[—] HAMMILL INSTITUTE
ON DISABILITIES

Special Series: PBIS in Rural Schools—Part |

Rural Special Education Quarterly
2022, Vol. 41(2) 61-72

© Hammill Institute on Disabilities 2022
Article reuse guidelines:
sagepub.com/journals-permissions

DOI: 10.1177/87568705221087678
journals.sagepub.com/home/rsq

®SAGE

Ashley S. MacSuga-Gage, PhD', Rachel Kaplan, MS!', Brittany Batton, MEd',
Kaci Ellis, MEd', and Nicholas A. Gage, PhD?

Outcomes in Rural and Urban Settings
for Students With Disabilities

Abstract

Limited quantitative research has examined similarities and differences between the academic achievement and discipline
outcomes, including suspensions, of students with disabilities in rural and urban schools. Therefore, we leveraged a
statewide longitudinal data set to explore academic achievement and discipline outcomes for students with disabilities
in rural schools and compared those outcomes to students with disabilities in urban schools. We then followed up with
analyses to evaluate differences by disability category. The full data set of students in urban and rural schools included
1,306,134 observations from 366,529 unique students with disabilities across || consecutive years. We used a series
of linear mixed-effects models to evaluate academic achievement for students in Grades 3 to 8 and generalized linear
mixed-effects models to evaluate two discipline outcomes, in- and out-of-school suspensions. Overall, we found that
students with disabilities in rural schools had lower reading scores, fewer in-school suspensions, and more out-of-school

suspensions. Unique patterns across disability categories also emerged.
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Research has consistently documented different academic
and behavioral outcomes for students with and without
disabilities, including reading (Gilmour et al., 2019) and
mathematics achievement (Stevens et al., 2015), and sus-
pension from school (U.S. General Accountability Office
[GOA], 2018). Data from the most recent fourth grade
National Assessment of Educational Performance (NAEP;
U.S. Department of Education, Institute of Education
Sciences, National Center for Educational Statistics,
[NCES], 2022a) indicate that 74% of students with dis-
abilities (SWD) perform at the Basic reading achievement
level and 55% perform at the Basic mathematics achieve-
ment level. These figures are particularly concerning when
compared with students without disabilities, with only
29% at the Basic reading achievement level and 15% at
the Basic mathematics achievement level (NCES, 2022b).
Given the clear achievement discrepancies, comparisons
of SWD to those without disabilities by their school’s
locale (i.e., urban or rural setting; Geverdt, 2015), as well
as student characteristics, such as race/ethnicity, gender,
may help explain small differences between the groups.
As such, moderators of SWD’s achievement, and poten-
tially, discipline outcomes, may be more useful if the anal-
yses include only SWD, excluding students without
disabilities. For example, Wei et al. (2013) found that
Black and Hispanic SWD performed statistically signifi-
cantly lower in mathematics, while Wei et al. (2011) found

that Black and Hispanic SWD performed statistically sig-
nificantly lower in reading. Although different moderators
of achievement and discipline outcomes for SWD have
been explored in the literature, particularly race (e.g.,
Gage et al., 2019), little research has examined differences
in reading and mathematics achievement and disciplinary
outcomes for SWD by locale, particularly differences
between SWD in rural and urban schools. This study was
designed to address this gap in the literature by using lon-
gitudinal statewide data from North Carolina to explore
differences in achievement and discipline of SWD in rural
and urban settings.

Achievement and Suspension Differences
Between SWD and Typically Developing
Students

As noted, SWD perform significantly lower in both reading
and mathematics than students without disabilities. When
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comparing SWD only, there appears to be significant het-
erogeneity in achievement by disability category. Wei et al.
(2011) and Wei et al. (2013) used data from the Special
Education Elementary Longitudinal Study (SEELS) to
evaluate growth trajectories in reading and mathematics
achievement by disability category. Wei et al. (2011) exam-
ined student performance on the Woodcock-Johnson III
Test of Achievement (WJ-III; Woodcock et al., 2001) read-
ing subtests measuring letter-word identification and read-
ing comprehension. The authors found that students with
learning disabilities (LD) performed statistically signifi-
cantly lower than students with speech and language impair-
ments (SLI) and emotional disturbance (ED), and
significantly better than students with intellectual disabili-
ties (ID) and multiple disabilities. Wei et al. (2013) exam-
ined the performance of SWD on the WJ-III mathematics
subtests focused on applied problems and calculations.
Using the same modeling approach, the authors found that
students with SLI performed statistically significantly bet-
ter than students with LD, while students with ID and mul-
tiple disabilities performed significantly lower than students
with LD. No differences were found between students with
ED and LD.

Results are less clear for suspensions. Morgan et al.
(2019) used the Early Childhood Longitudinal Study-
Kindergarten Class of 1998 to 1999 to evaluate differ-
ences in the number of suspensions for students with and
without disabilities. After controlling for myriad con-
founds, the authors found that SWD were not significantly
more at-risk for being frequently suspended than students
without disabilities. In addition, the authors found that stu-
dents with ED were also not more likely to have frequent
suspensions. However, other studies have found different
results. For example, Sullivan et al. (2013) used data from
a large midwestern school district and found that SWD
were significantly more likely to be suspended than stu-
dents without disabilities after controlling for available
student characteristics.

