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EFFECTS ON ACHIEVEMENT OF STUDENTS
Abstract

The effects of district-level characteristics on the achievement of students with disabilities has
received minimal attention in research. Some characteristics that have been found to have
significant effects on general student achievement, however, include district-level socioeconomic
status, percent minority population, and instructional spending. In a few studies, some of the
same factors have also been found to have effects on the achievement of students with
disabilities. Specifically, time in the least restrictive environment and access to special education
teachers have been found to affect the achievement of students with disabilities. The current
study aimed to find further support for the relationships between the achievement of students
with disabilities and the district characteristics of instructional spending, number of special
education teachers, time in the least restrictive environment, and number of school psychologists.
It adds to the current body of knowledge by also considering the moderating effects of percent
minority and percent low SES students on these relationships. Data was drawn from the Ohio
Department of Education website from 108 public school districts in Northeast Ohio. Significant
relationships between academic achievement and the independent variables of instructional
spending, time in least restrictive environment, and special education teachers was found. The
impact of both the number of special education teachers and amount of instructional spending on
achievement was found to vary by different levels of the percent of low SES students in the

district.
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EFFECTS ON ACHIEVEMENT OF STUDENTS
The Effects of District Level Characteristics on the Achievement of Students with Disabilities

Education is supposed to be the great equalizer. It should allow for individuals from all
walks of life to be able to compete with each other on a level playing field. There are obvious
limitations to this when looking at higher education. Despite the free, public K-12 education
provided in America, there are great disparities. Using income data from the U.S. Census Bureau
(2020) and school data from the Ohio Department of Education (2019), the relationship between
affluence and school success is clear. Within Ohio, the top five highest performing school
districts have a median family income of $104,746 while the lowest performing districts have a
median family income of $31,512. It is clear that relationships between district characteristics
and school achievement exist. However, the question of how student achievement varies by other
district characteristics is greatly unknown. Even more unknown is how these characteristics
affect the achievement of those students with disabilities.

During the 2018-2019 academic year 15.4 percent of Ohio’s school age population were
students with disabilities. That equates to 271,090 children who were given special education
services during that year (Office for Exceptional Children, 2020). This is a significant number of
children who are grouped separate from traditional students. One aspect of this distinction being
made is that districts have specific goals regarding the achievement of students with disabilities.
Prior research has explored the interaction of demographic variables, such as race, sex, and SES,
on the achievement of students both with and without disabilities on the individual student level
(Stevens & Schulte, 2017).

Exploring how district characteristics are correlated with variance in achievement of
students with disabilities will provide insight into what the best learning environment might be

for students with disabilities. Specifically, the number of special education teachers, number of
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school psychologists, spending per pupil, and the instructional environment of students with
disabilities will be explored. Furthermore, how these factors are mediated by the demographic
variables of race and class at the district level will be explored. A large amount of focus is placed
on student achievement within the education system. Student achievement is typically measured
using standardized tests given at the state level. This method is used often, including the present
study, because of the availability of data collected from the test and the standardized nature of
the test.
Review of the Literature

It is well-researched and acknowledged that racial disparities are present in the students
served in special education. However, whether these disparities are overrepresentation (Albrecht,
Skiba, Chung, Middelberg, & Losen, 2012; Cooc, 2016; Morgan et al., 2018; Sullivan & Bal,
2013) or underrepresentation (Coco, 2016; Hibel, Farkas, & Morgan, 2010; Morgan et al., 2015;
Sullivan & Bal, 2013) is questioned. The explanations for these disparities also vary throughout
the literature, from the effects of socioeconomic status (Cooc, 2016; Hibel, Farkas, and Morgan,
2010; Morgan et al., 2015; Nevison & Zahorody, 2019; Travers, Krezmien,Mulcahy, & Tincani,
2014; ), to the racial makeup of a school (Cooc, 2016; Hibel, Farkas, & Morgan, 2010; Robinson
& Norton, 2019). Of greater interest for the current study is how these factors, at a district level,
affect the achievement of students with disabilities.
Legislation and Disabilities

The current standards for special education in the United States are outlined in the
Individuals with Disabilities Education Act (IDEA). This document ensures that children with
disabilities have access to free and public education as well as sets guidelines and expectations

for this education. One of the key concepts with-in IDEA is that the education must be
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appropriate for each child receiving it (U.S. Department of Education, 2017a). The Every

Student Succeeds Act (ESSA) lays out expectations for education systems that apply to all
students, not only those with disabilities. These laws provide equal educational opportunity for
all students regardless of race, language, or socioeconomic status (U.S. Department of
Education, 2017b). In 2004, the U.S. Department of Education amended the IDEA to integrate
concepts from the No Child Left Behind Act (Hurder, 2014).

IDEA defines a disabled child as having, an “intellectual disability, a hearing impairment,
a speech or language impairment, a visual impairment, serious emotional disturbance, an
orthopedic impairment, autism, traumatic brain injury, another health impairment (includes
attention deficit- hyperactivity disorder), a specific learning disability, deaf-blindness, or
multiple disabilities” (U.S. Department of Education, 2018: par. 1). The literature on disparities
focuses on intellectual disabilities, speech or language impairment, emotional disturbances,
autism, and learning disabilities. These are referred to as high incidence disabilities (Sullivan et
al., 2012).

