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The Role of Expenditures in Predicting Adequate 
Yearly Progress for Ohio K-12 Students with  
Special Needs
Korrin M. Ziswiler, Barbara De Luca, and Luke J. Stedrak

Perhaps no challenge in American schooling is as 
perplexing and under-examined as special education, 
particularly its costs, its benefits, and the relationship 
between them.1  (Chester E. Finn, Jr., and Michael J. 
Petrilli)

Although there exists a large body of research concerning 
the relationship between expenditure and student achieve-
ment,2  a lack of research exists analyzing this relationship 
as it pertains specifically to students with disabilities. At the 
same time, students receiving special education services 
represented 13.1% of K-12 students in the United States in 
2008-2009,3  and hence a significant portion of school district 
student populations and budgets. In Ohio, the percentage of 
special education students was even higher, at 14.6% of K-12 
enrollment. Further, between 2001 and 2009, the percent-
age of Ohio’s student population identified in need of special 
education services grew by 11.6%, nearly triple that of the 
national average of 3%.

Because federal law mandates that all students with  
disabilities receive an education in the least restrictive envi-
ronment,4  but provides only a small portion of the necessary 
funding, states and local school districts are left to fund the 
bulk of the costs associated with special education while 
at the same time meeting federal requirements for student 
achievement, referred to as “adequate yearly progress” (AYP), 
under the No Child Left Behind Act of 2001. Given the in-
creasing fiscal and academic pressures districts face to allocate 
resources efficiently, the purpose of this exploratory study was 
to predict which categories of district level special education 
expenditures best predicted Ohio special education students’ 
meeting AYP criteria in reading and mathematics for the 2008-
2009 school year.    

Research Methods
The data source for this study was Special Education 

Weighted Funds Fiscal Account-ability Report, Fiscal Year 2009.5  
In Ohio, special education expenditures are divided into six 
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categories: speech allowance, special education transporta-
tion, catastrophic costs, support services for special education, 
instruction for special education, and required-versus-spent 
expenditure variance.6  Catastrophic cost represents state aid 
that was created by the state to supplement district expendi-
tures for students with extreme needs, defined as exceeding 
$25,000 per year. Support services consist of activities such 
as occupational therapy, physical therapy, and other indirect 
activities that contribute to a student’s educational progress. 
Because speech services are technically a support function for 
students with disabilities, this expenditure was combined with 
the support services category in this study to create a total 
support expenditure variable. Each category of expenditure 
was divided by the number of special education students in 
each district to determine a per-pupil expenditure.  

Five independent variables were included in the study:  
Per-pupil expenditures on special education transportation, 
catastrophic costs, support services for special education, and 
special education instruction; and percentage of students in 
poverty. Students in poverty were defined as those whose 
families receive Ohio Works First assistance.7, 8 Poverty repre-
sents a factor that complicates the analysis of relationships 
between expenditures and student achievement. A number of 
researchers have argued that gaps in educational attainment 
exist due to family income level.9  Reardon asserted that  
“...family income is now nearly as strong as parental education 
in predicting children’s achievement.”10   

 This study included 594 of Ohio’s 611 school districts, and 
the school district was the unit of analysis. Due to missing 
data, 17 school districts were eliminated from the analysis.  
Descriptive statistics were calculated to create a profile of 
special education expenditures and the percent of students in 
poverty in Ohio for the 2008-2009 school year. Binary logistic 
regression analysis was conducted to determine the relation-
ship of categories of special education expenditures and per-
centage of students in poverty to the academic performance 
of special education students where academic performance of 
special education students was defined as achieving adequate 
yearly progress (AYP) in mathematics and reading as mea-
sured by the Ohio achievement assessment.11  

The use of binary logistic regression was appropriate be-
cause preliminary analysis indicated that the data were not 
normally distributed, and the dependent variable, AYP, was 

dichotomous; that is, if AYP was met, the dependent variable 
was coded 1, and if AYP was not met, the dependent variable 
was coded zero. According to Menard, a stepwise method is 
the most appropriate method when using a logistic regres-
sion analysis for exploratory studies where theory is not well 
established.12 As a result, this study employed the forward like-
lihood ratio (Forward LR) stepwise loading method to load the 
independent expenditure variables into the predictor model.13   
In preparation for the regression  analysis, data were ana-
lyzed for collinearity and outlier cases. A correlation analysis 
revealed that no strong relationship existed between inde-
pendent variables. (See Table 1.) Even though statistical out-
liers existed in the data set, they were included in the analysis 
because eliminating them would have excluded districts with 
high levels of poverty and special education expenditures. 