As for SWD, research has found significant heterogene-
ity by disability category. Sullivan et al. (2013) focused
exclusively on SWD and found that students with LD and
EBD were significantly more likely to be suspended than
students with ID. More recently, Gage et al. (2019) exam-
ined disproportionate discipline for White and Black SWD
using data from all U.S. public schools (>>90,000 schools)
and found that Black SWD are significantly more likely to
receive in-school suspension (ISS) and out-of-school sus-
pension (OSS) than White SWD. Gage et al. (2020) used a
similar approach and explored disproportionate discipline
for White SWD and Hispanic SWD. Again, the authors
found that Hispanic students were significantly more likely
to receive suspensions than White students, although the
risk ratio was not as large as it was in the comparison
between Black and White SWD.

Achievement and Suspension Differences
Between SWD and Typically Developing
Students in Rural and Urban Schools

Data suggest broad demographic differences for students
in rural and urban schools. Approximately 18% of U.S.
public school students are educated in rural settings,
while 30% are educated in urban settings (U.S.
Department of Education, Institute of Education Science,
National Center for Education Statistics [NCES], 2020).
Seventy-two percent of students in rural settings are
White compared with 30% in urban settings. In rural set-
tings, 9% of students are Black and 12% are Hispanic as
compared with 23% of students Black and 25% Hispanic
in urban settings. Interestingly, the percentage of SWD is
equivalent by locale, with 27% of SWD educated in rural
settings and 28% of SWD educated in urban settings.
Thus, although there are clear racial and ethnic differ-
ences in the populations served, the percentage of SWD
is equivalent.

As noted, there is limited research specifically com-
paring outcomes for SWD in rural and urban settings.
Much of the research has focused on the prevalence of
disability in rural and urban settings. For example,
research has found higher disability prevalence rates for
adults living in rural settings compared with urban set-
tings, including cognitive disabilities (Zhao et al., 2019).
Similarly, Zablotsky et al. (2019) found that there were
more children between 3 and 17 years with developmen-
tal disabilities in rural settings compared with urban set-
tings. Other research has focused on discrepancy of
services between rural and urban settings. For example,
Hott et al. (2020) examined Individualized Education
Programs (IEPs) of students with mathematics LD from
15 rural school districts. The authors found insufficient
support and specificity in those IEPs to ensure students
with mathematics LD in rural schools receive the neces-
sary intervention and instruction to increase their mathe-
matics performance.

Achievement Differences in Rural and Urban Schools. There
has been relatively little quantitative, published research
focused on comparing achievement and discipline in rural
and urban schools over the past 20 years, especially for
SWD. A number of reports and studies examined achieve-
ment prior to 2000 (e.g., Edington & Koehler, 1987). For
example, Fan and Chen (1999) used the National Education
Longitudinal Study of 1988 (NELS:88) to evaluate achieve-
ment differences for secondary students in rural and urban
settings, disaggregated by race. The authors found that
eighth-grade White students in rural schools performed sig-
nificantly higher in reading and mathematics than White
students in urban schools, while Hispanic students in rural
schools performed at a lower level than Hispanic students in
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urban settings. However, the differences between students
were no longer evident in 10th and 12th grades and the
effect sizes were all small, suggesting the differences may
not be meaningful.

With regards to SWD, a number of unpublished data
sources provide insight into similarities and differences in
achievement by locale. The SEELS was a federally funded
study of educational performance of SWD across the
United States. Students with disabilities included in
SEELS completed a direct assessment, which included the
WI-III subtests described above. Data from the last wave
of data collection (2005-2006) suggest that SWD in rural
schools performed higher, scaled as percentile ranks, than
SWD in urban schools in both mathematics and reading.
For applied problems, SWD in rural schools performed,
on average, at the 35th percentile, and SWD in urban
schools performed at the 27th percentile. Similarly, for
passage comprehension, SWD in rural schools performed
at the 28th percentile, while SWD in urban schools per-
formed at the 22nd percentile.

Results from the 2019 NAEP Reading assessment sug-
gest that SWD in rural schools scored higher (180) than
SWD in urban schools (173). The difference between the
locales is statistically significant. Results were the same
for mathematics, with SWD in rural schools performing
higher (213) than SWD in urban schools (204). The NAEP
data explorer also allows users to examine differences
between students in specific states. In North Carolina,
there was no significant difference in reading or mathe-
matics performance for SWD in rural and urban schools.
Although these data are important and provide useful
insight into potential achievement differences between
rural and urban schools for SWD, not all SWD participate
in the NAEP and, notably, the statistical test does not
account for potential confounds on the difference by
locale.

Discipline Differences in Rural and Urban Schools. Research
on discipline outcomes, particularly suspensions, for SWD
in rural and urban schools is much more limited than
achievement. Achilles et al. (2007) used SEELS data and
estimated the likelihood a parent reported that a student
with disability had been excluded from school, including
OSS and expulsions, and included urban setting as a predic-
tor in the model. The authors compared urban school set-
tings to a combined suburban and rural category. Model
results suggested that SWD in urban settings were more
likely to experience school exclusion, and that students with
ED, specifically, in urban schools were more likely to expe-
rience school exclusion. These results are consistent with
research including all students, which found students in
urban schools are more likely to experience school suspen-
sions (e.g., Noltemeyer & Mcloughlin, 2010). However,

data for (ISS) suggest that there are no differences in ISS
use by locale (Cholewa et al., 2018). Thus, more research is
needed to begin to better understand differences in disci-
plinary patterns, particularly use of suspensions, for SWD
in rural and urban schools.