Within the state of Ohio, the expectations of IDEA are still enforced. The Ohio
Department of Education has taken clear steps to ensure that the education provided to students
with disabilities is appropriate. This is done in both the standards and the assessments that are set
up for students with disabilities. The Ohio Learning Standards- Extended lay out the standards of
achievement for students with “significant cognitive disabilities” and ensures they are given
adequate methods to learn and display knowledge (Ohio Department of Education, 2020a).
These standards are then used to design Ohio’s Alternate Assessment for Students with
Significant Cognitive Disabilities. These assessments provide students who qualify to show their

knowledge in mathematics, English, science, and social studies (Ohio Department of Education,
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2020b). To determine if a student qualifies for the Alternate Assessments, a flow chart
(Appendix 1) is used. Essentially, this chart asks a series of questions to determine if the student
has a disability that hinders cognitive and/or adaptive behavioral function and requires intensive
instruction and support to make sufficient progress in their grade level work (Ohio Department
of Education, 2014).
Race, Socioeconomic Status, and Disability

General overviews of previous research have found inconclusive results regarding racial
disproportionality within special education (Cruz & Rodl, 2018). Asian Americans are typically
found to be underrepresented in most special education categories (Kincaid & Sullivan 2017,
Morrier & Gallagher 2012; Hibel et al., 2010; Coco, 2016; Sullivan & Bal, 2013), except the
Autism Spectrum Disorder category (Cooc, 2016). Black students are thought to be
overrepresented in special education (Shifrer et al., 2011; Albrecht et al., 2012; Sullivan & Bal,
2013; Morrier & Gallagher, 2012). Conflicting findings were produced for high incidence
disabilities (Morgan et al., 2015; Hibel et al., 2010). Hispanic students have been found to be
underrepresented in special education (Morrier & Gallagher, 2012; Morgan et al., 2015; Sullivan
& Bal, 2013; Hibel, Farkas & Morgan, 2010; Morgan et al., 2018). Hispanic and black students
are underrepresented in Autism cases (Travers et al., 2013; Travers et al., 2014). This
disproportionality is explained by the class-disability and race-class intersections (Nevison &
Zahorody, 2019; Travers et al., 2014; Morgan et al., 2015; Hibel, et al., 2010; Cooc, 2016).
Underrepresentation also appears to have ties to the racial makeup of the school or state. Schools
with higher Asian populations were found to have higher rates of disproportionality (Cooc,
2016). Hibel et al. (2010) found that schools with higher minority populations were less likely to

place students into special education in general. Due to the strong relationship between race and
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socioeconomic status, it is necessary to explore the effects of both variables together and in
isolation.

Socioeconomic status is operationalized by a combination of income, education level,
and occupation (Reeves et al., 2016). One clear indicator of low SES is living in poverty.
Children who have disabilities have the greatest probability of living in poverty out of all
students at public schools (Hurder, 2014). The exact direction of this correlation is unknown, but
for certain there is a relationship between SES and disability prevalence. Autism has a strong
correlation with SES. Autism prevalence appears to increase with higher levels of SES (Cooc,
2016; King & Bearman, 2011; Thomas et al., 2012; Durkin et al., 2017). However, studies
conducted in Sweden (Rai et al., 2017) and France (Delobel et al., 2015) found that autism was
actually more prevalent among lower SES populations. Most other disabilities appear to have an
inverse relationship with SES (Russel et al., 2016; Rowland et al., 2018; Shifrer et al., 2011;
Santiago et al., 2011; Griggs et al., 2019). Studies that found underrepresentation of minorities
also concluded that low SES is correlated with a lower prevalence of disabilities (Morgan et al.,
2015; Zuckerman et al., 2014).

The concepts of race and SES are strongly correlated in the United States. Reeves and
colleagues (2016) looked at poverty across races using a five-dimensional measure. The
dimensions included low income, limited education, lack of health insurance, living in a low-
income area, and unemployment. Seventy percent of Hispanics and 65% of blacks met the
threshold for at least one of the dimensions. By contrast, approximately 37% of whites met these
cut offs. This gap widens when looking at what percentage of each race met the threshold for
multiple dimensions. Data released by the National Center for Educational Statistics supports

these findings on minority representation in poverty. White and Asian Americans had the lowest
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poverty rates in 2013 at 13 percent. By contrast, black, Native, and Hispanic Americans had the

highest rates among racial groups at 39%, 36% and 32%, respectively (Kena et al., 2015).
Student Achievement and District Characteristics

Available research that focuses on school district characteristics focuses on variables tied
to administrative actions (Leithwood & Azah, 2017) or teaching methods and focus (Leithwood,
2010). There is evidence that schools with higher levels of minorities and higher levels of
poverty score lower on state testing (Logan et al., 2012). These effects were found to be both
combined and individual. This same study found that the level of urbanization had no effect on
student achievement. Lumpkin (2016) also found a negative correlation between poverty and
achievement. The results also supported the idea that higher minority populations are correlated
with low achievement. A study by Owens (2018) supported the findings that both high income
and lower levels of minorities are associated with higher achievement on math and reading tests.
Similar to Logan and colleagues (2012), these factors were found to have individual and joint
effects. Perry and McConney (2010) explored the relationship between socioeconomic status and
achievement within Australian schools. The results were similar to those of studies done in
America. Districts with higher mean levels of socioeconomic status, had high achievement. This
was true for all students within the district regardless of their individual socioeconomic status.

One district characteristic that has been found to have drastic effects on student
achievement is funding. However, where this funding is allocated is very important when
determining the effectiveness of increased funding. Increased funding that goes toward teachers’
salaries has little benefit for student achievement. In fact, increasing teachers’ salaries without
increased funding toward the budget may lead to lower achievement. This is due to the fact that

the increased funding for salaries would come from other areas such as resources or services
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(Greaves & Sibieta, 2019). Instead of teachers’ salaries, the most important funding for student
achievement is instructional spending. Rauscher (2018) explored this relationship using district
data from Kansas from 2009 through 2015. The results of this study supported the idea that
decreased instructional spending leads to lower achievement for all students. However, there was
also variance based on racial and socioeconomic characteristics. Decreased funding was found to
have more drastic effects on the achievement of Black students as well as Hispanic students. In
addition to racial and ethnic minorities, low income students were also more greatly affected by
decreased funding. Ballard and Maiden (2019) support the initial findings that spending on
instruction is positively correlated with student achievement. Test scores from standardized math
and reading assessments were used to measure achievement.

