory Task

Incidental memory was assessed with two Delayed Memory for Stories Task from the Test of Memory
and Learning, 2nd Edition (TOMAL 2) (Reynolds & Voress, 2007). The researchers read two 9-sentence
stories entitled “Blizzard” and “The Algebra Story” aloud to each participant. Immediately following
each story, the participant had to tell the story back to the researcher. The participant received one
point for each element of the story that was correctly repeated, following the TOMAL-2 instruction
manual and answer key. Each participant’s immediate recall score was determined by summing the
points across the two stories. No participant obtained less than 80% of the possible immediate recall
points. After a 20-minute delay (during which the participants all completed a 15-minute timed
academic task section), the participant was asked to tell the researcher everything they remembered
about the story entitled “Blizzard” story and then “The Algebra Story.” Again, the participant received
one point for each element of each story that they correctly repeated. The points from the delayed
recalls were summed and coded as the participant’s incidental memory score.
Inhibition Task

Inhibition was assessed with the Whack-A-Mole (WAM) task, a computerized version of Casey and
colleagues (1997) Go/NoGo paradigm developed by the Sackler Institute (Sackler Institute, 2013). It
was designed to examine how parametrically manipulating preceding context (number of Go trials)
affects inhibition of a proponent response (NoGo trials) (Durston et al., 2003). On a computer screen,
participants saw a picture of a mole (target stimulus) or an eggplant (non-target stimulus) pop out of a
hole in a garden. Their job was to whack the mole (by pressing the spacebar) each time the mole
appears on the screen, but to not whack the vegetable (by not pressing the spacebar) when it appears
on the screen. The task consisted of four runs, each lasting on average 2 minutes and 21 seconds and
contained an average of 53 trials, with an average of 42 Go trials and an average of 12 NoGo trials per
run. The order of the NoGo trials was preprogrammed to be pseudo randomized. Stimulus duration was
1500 milliseconds and the interstimulus interval was 5 seconds. The total number of NoGo trials was
automatically tracked by the program and then computed into a z-score.
Academic Achievement Task

Academic achievement was assessed with a timed paper and pencil test. There were two sections. In
the math section, participants had 15 minutes to answer 10 multiple-choice items written by
Educational Testing Service as practice quantitative reasoning GRE questions (Educational Testing
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Service, 2010b). In the reading section, they had 15 minutes to answer 10 multiple-choice items written
by Educational Testing Service as practice verbal reasoning GRE questions (Educational Testing Service,
2010a). The academic achievement score was the proportion of total items correctly answered. Blank
answers were coded as incorrect. The order of the two sections was randomized.
Participant Information Survey

Participants reported their sex, race, ethnicity, fluent languages, the geographic category of their
hometown and the estimated current and past household income of the home in which they grew up.
Detailed information about the geographic category and household income items is provided below.
High-income vs. low-income. Participants selected the estimated current annual household income of the
home in which they grew up from the table listing annual household income levels that corresponded to
different percentages of the federal poverty level used by the U.S. Department of Agriculture as
eligibility guidelines for a variety of social services (U.S. Department of Agriculture, 2014). They also
indicated the number of years the home in which they grew up fell at or below the current annual
income they indicated. Participants were classified as low-income if they estimated the annual
household income of the home in which they grew up currently fell at or below 175% of the federal
poverty line and had fallen at or below that level for more than 10 years of their life. Participants were
classified as high-income the annual household income of the home in which they grew up fell at or
above 200% of the federal poverty line and had fallen at or above that level for more than 10 years of
their life.
Rural vs. urban. Participants were categorized as rural or urban using the classification criteria set forth
by the U.S. Census Bureau (U.S. Census Bureau, 2017). Participants would identify if their hometown
was included on either of two provided lists, both obtained from the from the U.S. Census Bureau
website (U.S. Census Bureau, 2017). If a participant identified their hometown and zip code on List A,
they were classified as urban, as the cities/towns on List A were ‘urban areas’ according to the U.S.
Census Bureau in that they had 50,000 or more individuals. If the participant identified their hometown
and zip code on List B, they were categorized as suburban, as the cities/towns on List B had least 2,500
but less than 50,000 people. Note: Participants categorized as suburban were not included in analyses. If
a participant identified that their home hometown and zip code were not on List A or B, they were
categorized as rural, as it meant their hometown has less than 2,500 people and is therefore considered
‘rural’ by U.S. Census Bureau criteria.