Purpose

To date, little research has specifically examined differ-
ences in reading and mathematics achievement and disci-
plinary outcomes for SWD by locale, particularly
differences between SWD in rural and urban schools.
Further, fewer studies have included student- and school-
level covariates to control for potential confounds, includ-
ing race/ethnicity, gender, and school characteristics. Last,
studies have not specifically examined differences in
achievement and discipline by disability category in rural
and urban schools. Therefore, we analyzed a student-level
longitudinal state data set to compare achievement and
discipline for SWD. The following research questions
guided our study:

Research Question 1 (RQ1): Are there differences in
reading and mathematics achievement for SWD in rural
and urban schools, controlling for student and school
confounds (age, race/ethnicity, gender, school type, total
enrollment, etc.)?

Research Question 2 (RQ2): Are there differences in
reading and mathematics achievement for different dis-
ability categories in rural and urban schools?

Research Question 3 (RQ3): Are there differences in
ISS and OSS for SWD in rural and urban schools, con-
trolling for student and school confounds (age, race/eth-
nicity, gender, school-type, total enrollment, etc.)?
Research Question 4 (RQ4): Are there differences in
ISS and OSS for different disability categories in rural
and urban schools?

Method
Sample

We used data from the North Carolina Education Research
Data Center (NCERDC), a collaborative project between
the North Carolina Department of Public Instruction and
Duke University’s Center for Child and Family Policy.
The NCERDC houses data from students in North Carolina
schools from the mid 1990s to 2018 across a myriad of
variables, including achievement, discipline, and demo-
graphics. Unfortunately, not all data can be reliably
matched longitudinally at the student level for all years.
For this study, we were able to accurately identify students
receiving special education services across time from the
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2007 to 2008 school year to the 2017 to 2018 school year
(11 consecutive years). We merged student demographic
data, including disability category, race/ethnicity, gender,
and age/grade, with state achievement test data and disci-
pline data. We then collected school-level data from the
U.S. Department of Education’s National Center for
Educational Statistics (NCES), notably, locale data. We
merged the school-level demographic data from NCES to
the student-level demographic, achievement, and disci-
pline data. The locale indicator is based on U.S. Census
criteria, which define locales as (a) urban, (b) suburban,
(¢) town, and (d) rural (Geverdt, 2015). For this study, we
reduced the sample to SWD attending public schools
located in either urban or rural settings based on NCES
designations; we removed all students in suburban and
town settings from the data set.

The data set included 1,306,134 observations from
366,529 unique SWD across 11 consecutive years. All
SWD in North Carolina with available data and attending
rural or urban schools during the 2007 to 2008 school year
were included. We defined this group as Cohort 1. Each
subsequent year, we added students newly identified as hav-
ing a disability and identified them as a new cohort of stu-
dents. Cohort 1 included 119,626 students, or ~39% of the
total sample. Each subsequent cohort included approxi-
mately 21,000 students, except the 2016 to 2017 school
year cohort, which only included 6,434 students. We were
unable to ascertain the specific reason for the drop in newly
identified students, but believe it to be a data error and not
reflective of a broad state-wide drop in SWD identification.
As our goal was not to model growth rates, we chose to
keep the sample, but control for potential confounding
effects in the analysis plan.

Overall, approximately 54% of the students were White,
34% were Black, 7% were Hispanic, 1% were Asian, 1%
were Native American, and 3% were multi-racial. Sixty-
seven percent of the students were male, and the average
age of the students was 11.6 years. There were 154 rural
schools and 267 urban schools. Approximately 59% of the
SWD were educated in rural schools, while 41% were edu-
cated in urban schools. Demographics by locale are pre-
sented in Table 1. There were more students with autism
and ED in urban schools, while there were more students
with mild ID, LD, and SLI in rural schools. There were
twice as many Black students in urban settings and twice as
many White students in rural settings. Almost all of the
students in the data set were educated in a regular public
school. Less than 1% of rural SWD were educated in a
public special education-focused school, compared with
3% of SWD in urban locales. Almost 5% of SWD in urban
locales attended a public charter school, compared with
<2% of SWD in rural locales. The rural schools were
smaller in enrollment and less ethnically and racially
diverse than urban schools.

Table I. Student and School Demographics by Locale.

Demographic Rural (%) Urban (%)
Student level
Disability
Autism 6.2 9.2
Deaf/blind 0.0 0.0
Developmental disability 5.5 55
Deaf 0.0 0.1
Emotional disturbance 29 4.1
Hearing impairment 0.9 1.2
Intellectual disability (not defined) 1.2 I.1
Intellectual disability—mild 7.3 5.8
Intellectual disability—moderate 1.9 23
Intellectual disability—severe 0.3 0.5
Learning disability 39.1 37.0
Multiple disabilities 1.1 1.8
Other health impairment 16.9 17.5
Orthopedic impairment 0.4 0.5
Speech—language impairment 15.7 12.7
Traumatic brain injury 0.3 0.3
Visual impairment 0.3 0.4
Male 67.2 67.3
Race
American Indian 1.2 1.3
Asian 04 0.6
Black 233 483
Hispanic 6.0 74
Multi-racial 32 4.2
White 66.0 38.2
Age (M years) 1.5 1.6
School level
School type
General education 99.1 954
Special education 0.4 3.0
Vocational 0.0 0.0
Alternative 0.4 1.6
Charter 1.8 4.5
School enrollment (M) 670.9 876.8
% Economically disadvantaged 63.2 63.4
Male 51.9 52.0
White 60.2 311
Black 19.1 42.0
Hispanic 13.8 18.4
Measures

Academic achievement. We used the End-of-Grade (EOG)
English Language Arts (ELA) and Mathematics vertical
scale scores as the primary achievement measures in this
study. The EOG assessments are given to all public-school
students in North Carolina at the end of Grades 3 to 8.
Both the ELA and mathematics assessments align with the
North Carolina Essential Standards in ELA and Mathe-
matics and are used for the evaluation of student and
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school performance annually. Psychometric evaluation of
each test was conducted by the North Carolina Depart-
ment of Education. The ELA reliability ranged from o =
.88 to oo = .92 across the six assessed grade levels (Mbella
et al., 2016a). Mathematics reliability ranged from o =
91 to o = .94 across the six assessed grade levels (Mbella
et al., 2016b). Validity was evaluated at the item- and
scale-level using item response theory and classical test
theory approaches (see Mbella et al., 2016a, 2016b).