The research on achievement is even more limited when looking at students with
disabilities. Again, there is more support for characteristics related to instruction such as time in
the general education classroom, the least restrictive environment, being beneficial for the
achievement of students with disabilities. Cosier et al (2013) supported this claim and measured
student achievement using math and reading assessment scores. McMahon and colleagues (2011)
found supporting results as well, but measured student achievement using grade point averages.
Packard et al. (2011) found that co teaching in the general education classroom may actually not
be beneficial for students with learning disabilities. However, these findings are based on a small
and specific sample of ninth graders with learning disabilities at one school. Conflicting results
were found by Walsh (2012). A school district in Maryland was studied and findings suggested
that co-teaching had drastic positive effects on increasing the achievement of students with
disabilities in both math and reading. There is some support that district level SES is positively

correlated with student achievement (Cosier et al., 2013). One study found that rural schools
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allowed for better achievement for students with disabilities (Telfer & Howley, 2014). However,
this was based on instructional methods that lend themselves to smaller schools. A study by Wu,
Morgan, and Farkas (2014) explored the interaction of disability and race and its effects on
student achievement. Both race and disability are individually associated with lower
achievement. However, there was no evidence of a combined effect. The current research looks
to help fill this gap in the literature.
The Role of Special Education Teachers and School Psychologists

The achievement of students with disabilities is significantly higher when their teachers
have completed a special education degree compared to a general education degree. These
findings were based on the comparison of math and reading achievement test scores (Feng &
Sass, 2013). However, there are conflicting results in regard to the benefits of special education
certified teachers. Gilmour (2019) found that learning disabled students with higher academic
ability benefitted from a teacher that was certified in both special education and the content area.
On the other hand, students with lower ability and emotional-behavioral disorders were better
taught by general education teachers. Overall, the results of this study indicated that teacher
certification may not be related to achievement. Although special education teachers receive
some sort of specialization, they still must meet multiple needs and complete a variety of tasks.
Vannest and Hagan-Burke (2010) examined how much time special education teachers spend on
different tasks each day. Academic instruction, instructional support, and paperwork were the
tasks that accounted for the most time.

Like special education teachers, school psychologists are specialized professionals.
School psychologists specialize in the application of psychology with children specifically as

learners in the education process. This takes many forms from the diagnosis of multiple disorders
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or disabilities, assessment, intervention, and development of programs, among other tasks
(American Psychological Association, 2005). A method of intervention that has become more
popular in recent years is Response to Intervention (Rtl). This method involves multiple
interventions and monitoring progress and changing intervention as needed. School
psychologists serve an important role in this process as the primary assessors with-in schools
(Sullivan & Long, 2010). Although school psychologists have the qualifications to fulfill many
important needs within the school environment, they are limited in what tasks they can complete
due to understaffing. This causes most school psychologists to be limited to completing the
primary role of assessment and diagnosis for disabilities (Walcott & Hyson, 2018). Albritton,
Mathews and Boyle (2019) found supporting evidence of this from their survey specifically
looking at early childhood school psychologist. The importance of the role of school
psychologist to identify students with disabilities as effectively and early on as possible cannot
be overstated. The benefits of early identification and intervention have been found for autism
(Koegel et al., 2013) and learning disabilities (McNamara, Scissons, & Gutknecth, 2011). Early
identification and treatment are vital as they allow for the best chances for the student to receive
necessary services or treatments to aid their development, close achievement gaps, and prevent
any further disabilities from developing (Aron & Loprest, 2012).

There is no question that a disproportionate representation of racial minorities exists in
special education. Future research is needed to determine whether this disproportionality is an
example of over- or under-representation of minority groups as well as an exploration of the
causes of this disproportionality. Further research is also needed to determine how the
achievement of students with disabilities is impacted. Specifically, there is a hole in the research

regarding the effects of instructional spending, number of special education teachers, number of
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psychologists, amount of time in the least restrictive environment, percent minority students, and

percent low SES students, on the achievement of students with disabilities.

Methodology

Data

An original data set was created and analyzed using existing data from the Ohio
Department of Education (ODOE). Data regarding the district characteristics of interest were
found through the 2018-2019 Ohio School Report Cards. Districts are required to share
enrollment and staff data with the ODOE yearly. This is where the data for the district
characteristics of interest originated. The data used for measures of achievement for students
with disabilities, as well as data regarding the instructional time of the students with disabilities,
will come from data files provided by the ODOE. The data is gathered by scoring of state tests
by the ODOE or through the required reporting of the other measures. A request was made to the
ODE for special education data from the 2018-2019 academic year to match the data available
from the School Report Cards. Both sources provide district level data, so the unit of analysis for
the study is the individual school districts. Specifically, 108 districts from eight Northeast Ohio
counties have been chosen for analysis. The districts selected provide a representative sample of
race, SES, and urbanization. The range for the variable looking at the percentage of minority
students in the districts ranged from just over one percent to 100 percent. Looking at the variable
for percentage of low socio-economic status students also had a large range from a little under

four percent to 100 percent.
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Measures
Dependent Variables

The outcome variable of interest is the achievement of students with disabilities. Two
measures provided by the Special Education Profiles will be used to represent achievement. The
two measures of achievement are the math and reading proficiency rates for students with
disabilities. These are the percentages of students with disabilities, in all grades, who achieved
proficiency or higher on the statewide math and reading assessments. The variables used in
analyses are percentages that have a possible range from zero to 100.
Independent Variables

Four district characteristics are identified as independent variables. The first and second
characteristics are provided as counts of the number of school psychologists and special
education teachers per 1000 students. The third characteristic of interest is the spending in U.S.
dollars per pupil. These three variables will be found through the ODE School Report Cards.
The fourth characteristic of interest is the percentage of students with Individual Education Plans
or I[EPs who spend at least 80 percent of the day or more in the general education classroom.
This variable was found through the special education data sets provided by the ODE. For all
variables, a higher value indicates more of that variable (i.e. more school psychologists/special
education teachers, more dollars spent, and more students with disabilities spending the majority
of the school day in a general classroom).
Moderating Variables

The percentage of students in the district who are racial and ethnic minorities is the first
characteristic of interest. This was determined by subtracting the percentage of white non-

Hispanic students (the measure commonly found on the school report cards) from 100. The
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second moderating variable is the percentage of students who are economically disadvantaged.