3 Results

3.1 Participant Characteristics

Chi-square tests of independence showed no differences in gender or age distribution across the four
context groups. Chi-square tests of independence also showed no differences in the income level brackets
of the low-income rural vs. low-income urban groups or the high-income rural vs. the high-income urban
groups. There were, however, differences in the distribution of ethnicities across the groups, X* (3,
n=131)=23.923, p<.01. The majority of the students identified as Caucasian in the high-income rural
group (90%) and low-income rural group (87%). However, the majority of the students identified as an
ethnic minority (i.e., American Indian, Alaska Native, Asian, Black/African American, or Pacific
Islander) in the high-income urban (73%) and low-income urban group (84%).

3.2 Cognitive Differences by Context

To address the primary goal of the study and determine if there were differences in cognitive processing
between participants who grew up in the four contexts, a MANOVA was run with context as the
between subject variables and language, incidental memory, and inhibition scores as outcome variables.
The effects for all of the analyses met the equality of error variances set by the Levene’s test and
equality of covariance matrices set by the Box’s M test. The four context groups had statistically
significantly different means on the incidental memory task (F(3, 127) = 3.317, p =.022, n,’= .074), the
language task (F(3, 127) = 3.417, p =.020, n,”= .076) and the inhibition task (F(3, 127) = 8.474, p
<.001., nf = .169. See Figures 1, 2, and 3 respectively for group means.
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On the incidental memory task, Bonferroni corrected post hoc tests revealed that the high-income
urban group mean was not significantly different from the high-income rural group mean (p=.281). The
low-income rural and urban groups were not different from one another either (p=.955). There were
income-related differences in the rural and urban groups, however. The low-income rural group mean
score was significantly lower than the high-income rural group mean (p=.043) and the low-income urban
group score was significantly lower than the high-income urban group mean (p=.032). See Figure 1.
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Figure 1. Mean incidental memory score by context

In a similar pattern, the high-income rural and urban groups did not vary from one another on the
language task (p=.249), neither did the low-income rural and urban groups (p=.655). There were income
related differences on the language task between the two urban groups: the low-income urban group
scored lower than the high-income urban group (p=.006). There were also differences between the two
rural groups: the low-income rural group scored lower than the high-income rural group on the language
task (p=.026). See Figure 2.
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Figure 2. Mean language score by context

The inhibition task revealed the greatest number of between group differences. There were no
differences between the high-income rural and high-income urban groups on the inhibition task (p=.114).
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Yet, there were a number of income related differences. Specifically, the low-income urban group had a
lower mean z-score than the high-income urban group on the inhibition task (p=.032). Similarly, the
low-income rural group had a lower mean z-score than the high-income rural group (p=.001). There
were also differences between the two low-income groups on the inhibition task; the mean z-score of the
low-income rural group was significantly lower than that of the low-income urban group (p=.009).
Finally, the low-income rural group had a lower mean z-score than the high-income urban group
(p<.001), but the low-income urban group did not have a lower score than the high-income rural group
(p=.572). See Figure 3.
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Figure 3. Mean inhibition Z-score by context

Related to the secondary goal of the study of determining if there were differences in the academic
achievement as a function of context, a MANOVA was run with context as a between subjects variable
and academic achievement score as the outcome variable. The analysis revealed statistical differences
between the groups on the academic task, (F(3, 127) = 7.290, p <.001, n,’ = .149). See Figure 4.
Bonferroni corrected post hoc tests revealed that there were no differences in academic achievement
between the two high-income groups (p=.998) or between the two low-income groups (p=.976). However,
there were income related differences. The low-income urban group scored significantly lower on the
academic task than the high-income urban group (p=.018) and the low-income rural group scored
significantly lower than the high-income rural group (p=.020).
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Figure 4. Academic achievement mean proportion correct by context
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To explore the relationship between cognitive processing and academic achievement, a zero-order
correlation matrix was created for the cognitive and academic measures for each home environment
group. See Table 1. Then, a series of multiple linear regression analyses were used to develop models to
predict academic achievement from cognitive processing (i.e., predictor variables: language, incidental
memory, and inhibition scores) for each context.