Discipline. Data from the NCERDC include records of all
ISS and OSS incidents. An ISS typically involves a stu-
dent spending their day in school, but segregated from
their peers as a consequence for a rule violation, while
OSS involves the removal of the student from the school,
typically for 1 to 10 days as a consequence for a signifi-
cant rule violate (e.g., physical fight) or repeated rule vio-
lations (see U.S. Department of Education, Safe and
Supportive Learning, 2020 for legal definitions). We
aggregated incidents by student ID for each year to calcu-
late the total number of ISS and OSS incidents per stu-
dent. Only 2% of students had an ISS and 3% had an OSS.
Therefore, we created a dichotomous indicator for each
student for each year, indicating whether the student
experienced an ISS or an OSS.

Data Analysis

The primary purpose of this study was to examine differ-
ences by setting using the locale classification on achieve-
ment and discipline outcomes for SWD. As noted, the data
set included 11 consecutive years, reporting data from 11
unique cohorts of SWD. Therefore, we used a mixed-effects
modeling, also referred to as multilevel modeling, to esti-
mate overall treatment effects. We estimated a series of lin-
ear mixed-effects models for the two continuous
achievement measures and generalized linear mixed-effect
models for the two discipline outcomes. The first model for
each outcome was a longitudinal model with locale (e.g.,
urban or rural) as a covariate, along with 11 other student-
and school-level covariates, including the cohort each stu-
dent entered into the data set. This model provides the
estimates of change across time, controlling for each covari-
ate. The second model included an interaction effect
between time and locale (e.g., urban or rural) to estimate
differences in growth trajectories for SWD in urban and
rural schools. The last model included an interaction effect
between locale (e.g., urban and rural) and disability cate-
gory to evaluate differences in outcome by disability cate-
gory. The last model controls for time, but the primary
outcome was the locale and disability category interaction
effects. All models included two random effects, one for
student and one for school. Thus, the models accounted for
observations across time nested in students nested in

schools. The achievement model formula for the final
model is as follows:

Yip =Yo T lelmeij + yzUrbanijl X Dlsablhtyl.ﬂ
11
+ ZYch-jz U, +Ug + €y,

c=1

where )y, is the achievement vertical scale score student i
in school j during year ¢, Yo is the intercept, ¥ is the effect
of time for student i in school j, and Y, is the interaction
effect of urban local and disability category, estimating the
effect of locale for specific disability categories on achieve-
ment. The model includes 11 covariates represented by
X » which are related to the outcome through the Y.
coefficients. The model has three random effects: U, is the
random intercept of school j, U, is the random intercept
for time, and € i is the observation-level residual.

We centered all continuous covariates (student age and
the percentage of students economically disadvantaged and
the percentage of White, Black, and Hispanic students at
each school). We did not center time because the largest
proportion of students was in the first cohort, which we
coded at time 0. All models were estimated using the /me4
(Bates et al., 2015) in R (R Core Team, 2017).

Results

Academic Achievement Outcomes

First, we calculated the unadjusted mean and standard devi-
ation for the ELA and mathematics scale scores by locale
(e.g., urban or rural). The standard deviation can then be
used to estimate a standardized effect size (d) for comparing
locale. The average ELA score for SWD in rural schools
was 347 (SD = 121) and urban schools was 339 (SD =
126). The average mathematics score for SWD in rural
schools was 341 (SD = 127), while the average score for
SWD in urban schools was 330 (SD = 133). The unadjusted
descriptive statistics suggest that SWD in rural schools
score higher than SWD in urban schools in both ELA and
mathematics.

Differences in Reading and Mathematics
Achievement for SWD in Rural and Urban
Schools

The first models examined differences in achievement for
students with and without disabilities. We examined the
intraclass correlation coefficient (ICC) to evaluate the
amount of variance accounted for by each of the random
effects (i.e., students and schools). The ICC for students
was .54, suggesting that 54% of the variance in ELA
achievement is between students, while the ICC for school
was .19, suggesting that 19% of the variance is between
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Table 2. Academic Achievement and Locale Mixed-Effects Models.