This reflects the percentage of students in a district who received free or reduced-price meals.

The final variables for analyses are measured as a percentage ranging from 0-100.

Conceptual Model, Hypotheses, & Analytical Procedure

% of Students in Least Restrictive
Environment (H1)

# of School Psychologists per 1000
students (H2)

# of Special Education Teachers per

A 4

Math & Reading
Proficiency Rates for
Students with Disabilities

1000 students (H3)
$$ Spending per Pupil (H4)

% Minorities (HS)
% Low Income (H6)

Figure 1. Conceptual Model

H1: Greater percentages of students served in the least restrictive environment will be positively
associated with math and reading proficiency rates.

H2: Higher numbers of school psychologists will be positively associated with math and reading
proficiency rates.

H3: Higher numbers of special education teachers will be positively associated with math and
reading proficiency rates.

H4: Greater spending per pupil will be positively associated with math and reading proficiency
rates.

HS: The relationships between the independent variables and the math and reading proficiency
rates will vary by the percentage of minority students in the school district.

H6: The relationships between the independent variables and the math and reading proficiency
rates will vary by the percentage of low-income students in the school district.

Variables were described individually using descriptive statistics including minimum and

maximum values as well mean and standard deviation. Because all measures are numerical, all



16
EFFECTS ON ACHIEVEMENT OF STUDENTS

focal relationships were preliminary assessed at the bivariate level using Pearson’s r correlations.
Regressions were ran for each outcome variable separately to identify which independent
variable has the strongest impact when all four are included in the same model and to test the
moderating effects.

Results
Descriptive Statistics

The percent of students with disabilities who met the reading proficiency standard in the
districts studied ranged from 9.55 percent to 70.76 percent. However, the average percentage for
all the districts was 34.06 percent (S.D.= 13.40 percent). The percent of students who met the
math proficiency standard presented a similar distribution, with a minimum value of 8.45 percent
and a maximum value of 77.74 percent. The average value was 33.67 percent (S.D.= 13.86
percent). This suggests that students are doing similarly in the two subjects. The primary
independent variable of focus was the percentage of students with disabilities that spend 80
percent or more of their day in the general education classroom. This would be considered the
percentage of students in a least-restrictive environment. This measure varied from 17.26 percent
to 88.89 percent. The average value was 66.58 percent (S.D.= 10.73 percent).

A number of other potentially impactful variables were also considered in the study. The
number of school psychologists per 1,000 students varied from zero to 3.60. The average was
1.08 school psychologists per 1,000 students (S.D.= 0.62). The variable of special education
teachers per 1,000 students ranged from 0.10 to 23.90, with an average of 12.80 (S.D.= 3.83).
The instructional spending per student varied between districts from $5,035.00 to $13,471.00.
The average spending was $7,299.30 (S.D.= $1,414.34). The moderating variable of percentage

of minority students in the district ranged from 1.50 percent to 100 percent. The average
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percentage of minority students was 23.80 percent (S.D.= 26.00). The second moderating

variable, the percentage of low socioeconomic status students, varied from 3.80 percent to 100

percent. The average value for this variable was 38.43 percent (S.D.= 26.67).

Table 1.
Descriptive Statistics for Study Variables

Mean SD Min Max
Reading Proficiency (%) 34.06% 13.40% 9.55% 70.76%
Math Proficiency (%) 33.67% 13.86% 8.45% 77.74%
Students in LRE (%) 66.58% 10.73% 17.26% 88.89%
School Psychologist per
1,000 Students 1.08 0.62 0.00 3.60
Special Ed Teachers per
1,000 Students 12.80 3.83 0.10 23.90
Instructional Spending 5035.0
per student ($) 7299.30 1414.34 0 13471.00
% Minority Students 23.80% 26.00% 1.50% 100%
% Low SES Students 38.43% 26.67% 3.80% 100%

Bivariate Results

The relationship between the percentage of students in the least restrictive environment

17

and the reading proficiency rate of students with disabilities was significant, but only at the 90%

confidence level, r (106) = 0.180, p < 0.10. The relationship between the percentage of students

with disabilities who spend 80 percent of the school day in the regular education classroom and

the math proficiency rate for students with disabilities was also significant using the same
confidence level, r (106) =.176, p < 0.10. An increase in the percentage of students in least-

restrictive environments is at least somewhat associated with an increase in both reading and

math proficiency rates for students with disabilities, but the relationship is weak. The

relationship between the number of school psychologists per 1,000 students and the reading

proficiency rate of students with disabilities was not significant, r (106) =-0.023, p > .05. The
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relationship between the number of school psychologists per 1,000 students and the math
proficiency rates was also not significant, r (106) = -.060, p > .05.

The relationship between the number of special education teachers per 1,000 students and
the reading proficiency rate of students was significant, r (106) = -0.343, p <0.05. An increased
proportion of special education teachers per 1,000 students was associated with a decrease in the
reading proficiency rate of students with disabilities. The relationship between the number of
special education teachers per 1,000 students and the math proficiency rate of students was
significant, r (106) = -0.393, p < 0.05. An increased proportion of special education teachers per
1,000 students was associated with a decrease in the math proficiency rate of students with
disabilities. The relationship between the instructional spending per student, and both the reading
and math proficiency rates was significant and moderate in strength, r (106)= 0.500, p < 0.05,
and r (106)= 0.430, p < 0.05. An increase in instructional spending was associated with increases

in both the reading and math proficiency rates.