Table 1. Correlation matrix.

Academic Achievement Incidental Memory Language Inhibition

Academic Achievement 1.000 .541 .530 .805
Incidental Memory 1.000 .264 257
Language 1.000 .336
Inhibition 1.000

For all four contexts, cognitive processing accounted for a significant amount of variance in academic
achievement. See Table 2 for statistics. However, the predictor variables that statistically accounted for
the variance in academic achievement were different for the low-income rural group than for the other
groups. For the (a) high-income rural, (b) high-income urban, and (c) low-income urban groups
inhibition, language, and incidental memory each accounted for a significant portion of the variance in
academic achievement, with inhibition accounting for the most variance in all three groups. See Table 2
for statistics. Dissimilarly, for the low-income rural group, inhibition did not account for a significant
amount of the variance in academic achievement. Only language and incidental memory accounted for
variance in academic achievement in the low-income rural group. See Table 2 for statistics.

Table 2. Regression statistics: cognitive processes predict academic achievement

Context by predictor ~ R? F p B(SE) p
High-income urban

Overall Model 813 50.634 .000

Language .046(.011) .000
Incidental Memory .044(.015) .006
Inhibition 593(.072) 000
High-income rural

Overall Model .800 28.041 .000

Language .078(.030) .016
Incidental Memory .088(.031) .009
Inhibition .494(.186) .015
Low-income urban

Overall Model 875 33.869 .000

Language .088(.022) .000
Incidental Memory .076(.029) .014
Inhibition 203(.081) 017
Low-income rural

Overall Model 590 4.633  .010

Language .142(.058)  .021
Incidental Memory .094(.059) .022
Inhibition .025(.131) .847

4 Discussion

The primary goal of this study was to determine if the cognitive profiles of students from different
contexts varied from one another. To address this goal, we administered a battery of cognitive
processing measures to college students who had grown up in high- and low-income urban and rural
contexts. Two sets of results related to the primary goal were noteworthy. First, income related
differences were found on all three cognitive processing measures in the urban and rural samples. The
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high-income urban group scored significantly higher than the low-income urban group on the language,
incidental memory, and inhibition tasks. These results mirror the previous work that documents an
income-processing gap in urban communities (e.g., Fernald, Weber, Galasso & Ratsifandrihamanana,
2011; Farah et al., 2006; Kishiyama, Boyce, Jimenez, Perry & Knight, 2009; Noble, McCandliss & Farah,
2007; Noble, Norman & Farah, 2005). The income-processing gap was also present among the rural
students; specifically, the high-income rural group scored significantly higher on the language, incidental
memory, and inhibition tasks compared to their low-income rural counterparts. This first set of findings
extends current literature in a critical way. Prior work shows high-income rural students perform better
their low-income rural counterparts on verbal and visuospatial working memory tasks (Tine, 2014). The
current results augment that finding by suggesting the income-processing gap in rural populations is not
unique to working memory, but pervasive and includes a wider variety of cognitive processes including
language, incidental memory, and inhibition.

Second, the current study uncovered a distinction in the cognitive processing when comparing
individuals from low-income rural and urban contexts. The two groups had similar incidental memory
and language scores, but their inhibition scores differed. Specifically, the inhibition scores of students
who grew up in urban poverty were significantly higher than the inhibition scores of students who grew
up in rural poverty. Previous work shows individuals from rural and urban poverty have distinct verbal
and visuospatial working memory abilities (Tine, 2014). The current work documents a more complete
cognitive profile of the two populations by determining that individuals from rural and urban poverty
also have distinct inhibition abilities, but not language or incidental memory abilities. Taken together,
these two general sets of findings improve our understanding of the cognitive development of individuals
growing up in rural poverty- a growing, but underrepresented population (Lichter & Schafft, 2016;
Murphy, 2007; Tine, 2017).