English language arts

Mathematics

Parameter Estimate SE Estimate SE
Intercept 262.35%%F 3.10 246.74+%F 2.04
Time 6.09%%x 0.08 9.28%¥x 0.08
Rural —| .58k 0.44 0.39 0.44
Age —4 45%%kk 0.08 —2.70%%x 0.09
Male 2.03%kk 0.41 4,57%%k 0.44
Black 6.35%%k 0.41 4,49k 0.42
Hispanic 7 .54k 0.62 9.44%¥x 0.62
Asian 1.45 1.99 5.28%* 1.91
Native American -0.99 1.37 3.08* 1.34
Multiracial 7.73%% 0.8l 7.22%%* 0.8l
Special education school = 177.95%** 1.77 —148.8 1%+ 1.76
Vocational school —247 4A8*¥* 32.78 —169.69%** 32.08
Alternative school —38.2 | #F* 1.53 —20.80%** 1.50
Charter school 29.72 51.53 20.54 32.85
Cohort 2 19.73%%x 0.78 20.78%%* 0.82
Cohort 3 27.86%¥* 0.84 27.7 |k 0.88
Cohort 4 37.79%%¢ 0.83 38.25%%k 0.89
Cohort 5 53. | 4k 0.86 53.1 |k 0.92
Cohort 6 66. | 4% 0.90 67.29%#* 0.96
Cohort 7 64.99%#* 0.97 67.78%F* 1.03
Cohort 8 68.65%+* 1.07 72.66%F* 1.13
Cohort 9 71.93%k* 1.00 74.26%F* 1.06
Cohort 10 69. | 5¥F* 1.90 71.45%¥* 2.03
Cohort |1 69.64%+* 1.54 67.93%F* 1.62
Enrollment —0.07%** 0.00 —0.04%** 0.00
% Economically disadvantaged 3.58%F* 091 4.20%%F 0.92
% White —16.8|%k* 2.29 0.52 2.33
% Black —43 56k 2.36 —24.6 |k 2.40
% Hispanic -1.71 2.50 1.33 2.54
Random effects

Student 7,400 8,754

School 2,645 1,074

Residual 3,630 3,463

Note. The English language arts model included 648,869 observations, 235,363 students, 289 schools. The mathematics model included 673,583

observations, 238,787 students, 289 schools.
*p < .05. Fp < .01, Fkp < .001.

schools. The results for mathematics indicate that 66% of
the variance was between students, while only 8% of the
variance was between schools. The results for the first mod-
els for ELA and mathematics are presented in Table 2. The
primary coefficient of interest is the rural parameter, which
is coded as 0 for urban and 1 for rural settings. The coeffi-
cient for the ELA model is negative and statistically signifi-
cant, suggesting that SWD in rural schools perform
significantly lower in ELA than SWD in urban schools.
However, given the coefficient size (—1.58) and the stan-
dard deviation (pooled SD = 123.5), the effect size is very
small (d = —0.01). No differences were found between rural
and urban settings for SWD’s mathematics performance.

The time coefficient for both the ELA and mathematics
models was positive and statistically significant. Therefore,
we estimated models with an interaction term for time and
locale (e.g., rural or urban). The interaction term was the
only coefficient of interest in these models; full models can
be obtained from the first author. The interaction term coef-
ficient for the ELA model was —1.84 (SE = 0.08, p < .000),
while the interaction term coefficient for the mathematics
model was —1.26 (SE = 0.08, p < .000). The results suggest
that SWD in rural schools had a negative slope, while stu-
dents in urban schools had a positive slope. Put differently,
the achievement of SWD in rural schools declined across
the eleven years of data.
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Table 3. Disability and Locale Mixed-Effects Models for Achievement.

English language arts Mathematics
Parameter Estimate SE Estimate SE
Intercept 336.68%** 3.05 304.64%** 2.01
Rural 2.2k 0.49 4.40%%* 0.49
Emotional disturbance (ED) 8.74%** 1.06 0.43 1.07
Other health impairment (OHI) |.40%* 0.57 —5.88%¥* 0.58
Speech—language impairment (SLI) 8.18%** 0.76 22.89%¥* 0.76
Autism (AU) —94.40%+¢ 0.84 —103.89%#* 0.86
Deaf/blind (DB) —189.25%%* 14.80 —176.37%% 15.44
Developmental disability (DD) -116.21 68.56 -122.47 67.22
Deaf (DF) =50.67%%* 7.09 —52.46%+* 7.04
Hearing impairment (HI) —6.61%* 2.20 = [.57%¥F* 2.24
Intellectual disability—not defined (ID) —110.34%F* 1.53 —129.25%¥* 1.46
Intellectual disability—mild (IDMI) —78.62%%* 0.90 —110.48%¥+* 0.90
Intellectual disability—moderate (IDMO) —228.96%** |.45 —236.60%F* 1.44
Intellectual disability—severe (IDSE) —276.70%%* 3.29 =279.90°%* 3.27
Multiple disabilities (MU) —249.03%*+* 1.94 —254.64%+* 1.97
Orthopedic impairment (Ol) —45.39%F* 3.45 —60.76%* 3.48
Traumatic brain injury (TB) —87.89F* 4.42 —95.67%+* 4.50
Visual impairment (VI) -4.23 3.90 -7.97* 3.95
Rural X ED —11.78% 1.37 =1 1.42% 1.37
Rural X OHI —5.90%%* 0.71 —6.09%+* 0.71
Rural X SLI -2.23% 0.95 =5.21% 0.95
Rural X AU 4.87%** 1.06 5.08%** 1.06
Rural X DB 88.76%** 21.38 59.93%* 20.83
Rural X DD 135.86 86.60 164.37 85.41
Rural X DF 13.04 12.48 0.78%#* 12.43
Rural X HI 5.84* 2.77 5.35 2.78
Rural X 1D 10.27%%* 1.92 5.74%* 1.83
Rural X IDMI —5.29%%* 1.06 -1.09 1.06
Rural X IDMO —17.25%% 1.79 —14.30%#* 1.76
Rural X IDSE -23.18%¥F 4.41 —-22.76% 4.35
Rural X MU —28.83%%F 2.46 —-25.71%F 244
Rural X Ol 10.49% 4.23 13.96%* 4.21
Rural X TB 13.61% 5.48 [1.19% 5.52
Rural X VI -3.34 4.95 -3.65 4.95

Note. Learning disability is the reference group.
*p < .05. Fp < .01, FFp < .001.