Table 2.
Correlations of Key Study Variables

1 2
Reading Proficiency (% Passing) 1.000
Math Proficiency (% Passing) 0.926 1.000
Students in least Restrictive Environment 0.180* 0.176*
School Psychologist per 1,000 Students -0.023 -0.060
Special Ed Teachers per 1,000 Students -0.343**  -(0.393**
Instructional Spending 0.500%** 0.430%*

*tp < 0.05 *p<0.10
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Multivariate Results for Reading Proficiency

When controlling for each independent variable in the current study, the relationship
between the number of special education teachers and reading proficiency rates was significant,
b=-0.92, t(103)= -3.65, p<.05. For a one unit increase in the number of special education
teachers the reading proficiency rate decreased by .92 percent. The relationship between
instructional spending and reading proficiency was also significant, b=4.55, t(103)=5.77, p<.05.
For each 1,000 dollar increase in instructional spending per student the reading proficiency rate
increases by 4.55 percent. The relationship between reading proficiency and the percent of
students in the least restrictive environment was not significant, b=0.11, t(103)= 1.01, p> .05.
The relationship between the number of school psychologists and reading proficiency was also
not significant, b=-0.47, t(103)= -0.24, p>.05. These variables combined explain 32 percent of
the variance in reading proficiency, adjusted r2= .32, F(103)= 13.67, p<.05.

Adding in the moderating variables of percent minority and percent low SES, while still
controlling for each individual variable changed the significance of relationships. The
relationship between reading proficiency and instructional spending remained significant, b=
3.56, t(101)=5.13, p<.05. For a 1,000 dollar increase in instructional spending reading
proficiency increased by 3.56 percent. The relationship between percent of low SES students and
reading proficiency was also significant, b=-0.26, t(101)=-5.26, p< .05. For a one percent
increase in low SES students reading proficiency decreases by 0.26 percent. These variables
combined explain 60 percent variance in reading proficiency, adjusted r2= .60, F(101)=24.78,
p<.05. All other relationships between reading proficiency and the remaining independent or

moderating variables were not significant.
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Table 3.
Regression for Reading Profficiency Rate
Model 1 Model 2 Model 2
b s.e. Beta t b  s.e. Beta t b s.e. Beta t

Constant 34.05 1.06 32.05 **  34.06 0.84 40.34 ** 3194 1.01 31.73 **
Least Restrictive Env. 0.11 0.11 0.09 1.01 -0.08 0.09 -0.06 -0.86 -0.11 0.09 -0.08 -1.18
School Psychs -0.47 194 -0.02 -0.24 1.68 1.64 0.08 1.02 1.54 1.73 0.07 0.89
Special Ed Teachers -0.92 0.31 -0.26 -3.02 **  -0.27 0.26 -0.08 -1.03 -0.32 0.25 -0.09 -1.26
Instructional Spending 4.55 0.79 0.48 5.77 ** 3.56 0.69 0.38 5.13 ** 248 0.72 0.26 343 **
Percent Minority Students -0.06 0.05 -0.13 -1.22 -0.04 0.06 -0.08 -0.73
Percent Low SES Students -0.26 0.05 -0.52 -5.26 *  -0.30 0.05 -0.60 -6.10 **
Interactions

Least Restrictive X Minority 0.00 0.00 -0.02 -0.10

Least Restrictive X LowSES 0.00 0.01 0.00 0.00

School Psychs X Minority -0.01 0.07 -0.02 -0.17

School Psychs X LowSES -0.07 0.06 -0.12 -1.03

Special Ed X Minority -0.01 0.01 -0.11 -0.76

Special Ed X LowSES 0.04 0.01 033 2.63 **

Spending X Minority 0.04 0.03 0.08 1.10

Spending X LowSES -0.09 0.03 -0.24 -3.22 **

Adj. R2 0.32 0.60 0.68
F 13.67** 24.78** 14.04**
#5) < 0.05

Lastly, the interactions of the moderating variable on the independent variables were
explored. Only two of these interactions were significant. First, the interaction between percent
low SES and number of special education teachers was significant, b=0.04, t(93)= 2.63, p<.05.
Figure two below shows the interaction of these two variables. The blue line represents the focal
relationship between the number of special education teachers and reading proficiency in school
districts with small percentages of low SES students, one standard deviation below the mean or
12 percent low SES. The negative slope of this line indicates that in these districts, increased
numbers of special education teachers is correlated with decreased reading proficiency. The
orange line represents the relationship between the number of special education teachers and
reading proficiency within districts with average, within standard deviation of the mean or about
40 percent, low SES students. The slope of this line is slightly negative indicating that there is

little relationship between the two variables, but that increasing numbers of special education
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teachers in these districts is associated with decreasing reading proficiency. Finally the grey line
represents the relationship between number of special education teachers and reading proficiency
in districts with a high percentage of low SES students, more than one standard deviation above
the mean or 65 percent. The positive slope of this line indicates that in districts with more low
SES students, increased numbers of special education teachers are correlated with increased

reading proficiency rates.

Moderation of Number of Special Ed Teachers and
Reading Proficiency by % LowSES Students in the
District

50.00
40.00
30.00
20.00
10.00

0.00

Low # Special Ed Average # Special Ed High # Special Ed
Teachers Teachers Teachers

= Few LowSES Average Low SES Many LowSES

Figure 2. Moderation of Number of Special Ed Teachers and Reading Proficiency by %
Low SES Students in the District

The second significant interaction was that of percent low SES and instructional
spending, b=-0.09, t(93)=-3.22, p<.05. Figure three below shows the interaction of these two
variables. The blue line represents the focal relationship between instructional spending and
reading proficiency in school districts with small percentages of low SES students, one standard
deviation below the mean or 12 percent low SES. The positive slope of this line indicates that in
these districts, increased instructional spending is correlated with increased reading proficiency.