Future work should focus on determining the reasons why those growing up in urban poverty develop
stronger inhibition skills compared to those growing up in rural poverty. Extant research about aspects
of the environment that impact inhibition is surprisingly limited (Matte-Gange & Bernier, 2011), leaving
only a few possibilities to consider. One possibility involves parenting, as there is a relationship between
parenting and inhibition (Matte-Gange & Bernier, 2011; Roskam, Stievenart, Meunier & Noel, 2014).
Parents who engage in (a) high levels of maternal support, monitoring, and positive parenting style, and
(b) low levels of discipline and negative controlling have children with better inhibition (Roskam,
Stievenart, Meunier & Noel, 2014). Yet, there is no clear reason to believe that parents in urban poverty
would be more likely to engage in these behaviors than parents in rural poverty. Prior research also
shows that individuals in urban poverty have more access to social services than individuals in rural
poverty, including social services related to parenting (U.S. Census, 2017). Thus, one could speculate
that parents in urban poverty might engage in more ideal parenting practices than parents in rural
poverty, that being parenting practices that are beneficial to inhibition. However, this line of
explanation is speculative until future research is conducted. We strongly encourage such research be
completed, especially considering the potential power the findings could have in supporting effective
prevention/intervention services.

Alternatively, it is possible that the difference in inhibition between those from rural and urban
poverty is due to a difference in computer and/or Internet use. The proportion of homes in urban
poverty that have computer and Internet access is significantly higher than it is for homes in rural
poverty (U.S. Department of Commerce, 2015). Computer and Intenet access is relevant to the current
findings because playing action video games is positively associated with a host of abilities involved in
inhibition, including response time (Castel, Pratt & Drummond, 2005; Dye, Green & Bavelier, 2009;
Orosy-Filders & Allan, 1989) spatial and temporal accuracy (Boot, Kramer, Simons, Fabiani & Gratton,
2008; Donohue, Woldorff & Mitroff, 2010; Feng, Spence & Pratt, 2007; Green & Bavelier, 2003, 2006,
2007), and tasks switching (Boot et al, 2008; Cain, Landau Shumamura, 2012). While not all action
video games are reliant on computers and/or Internet access, the majority are (Shaw, 2010). Perhaps
individuals growing up in urban poverty play more action based video games than their rural
counterparts because they have sufficient computer and/or internet access and, in turn, are more
familiar with the inhibitory responding that is part of many games, which could enhance their abilities
on the type of task used in the current study.

There are a handful of environmental differences between rural and urban contexts, in general, that
may relate to inhibition that should also be considered. For example, urban environments have more
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visual stimulation than rural environments including more traffic, crowds, buildings, and signage (U.S.
Census Bureau, 2017). It seems possible that individuals in urban contexts utilize their inhibitory
processes more regularly than those in rural individuals because there are more visual stimuli present to
regularly inhibit. If this were the case, one might expect that both the high- and low-income urban
samples would show superior inhibition compared to their high- and low-income rural counterparts. Yet,
this is not what the results showed. The urban-rural inhibition difference was only present in the low-
income samples. The results make sense when we consider heritability research, however. Heritability
research suggests the environment has a stronger effect on cognitive development in low-income contexts
than high-income contexts (Harden, Turkheimer & Loehlin, 2006; Turkheimer, Hlaey, Waldron,
D’Onofrio & Gottesman, 2003). The aforementioned explanations also all align with the widely accepted
ideas that the brain exhibits plasticity and that the environment plays a key role in how the brain
develops (Drubach, 2000). Furthermore, it fits that inhibition might be a cognitive process particularly
vulnerable to environmental inputs because inhibition is specifically associated with activity in the
prefrontal cortex (Hammond, Miiller, Carpendale, Bibok & Liebermann-Finestone, 2012) and the
prefrontal cortex is the part of the brain most vulnerable to environmental inputs (Garon, Bryson &
Smith, 2008; Kolb, Mychasiuk, Muhammad, Li, Frost & Gibb, 2012; Tsujimoto, 2008).