Differences in Reading and Mathematics
Achievement for Different Disability Categories
in Rural and Urban Schools

The last series of models examined the differences in
ELA and mathematics achievement by disability category
and locale (e.g., urban or rural). Model results are pre-
sented in Table 3 (the same covariates were included but
are not reported). Students with LD served as the refer-
ence group. The results suggest significant differences in
achievement among the disability categories. Comparisons
among students with ED, Other Health Impairments
(OHI), and SLI suggest that all three groups performed

higher in reading, no differences were found between ED
and LD in mathematics, while students with OHI per-
formed significantly lower and students with SLI per-
formed significantly higher. Students with more
significant disabilities (e.g., ID, traumatic brain injury
[TBI]) performed significantly lower than students with
LD. The results comparing the performance by locale sug-
gested significant differences across many of the disability
categories. Students with ED, OHI, and SLI performed
significantly lower in rural settings than students with LD.
The difference was largest for students with ED, with an
interaction effect size of d = —0.09. The pattern was less
clear for students with more significant disabilities.
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Table 4. Discipline Outcomes and Locale Generalized Mixed-Effects Models.

In-school suspension

Out-of-school suspension

Parameters Log(OR) OR Log(OR) OR
Intercept =3.74%F* 0.02 —3.36%F* 0.03
Time =0.1 7% 0.84 —0.23%** 0.80
Rural —0.06%** 0.95 0.04* 1.04
Age 0.16%#* .17 O N I.11
Male 0.18%#* 1.20 0.43%#* 1.53
Black 0.15%#* I.16 0.33%%* 1.39
Hispanic 0.09%* I.10 0.08%** 1.08
Asian 0.00 1.00 -0.20%* 0.82
Native American -0.05 0.95 —0.19%* 0.83
Multiracial 0. 14w .14 0.22%%* 1.25
Special education school —1.86%** 0.16 —0.87#¥* 0.42
Vocational school -9.14 0.00 -8.62 0.00
Alternative school —0.72%¥* 0.48 0.08 1.08
Charter school -0.22 0.80 0.24 1.28
Cohort 2 =0.] | 0.89 0.05* 1.05
Cohort 3 0.04 1.04 0. [ 4wwx I.15
Cohort 4 0.227%#* 1.24 0.28%#* 1.32
Cohort 5 0.39%%* 1.48 0.49%#* 1.63
Cohort 6 0.50%#* 1.65 0.62%%* 1.85
Cohort 7 0.56%#* 1.75 0.84#* 231
Cohort 8 0.77%%% 2.15 0.927%#* 251
Cohort 9 0.8##* 2.26 |.03%** 2.79
Cohort 10 |.05#** 2.86 | .37%%* 3.92
Cohort |1 |.24%%% 3.47 |.5 [k 4.52
Enrollment 0.00%** 1.00 0.00%** 1.00
% Economically disadvantaged 0.25%+* 1.29 0.34%** 1.41
% White 0.35%* 1.43 —0.53%%* 0.59
% Black -0.30** 0.74 0.08 1.09
% Hispanic 0.41%* 1.50 —0.34%%* 0.71

OR = odds ratio.
*p < .05. *¥p < .0l. #Fp < .001.

Students with autism in rural schools performed slightly
higher in ELA and mathematics, while students with mild,
moderate, and severe ID performed significantly lower in
rural schools. Overall, the results suggest significant het-
erogeneity between the disability categories and that
being educated in rural settings has varied effects on dif-
ferent disability categories.

Discipline Outcomes

Differences in ISS and OSS for SWD in rural and urban
schools. We estimated a series of generalized linear mixed-
effects models to evaluate differences in ISS and OSS for
SWD in rural and urban schools. Both ISS and OSS out-
comes were dichotomous, therefore, we used a logit-link
and the coefficients are reported as the log (odds ratio
[OR]), which we converted to ORs. Table 4 presents the
results for both ISS and OSS. Students with disabilities

attending rural schools are less likely to receive ISS than
SWD in urban schools. Yet, SWD in rural schools are
more likely to receive an OSS than SWD in urban schools.
The OR for both outcomes was not large, OR = 0.95 and
OR = 1.04, respectively. Results also suggest that male
SWD are significantly more likely than female SWD to
receive both an ISS and OSS. Black and Hispanic SWD
were also more likely than White SWD to receive an ISS
or an OSS, with the largest effect size for Black SWD
receiving OSS (OR = 1.39).

The results for time suggest that the odds of receiving an
ISS or an OSS decreased across time. Congruent with the
achievement models, we estimated an interaction effect for
time and locale (i.e., rural or urban). The interaction terms
in the second series of models were both positive and statis-
tically significant. The interaction term OR for ISS was
1.03, log(OR) = 0.03, p < .000, and the interaction term
OR for OSS was 1.01, log(OR) = 0.01, p < .05. The results
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Table 5. Disability and Locale Mixed-Effects Models for Discipline Outcomes.
In-school suspension Out-of-school suspension