The orange line represents the relationship between instructional spending and reading
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proficiency within districts with average, within one standard deviation of the mean or about 40
percent, low SES students. The slope of this line is also positive indicating that increased
instructional spending in these districts is associated with increased reading proficiency. The
slope or strength of this relationship was less impactful in the average districts compared to those
with lower levels of low SES students. Finally the grey line represents the relationship between
instructional spending and reading proficiency in districts with a high percentage of low SES
students, more than one standard deviation above the mean or 65 percent. This line has no slope,
which indicates that in districts with more low SES students there is no effect on reading

proficiency by increasing instructional spending.

Moderation of Number of Instructional Spending and
Reading Proficiency by % LowSES Students in the
District
50.00 -
40.00
30.00 —
20.00
10.00
0.00
Low Spending Average Spending High Spending
—Few LowSES Average Low SES Many LowSES

Figure 3. Moderation of Instructional Spending and Reading Proficiency by % Low SES
Students in the District

Multivariate Results for Math Proficiency

When controlling for each independent variable in the current study, the relationship
between the number of special education teachers and math proficiency rates was significant, b=
-1.18, t(103)=-3.65, p<.05. For a one unit increase in the number of special education teachers

the math proficiency rate decreased by 1.18 percent. The relationship between instructional
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spending and math proficiency was also significant, b= 3.99, t(103)=4.78, p<.05. For each 1,000
dollar increase in instructional spending per student the math proficiency rate increases by 3.99
percent. The relationship between math proficiency and the percent of students in the least
restrictive environment was not significant, b=0.08, t(103)= 0.70, p> .05. The relationship
between the number of school psychologists and math proficiency was also not significant, b= -
0.68, t(103)=-0.33, p>.05. These variables combined explain 29 percent of the variance in
reading proficiency, adjusted 2= .29, F(103)= 11.92, p<.05.

Adding in the moderating variables of percent minority and percent low SES, while still
controlling for each individual variable changed the significance of relationships. The
relationship between math proficiency and instructional spending remained significant, b= 2.99,
t(101)=4.21, p<.05. For a 1,000 dollar increase in instructional spending math proficiency
increased by 2.99 percent. The relationship between percent of low SES students and math
proficiency was also significant, b=-0.27, t(101)=-5.44, p<.05. For a one percent increase in
low SES student’s math proficiency decreases by 5.44 percent. These variables combined
explain 58 percent variance in math proficiency, adjusted r2= .58, F(101)=25.78, p<.05. All
other relationships between reading proficiency and the remaining independent or moderating

variables were not significant.
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Table 4.
Regression for Math Profficiency Rate
Model 1 Model 2 Model 2
b s.e. Beta t b s.e. Beta t b s.e. Beta t
Constant 33.66 1.12 29.95 **  33.67 0.86 39.03 **  31.04 1.01 30.88 **
Least Restrictive Env. 0.08 0.11 0.06 0.70 -0.14 0.09 -0.10 -1.45 -0.16 0.09 -0.12 -1.79
School Psychs -0.68 2.05 -0.03 -0.33 1.92 1.68 0.09 1.14 1.62 1.73 0.07 0%
Special Ed Teachers -1.18 0.32 -0.33  -3.65**  -046 026 -0.13 -1.75 -0.60 0.25 -0.16 -2.37 **
Instructional Spending 3.985 0.83 0.41 4.78 ** 2989 0.71 0.31 4.21 ** 1.77 0.72 0.18  2.46 **
Percent Minority Students -0.09 0.05 -0.17 -1.71 -0.06 0.06 -0.11 -1.03
Percent Low SES Students -0.27 0.05 -0.53 -5.44 **  -0.33 0.05 -0.64 -6.74 **
Interactions
Least Restrictive X Minority -0.01 0.00 -0.20 -1.27
Least Restrictive X LowSES 0.01 0.01 0.15 1.00
School Psychs X Minority 0.03 0.07 0.07 0.49
School Psychs X LowSES -0.07 0.06 -0.13 -1.15
Special Ed X Minority -0.03 0.01 -0.26 -1.88
Special Ed X LowSES 0.05 0.01 039 323 %**
Spending X Minority 0.04 0.03 0.10 1.34
Spending X LowSES -0.10 0.03 -0.27 -3.73 **
Adj. R2 0.29 0.58 0.66
F 11.92%* 25.78** 15.54%*
5y < 0,05

Lastly, the interactions of the moderating variable on the independent variables were
explored. Only two of these interactions were significant. First, the interaction between percent
low SES and number of special education teachers was significant, b=0.05, t(93)= 3.23, p<.05.
Figure four below shows the interaction of these two variables. The blue line represents the focal
relationship between the number of special education teachers and math proficiency in school
districts with small percentages of low SES students, one standard deviation below the mean or
12 percent low SES. The negative slope of this line indicates that in these districts, increased
numbers of special education teachers is correlated with decreased math proficiency. The orange
line represents the relationship between the number of special education teachers and math
proficiency within districts with average, within standard deviation of the mean or about 40
percent, low SES students. The slope of this line is slightly negative indicating that there is little

relationship between the two variables, but that increasing numbers of special education teachers
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in these districts is associated with decreasing math proficiency. Finally, the grey line represents
the relationship between the number of special education teachers and math proficiency in
districts with a high percentage of low SES students, more than one standard deviation above the
mean or 65 percent. The positive slope of this line indicates that in districts with more low SES
students, increased numbers of special education teachers are correlated with increased math

proficiency rates.