Even though the results of the current study align with work showing how the environment can
influence cognitive development, it is essential to point out that the study cannot make any claims
about influence or causality. The results show that rural poverty is associated with lower levels of
inhibition than urban poverty, not that rural poverty causes low levels of inhibition. To make a claim
about causality, participants would have needed to be randomly assigned to contexts; this process is not
feasible for these contextual variables. Based on the quasi-experimental design, we cannot rule out the
possibility that individuals with poor inhibition seek out or self-select into rural as opposed to urban
contexts. However, this possibility seems unlikely considering how limited the opportunity for mobility
is among low-income individuals (Foulkes & Schafft, 2010), but the possibility cannot be ruled out
based on the current data.

The secondary goal of the current study was to document the relationship between the cognitive
processes of language, incidental memory, and inhibition with academic achievement for individuals who
grew up in the four different contexts. Again, the results showed a distinct pattern for the students who
grew up in rural poverty. For the other three contexts, the three cognitive processes measured in the
study accounted for a significant amount of variance in academic achievement. That is, when the three
cognitive processes were taken together, they accounted for more than 80% of the variance in academic
achievement for those who grew up in high-income urban, high-income rural, and low-income urban
contexts. This finding aligns with a large extant body of literate showing a predictive relationship
between cognitive processing and academic achievement (Blair & Razza, 2007; Bull et al., 2008; Clark,
Pritchard & Woodward, 2010; Diamond, 2013; Dunn & Dunn, 2007; Spada & Tomita, 2010; St. Clair-
Thomspon & Gathercole, 2006). Moreover, in these three contexts each individual cognitive process
itself accounted for a significant amount of the variance in academic achievement. These patterns were
not the same in the low-income rural sample. In the low-income rural sample, the three cognitive
processes together did account for a significant portion of the variance of academic achievement, but
only 59% of the variance as compared to 80% (high-income rural), 81% (high-income urban), and 86%
(low-income urban) in the three other contexts. Furthermore, when the cognitive processes were
examined for their individual contributions to academic achievement, it was uncovered that inhibition
did not account for a significant portion of the variance in the low-income rural sample. As noted earlier,
inhibition did account for a significant portion of the variance in academic achievement in the other
three contexts. In fact, inhibition was the cognitive process that accounted for the most variance in the
high-income urban, high-income rural, and low-income urban samples. In other words, it seems
inhibition is less related to academic performance for students from rural poverty compared to
individuals who grew up in other areas.

Policy makers and educators need to take findings such as these into consideration when creating
research-based interventions to target specific cognitive processes as a way of improving academic
outcomes. In other words, interventions and/or remediation plans should be tailored for students in
rural poverty in ways that are slightly different for students from other contexts. Some interventions
might want to focus on improving inhibition, but for the sake of improving inhibition itself, not
necessarily for the sake of improving academic achievement. Admittedly, interventions aimed at
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improving cognitive processes have been ineffective in producing long-term and/or transferable gains
thus far (see Melby-Lervag & Hulme, 2013 for a review). Thus, educators might want to focus instead
on decreasing the inhibitory demands placed on students in rural poverty (without lowering the learning
objectives) and/or capitalizing on other, stronger cognitive processes that are more related to their
academic achievement in this population.

It is important to keep in mind that the participants in this sample all attended a selective liberal arts
institution the northeast of the United States and are likely not representative of the general population.
There is no clear reason to hypothesize that the relationship between cognitive processing and academic
achievement would be different among different samples, but it is certainly a possibility, and a
replication study on young adults with various educational profiles is encouraged. Future work could
also measure the specific stressors associated with rural and urban poverty to be able to determine the
stressors that are most associated with the differences documented in the current study.

The results of the current study serve as an essential reminder as to how important it is to consider
how contexts may vary and reaffirm a long-standing call for comparative quantitative research on rural
versus urban contexts (see Coladarci, 2007). More importantly, the results position the field of education
to design and test more appropriate and efficacious support for all students in the future.
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