Parameter Log(OR) OR Log(OR) OR
Intercept —3.64%F* 0.03 —3.32%F* 0.04
Rural -0.06* 0.94 0.04* 1.05
Emotional disturbance (ED) —0.20%¥* 0.82 0.4 |7#¥* 1.50
Other health impairment (OHI) -0.01 0.99 0.1 [#¥* 1.12
Speech—language impairment (SLI) —0.59%¥* 0.56 —0.74%%* 0.48
Autism (AU) —0.92%+* 0.40 —0.40%%* 0.67
Deaf/blind (DB) -1.22 0.30 -10.78 0.00
Developmental disability (DD) = .1 5%k 0.32 —0.43%F* 0.65
Deaf (DF) -0.12 0.88 -0.38 0.68
Hearing impairment (HI) —0.44%¥* 0.64 -0.21* 0.8l
Intellectual disability—not defined (ID) 0.36%+* 1.43 0.13* I.14
Intellectual disability—mild (IDMI) —0.427%%* 0.66 -0.01 0.99
Intellectual disability—moderate (IDMO) — .74k 0.17 —0.32%¥* 0.73
Intellectual disability—severe (IDSE) =2.1 0% 0.12 = .70k 0.18
Multiple disabilities (MU) = |.64%F* 0.19 = .21k 0.30
Orthopedic impairment (Ol) —0.97%¥* 0.38 —0.93%¥* 0.39
Traumatic brain injury (TB) -0.38 0.68 -0.11 0.90
Visual impairment (VI) -0.26 0.77 -0.43* 0.65
Rural X ED -0.02 0.98 0.08 1.09
Rural X OHI 0.0l 1.0l -0.02 0.98
Rural X SLI -0.15% 0.86 0.03 1.03
Rural X AU 0.33%** 1.39 0.2 ¥ 1.23
Rural X DB 0.53 1.70 10.10 >10
Rural X DD 0.23 1.26 0.07 1.07
Rural X DF —-1.55 0.21 0.49 1.64
Rural X HI 0.17 1.19 0.03 1.04
Rural X 1D -0.26** 0.77 0.0l 1.01
Rural X IDMI 0.17%* 1.18 -0.06 0.94
Rural X IDMO 0.45* 1.57 0.04 1.04
Rural X IDSE -0.35 0.70 0.82* 226
Rural X MU -0.07 0.93 0.06 1.06
Rural X Ol 0.16 1.18 0.23 1.26
Rural X TB 0.02 1.02 -0.20 0.8l
Rural X VI -0.14 0.87 -0.09 0.92

OR = odds ratio.
*p < .05. Fp < .01, FFp < .001.

suggest that the odds of receiving an ISS or an OSS for
SWD in rural schools increase, while the odds decrease for
SWD in urban schools.

Differences in ISS and OSS for Different
Disability Categories in Rural and Urban Schools

Last, we estimated models with interactions between
locale (e.g., urban or rural) and disability categories (see
Table 5). A number of interesting patterns emerged. First,
students with ED were less likely to receive an ISS than

students with LD, but more likely to receive an OSS (OR
= 1.50). No differences were found for the interaction,
suggesting the locale was not a significant predictor of
those differences between students with ED and LD. A
similar pattern emerged for OSS for students with OHI,
but the effect size was smaller (OR = 1.12). Two note-
worthy differences by locale emerged. First, students
with autism in rural settings were significantly more
likely to receive ISS and OSS than peers in urban set-
tings. Second, students in rural settings with severe ID
were much more likely (OR = 2.26) to receive OSS than
peers in urban schools.
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Discussion

To date, limited quantitative, published research has spe-
cifically examined achievement and discipline outcomes
for SWD in rural and urban settings. In this study, we lever-
aged a state-wide longitudinal data set of SWD and esti-
mated locale differences focusing on rural and urban
classifications and controlling for student- and school char-
acteristics. Overall, we found statistically significant differ-
ences in reading, but not mathematics when comparing
SWD in rural and urban schools. For discipline outcomes,
we found that SWD in rural schools were less likely to
receive ISS, but more likely to receive OSS. Overall, these
results suggest that there are differences in achievement and
discipline outcomes for SWD by setting, but the differences
are dependent on the measure and the effect sizes are small.

Both SEELS and NAEP data suggest that SWD in rural
schools perform higher than their peers in urban schools.
However, North Carolina NAEP data suggest that there
were no significant differences. The results of this study,
which includes student- and school-covariate and adjusts
for the nesting of students in schools, suggest that SWD in
rural schools performed statistically significantly lower
than SWD in urban schools in reading achievement. The
discrepancies could be the result of including relevant
covariates, leveraging longitudinal data, or educational
issues specific to rural and urban schools in North Carolina.
More analyses are needed to confirm the difference and,
importantly, understand the discrepancies. There is no doubt
that a large, longitudinal data set of school records does not
adequately capture the unique nuances of each school and
the instruction, pedagogy, and relationship building between
teachers and students that increases the likelihood of stu-
dent success. That being said, the significant difference sug-
gests that SWD in rural schools may require higher quality
or intensity of instruction for reading. This could be due to
fewer highly qualified teachers, fewer financial resources,
or myriad other differences between rural and urban schools
(Berry et al., 2011).

A few interesting patterns also emerged when we com-
pared the reading performance of students with different
disabilities in rural and urban schools. First, students with
ED performed significantly higher in reading than students
with LD in urban schools. However, the pattern reversed in
rural schools, with students with ED performing signifi-
cantly lower than students with LD. This same pattern
emerged for students with OHI and SLI, suggesting that stu-
dents with LD in rural settings appeared to do slightly better
in comparison to students with other, high incidence dis-
ability categories.