Moderation of Number of Special Ed Teachers and
Math Proficiency by % LowSES Students in the
District
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Teachers Teachers Teachers
—Few LowSES Average Low SES Many LowSES

Figure 4. Moderation of Number of Special Education Teachers and Math Proficiency by
% Low SES Students in the District

The second significant interaction was that of percent low SES and instructional
spending, b=-0.10, t(93)=-3.73, p<.05. Figure five below shows the interaction of these two
variables. The blue line represents the focal relationship between instructional spending and
math proficiency in school districts with small percentages of low SES students, one standard
deviation below the mean or 12 percent low SES. The positive slope of this line indicates that in
these districts increased instructional spending is correlated with increased math proficiency. The

orange line represents the relationship between instructional spending and math proficiency
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within districts with average, within one standard deviation of the mean or about 40 percent, low
SES students. The slope of this line is also positive indicating that increased instructional
spending in these districts 1s associated with increased math proficiency. The slope or strength of
this relationship was less impactful in the average districts compared to those with lower levels
of low SES students. Finally the grey line represents the relationship between instructional
spending and math proficiency in districts with a high percentage of low SES students, more than
one standard deviation above the mean or 65 percent. The negative slope of this line indicates
that in districts with more low SES students increased instructional spending is correlated with

decreased math proficiency.

Moderation of Number of Instructional Spending and Math
Proficiency by % LowSES Students in the District
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Figure 5. Moderation of Instructional Spending and Math Proficiency by % Low SES
Students in the District
Discussion
The present study aimed to add to research on student achievement. Specifically, it
sought to fill the gap in the research regarding the achievement of students with disabilities. The

current findings that an increase in the percentage of students with disabilities that spend 80
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percent or more of their instructional time in the general classroom is correlated with high rates
of proficiency on math and reading assessments, provides further support to, and is in line with,
past findings on the importance of students being in the least restrictive environment (Cosier et
al, 2013; McMahon et al., 2011). This outcome was expected and well in line with hypothesis
one that predicted this relationship. However, this relationship was only significant in the
bivariate analysis. In the multivariate analysis, there was no significant relationship between time
in the least restrictive environment and achievement on math or reading achievement tests. This
change in significance occurred when controlling for number of special education teachers,
number of school psychologists, and instructional spending.

The relationships between the number of special education teachers per 1,000 students
and assessment proficiency rates were significant in the bivariate analysis, as well as model one
of the multivariate analysis. The current findings on the number of special education teachers per
1,000 students were counter to what was predicted in hypothesis three. An increase in the
number of special education teachers was found to be associated with lower achievement on
math and reading assessments for students with disabilities. While these findings were contrary
to the hypothesis in the present study, the findings did not necessarily go against past research.
Past findings on this relationship have been divided with some studies supporting the benefits of
special education certified teachers (Feng & Sass, 2013) and other studies stating that they may
be harmful to, or have no effect, on student achievement (Gilmour, 2019). A possible
explanation for the negative relationship between special education teachers and achievement of
students with disabilities is that there might be a relationship between the number of special
education teachers and the amount of time students with disabilities spend in the general

education classroom.
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The relationships between instructional spending and math and reading proficiency rates
were also significant in both the bivariate and multivariate results. These findings were as
expected with an increase in spending being associated with increased math and reading
proficiency rates among students with disabilities. This relationship was predicted in hypothesis
four. These findings are also in line and further support past research on the relationship between
instructional spending and achievement with students with and without disabilities (Ballard &
Maiden, 2019; Rauscher, 2018).

The fourth characteristic studied was the number of school psychologists per 1,000
students. While the relationship between school psychologists and student achievement has not
been studied directly, the basis for hypothesis two came from Aron and Loprest (2012).
However, the relationship that these authors discussed between school psychologists and the
achievement of students with disabilities was not supported by the bivariate or multivariate
results of the present study. No significant relationship between the number of school
psychologists and the achievement of students with disabilities was found.

Of particular interest in the present study was the interaction and potential moderating
relationship of percent low SES and minority students on the four independent variables. When
isolating all the other variables, percent low SES students had a significant relationship with
math and reading proficiency. Both of these relationships were negative, indicating that
increased percentages of low SES students is associated with decreased achievement. These
findings are consistent with past research on the relationship between SES and achievement
(Logan et al., 2012; Lumpkin, 2016; Owens, 2018; Perry & McConney, 2010). However, there
was no significant relationship between percent minority and either form of achievement. This

conflicts with much of the past research on achievement (Logan et al., 2012; Lumpkin, 2016;
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Owens, 2018). It is likely that this is because the present study isolated the variable of percent
minority from percent low SES. It is well researched and accepted that these variables are
strongly correlated (Reeves et. al., 2016). These findings suggest that variance in achievement by
race may be due to underlying differences in SES. Looking at the moderating effects of these
variables, there were only two significant interactions for each measure of achievement. In all
four cases low SES was the moderating variable, indicating that percent minority had no effect.
The interaction between percent low SES and number of special education teachers was
significant for both math and reading proficiency rates. The trend of this interaction was almost
identical for both dependent variables. Among districts with low or average levels of low SES
students, increased numbers of special education teachers were associated with decreased
achievement. However, in districts with above average percentages of low SES students,
increased numbers of special education teachers were associated with increased achievement.
The other significant interaction was between percent low SES students and instructional
spending. This interaction was significant for both math and reading proficiencies. The trends for
this interaction were similar for math proficiency and reading proficiency. Among districts with
low or average levels of low SES students, increased instructional spending was associated with
increased achievement. However, in districts with above average percentages of low SES
students, increased instructional spending was associated with decreased math achievement.
There was no relationship between spending and reading achievement in districts with high
percentages of low SES. These interactions highlight the importance of considering multiple
variables when implementing change and policy. Policy makers must consider the SES make up

of districts when proposing new policy, funding and structure for schools.
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Implications for Policy

The present findings should be used to create policy that uses resources in the most
effective way to increase the achievement of students with disabilities. The most important
takeaway from the multivariate analysis and analysis of the moderating variables is that different
interventions are needed based on the socioeconomic makeup of a district. Looking first at low
SES districts, there should be a push for increased numbers of special education teachers within
these districts. Increased proportions of special education teachers per 1000 students were found
to have a positive effect of math and reading proficiency rates of students with disabilities in low
SES districts. One other implication from the current study for low SES districts is that simply
pouring more funding into instructional spending may not lead to an increase in achievement.
Among low SES districts increased instructional spending was correlated with no change in
achievement for reading proficiency and a decrease in math proficiency for students with
disabilities. Combined, the findings on the effects of instructional spending and special education
teachers in low SES districts supports that funding in these districts should be used to higher
more special education teachers instead of toward increasing the instructional spending. Among
average and high SES districts an increased number of special education teachers was correlated
with decreased math and reading proficiency rates among students with disabilities. This
relationship was stronger among the high SES districts, among average SES districts the strength
of weak and almost nonexistent. Increased instructional spending within high and average SES
districts was correlated with increased achievement on math and reading assessment for students
with disabilities. These finding on instructional spending and special education teachers once
again can be used to inform policy within high and average SES districts. These districts,

especially high SES ones, should cut back on the number of special education teachers. The
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funding that is allocated for special educator salaries should be moved toward increasing the
instructional spending per student in order to maximize the achievement of students.
Limitations

There are multiple limitations to the present study. The largest limitation or possible
source of error within the present study is the discrepancies in sources of data. The data used for
the independent variables including number of special education teachers, number of school
psychologists, and instructional spending all came from the ODE School Report Cards. These
files use data from all the students within the school district. The rest of the data used in the
present study came from the ODE Special Education Profiles. Unlike the school report cards,
these files only include data from students with disabilities within each district. This would mean
that the populations that the data was drawn from are not identical. Another limitation to this
study was the sample and sample size. Only 108 districts were analyzed providing for a
relatively small sample. Also, because this study focused on districts within Northeast Ohio, the
districts were somewhat limited in representative value. While the ranges for the percentages of
low SES and minority students were large, ranging from about 3 percent to 100 percent, the
mean value for both variables were well below 50 percent, indicating that the data represented
more districts with fewer minorities and low income students. A final limitation of the present
study is that due to children being a protected population, it was not possible or reasonable to
find or get access to information on any level smaller than whole districts.
Future Research

Future and larger studies should look to identify trends in student achievement between
specific disability categories. Another potential path for future research involves exploring the

relationship between school psychologists and the achievement or wellbeing of students with
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disabilities. The relationship laid out by Aron and Loprest (2012) lays conceptual ground for
such a relationship to exist as school psychologists are often tasked with diagnosing students
with disabilities which therefore allow the students access to the additional necessary resources.
Possibly starting at a lower unit of analysis such as individual students to see if there is any
evidence of this relationship at that level would be beneficial. A further potential path for future
research is to conduct deeper analysis of race and SES effects on achievement to determine if
race, when isolated from SES, has any effect on achievement. As well as determining if the
effectiveness of other interventions or policies vary based on the makeup of the district. Finally,
a larger study that may be able to get access to such data, should explore how private and charter
schools compare to public schools on their ability to foster the success of students with
disabilities.
Conclusion

The findings of the present study add to the pool of research on student achievement,
with specific focus on students with disabilities. This research should be used in addition to the
past and present research to inform policy and decision making to help students reach their
greatest potential. Special attention should be paid to the SES make up of districts when
implementing change as the effectiveness of interventions and policies vary by district because

of this characteristic.
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Appendix
1.

Ohio AASCD Decision Maklng Flow Chart

The student is eligible to participate in the Alternate Assessment for Students with
Significant Cognitive Disabilities (AASCD) if all responses below are YES.

Ni - .
[ Does the student have an identified disability? ]—o) Student must participate in
the general state assessment.

4 ves

(Does the student have a significant cognitive disability?
Student must participate in

A review of student records indicates a disability or multiple NO the Ohio general assessment.
disabilities that significantly impact intellectual functioning and Student may be eligible to
acaptive bebavior. Adaptive behavior is defined as for

to live independently and to function safely in daily life. use accommodations.

| YES

f Is the student learning content linked to (derived from)
Ohio’s New Learning Standards. i.e. the Ohio Learning
Standards - Extended (OLS-E)? NO

Goals and instruction documented for this student are linkec to the
enrolled grade level Learning Standards and address knowledge and
\ skills that are appropriate and challenging for this student.

) ves

[Does the student require extensive direct, individualized

instruction and substantial supports to achieve

measureable gains in the grade- and age-appropriate

curriculum? NO

The student:

(a) requires extensive, repeated, individuaiized instruction and suppart
that is not of a temparary or transient nature and

(b) uses substantially adapted materials ang individualizec methods of
accessing information in alternative ways to aoquire, maintain,
generalize, demonstrate and transfer skil's across multiple settings,

 YES

Student is eligible to participate in the Ohio AASCD.

In addition, evidence for the decision for participating in the AASCD is Not Based on:

1. A disability category or label 8. English Learner (EL) status

2. Poor attencance or extended absences 9. Low reading level/achievement leve

3. Native language/socialfcultural or economic difference 10. Anticipatec disruptive behavior

4, Expected poor performance on the general education 11. Impact of stucent scores on accountabllity system
assessment 12. Administrator decision

5. Academic and other services student receives 13. Anticipatec emotional duress

6. Educational environment or instructional setting 14, Neec for accommodations (e.9,, assistive

7. Percent of time receiving special education technology/AAC) to participate in assessment process
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