We found no significant differences in mathematics
achievement for SWD between rural and urban achieve-
ments. Yet, when we included an interaction term between
locale and disability category, a number of interesting

patterns emerged. First, we found that students with LD and
ED performed the same in mathematics in urban schools,
but students with ED performed significantly lower than
students with LD in rural schools. We also found that stu-
dents with LD performed significantly lower than students
with SLI in urban schools, but students with LD in rural
schools performed higher than students with SLI. Perhaps
the most dramatic and interesting finding was that students
with LD performed significantly higher in mathematics
than students with autism in urban schools, yet students
with autism in rural schools performed higher in mathe-
matics than students with LD. Since the pattern was the
same for reading, there may, in fact, be differences in the
types of students with autism in rural and urban schools.
Given that Hott et al. (2020) found that IEPs for students
with mathematics LD in rural schools appeared to be
insufficient, the heterogencity of mathematics patterns
when compared with students with other disabilities sug-
gest that (a) some rural schools are in fact meeting the
mathematics needs of students with LD, (b) the lack of
disaggregation of data by LD subtype (i.e., mathematics
LD) is masking any true differences, or (c) IEPs for stu-
dents with ED, OHI, and SLI are even less sufficient when
it comes to mathematics intervention.

Results for students with more significant disabilities,
such as ID, suggest significant achievement differences by
locale. Students with mild, moderate, and severe ID all per-
formed lower in rural schools. The ID group was students
with ID in Cohort 1 only. The data set disaggregated 1D
into three types starting from 2008 to 2009. Thus, each
subsequent year, the students’ category reflected the sever-
ity of ID. Therefore, results for ID only reflect differences
for that single year. That being said, the students with ID in
rural schools did, in fact, perform better than those in urban
schools, but those differences were no longer present in
subsequent years. If we focus on the students with the most
severe ID, we find that those that participated in the state
reading and mathematics assessment in rural schools per-
formed significantly lower than their peers in urban
schools. Pennington et al. (2009) surveyed rural and urban
teachers of students with severe disabilities and found that
teachers in rural settings have fewer resources, both in
school and in the community, and fewer special education
personnel to serve similar numbers of students. These dif-
ferences may have a concomitant effect on the academic
performance of students with severe disabilities, but more
research is needed.

The results for the discipline outcomes point to different
patterns by type of suspension. The results suggest that
SWD in rural schools are less likely to receive ISS but more
likely to receive OSS. These differences could be due to
limited ISS options in rural schools as there may be fewer
staff to supervise ISS. As a result, it is possible that rural
schools use OSS for behaviors that would result in an ISS in
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urban school. Unfortunately, we do not have information
about the specific incident that led to the suspension and
other disciplinary outcomes. More research is needed to
evaluate what school-level factors are contributing to these
differences.

With regards to differences by disability category, one
of the largest effect sizes was for OSS of students with ED
and LD. Students with ED are significantly more often
given OSS, and there were no differences by locale. Unlike
ED, students with autism and severe ID are much more
likely to receive OSS in rural schools. The results for stu-
dents with severe ID align with those of achievement,
where it appears rural schools may not have enough quali-
fied staff or resources to adequately support the needs of
these students. The results for students with autism are
also similar to achievement. The increased odds of sus-
pension in rural schools, paired with the increased achieve-
ment, for students with autism suggests that there may be
differences in the functioning level of those students in
rural and urban schools. By functioning level, we mean
differences for children with high functioning autism (i.e.,
typical cognitive development), and children with low-
functioning autism (i.e., children with autism and cogni-
tive impairment). However, a more nuanced analysis of
students with autism in rural and urban settings is needed
to confirm this hypothesis.

Limitations

All effort was made to implement and report a rigorous,
high-quality analysis. Nonetheless, there are a number of
important limitations. First, all data came from a single state
in the Southeastern United States. As such, the results may
not generalize to other, more rural/isolated settings, such as
schools in remote Idaho, Montana, or North Dakota.
Second, this study relied entirely on extant data reported to
the state by local school personnel. There is no way to inde-
pendently confirm the accuracy of the data. This is particu-
larly relevant for suspension data as the measure is only of
the discipline outcome and not the student behaviors. It is
very likely that some behaviors in one school may lead to a
suspension, while the same behavior in another school may
not. Third, we used the vertical scores from the state
achievement test, which is only given to students in Grades
4 to 8 and is likely not administered to all SWD. Data were
available for students in all disability categories; therefore,
accommodations of some type must have been given (e.g.,
Braille or verbal instruction for students with visual impair-
ment). Fourth, we leveraged longitudinal data to increase
the sample size, decrease the standard errors, and improve
the accuracy of the estimates. That being said, we did not
focus on differences in growth patterns but instead con-
trolled for time and cohort. Future studies should consider

examining growth and different patterns of growth (e.g.,
acceleration). Last, we only modeled disability category in
an interaction model as we were primarily interested in dif-
ferences by locale. Thus, we say much less about different
patterns of achievement and discipline by different disabil-
ity categories beyond locale.

Conclusion

Surprisingly, there have not been many rigorous quantita-
tive studies specifically examining differences in achieve-
ment and discipline outcomes for SWD in rural and urban
schools. This study was designed to address this gap in the
literature by leveraging a longitudinal statewide data set of
SWD. Overall, we found several differences between rural
and urban schools, notably, lower reading achievement,
fewer ISS, and more OSS in rural schools. Interesting pat-
terns also emerged for students with specific disabilities.
Overall, these results are a starting point to begin more
detailed, fine-grained analyses to better understand the
experiences of SWD in rural and urban schools to better be
able to explain and, eventually improve, the differences in
rural and urban schools.
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