Results 
Descriptive statistics provide a profile of  per-pupil special 

education expenditures and the percentage of students 
in poverty by district for the school year 2008-2009. (See 
Table 2.) On average, school districts spent $3,019 per pupil 
on instruction followed by $2,513 on instructional support.  
Catastrophic costs averaged $87 per pupil while transporta-
tion was $28. Support services and instruction expenditures 
per pupil showed the widest range of the four categories of 
special education expenditures. Instruction expenditures 
ranged from $328 to $16,306 per pupil while support services 
expenditures ranged from $355 to $11,839 per pupil. Overall, 
92% of districts spent less than $4,000 per student on special 
education instruction. The percent of students in poverty in 
Ohio school districts ranged from zero to 22.87%, with a mean 
poverty rate of 3.17%. Nearly 95% of districts had poverty 
levels below 9.9% while nine districts have poverty levels 
between 15% and 25%.  

In terms of academic performance, special education 
students in Ohio performed better on the Ohio accountability 
achievement test in reading than they did in mathematics.  
In 2009, over half (58.8%) of school districts met reading AYP 
targets for special education students. In contrast, only a little 
more than one-third (36.7%) met AYP targets for mathematics.  

Stepwise regression results indicated that only the model 
including per-pupil catastrophic and the percentage of 
students in poverty as independent variables was statistically 

Aid Per Pupil Transportation Catastrophic Speech Instruction Poverty

Transportation 1.000 .265* .538* .349* .261*

Catastrophic .265* 1.000 .528* .029 -.066

Speech .538* .528* 1.000 .233* .055

Instruction .349* .029 .233* 1.000 .378*

Poverty .261* -.066 .055 .378* 1.000

Table 1  |  	 Pearson Correlation Matrix of Independent Variables

N=594
* Correlation coefficient is significant at the 0.01 level (2-tailed).
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Table 2  |  	 Descriptive Statistics for Categories of Per-Pupil Special Education Expenditures and Student Poverty by School District

Independent Variables Mean Median Standard Deviation Minimum Maximum Range

Transportation ($) 27.79 22.57 27.20 0.00 270.01 270.01

Catastrophic Costs ($) 87.08 27.79 181.87 0.00 2,035.21 2,035.21

Support Services ($) 2,513.32 2,312.82 980.95 355.16 11,839.82 11,484.66

Instruction ($) 3,019.14 2,889.17 1,161.93 327.67 16,306.18 15,978.51

Student Poverty ($) 3.17 2.03 3.28 0.00 22.87 22.87

n=594

Model Observed Predicted

Reading AYP Percentage

Not Met Met Correct

Constant Reading AYP Not Met 349 0 100.00

Met 245 0

Overall Percentage 58.8

Step 2 Reading AYP Not Met 278 71 79.7

Met 114 131 53.5

Overall Percentage 68.9

Overall 
Percentage

68.9

Table 3  |  	 Classification Table for Adequate Yearly Progress in Reading

Note:  Met=1.00  Not Met=0.00

Table 4  |  	 Regression Coefficients for Adequate Yearly Progress in Reading

R2 B Wald df p Odds Ratio

Cox & Snell .118

Nagelkerke .159

Student Poverty -.231 26.14 1 .000 .793

Catastrophic Expenditure .001 4.389 1 .036 1.001

Constant .330 5.21 1 .022
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significant in predicting the probability of special education 
students’ meeting AYP criteria for reading (-2 log likelihood = 
730.36, χ2(2) = 74.80, p<0.001). Of the regression steps, this 
model correctly categorized the highest percent of read-
ing AYP cases, 68.9%, while the constant model accurately 
classified 58.8%. (See Table 3.) Goodness of fit measures, the 
Omnibus test and Hosmer-Lemeshow, indicated that the 
performance of this model was not a significant improve-
ment over the constant model (p < .00). Only 11.8% to 15.9% 
of the variability in reading AYP was explained by the district 
percent of students in poverty and catastrophic expenditures 
per pupil. (See Table 4.) Table 4 also displays the regression 
coefficients. Odds ratios suggested that when a district expe-
rienced a one percentage point increase in the percentage 
of students in poverty, the probability of special education 
students’ meeting AYP criteria for reading decreased by 23.1%. 
For every one dollar increase in catastrophic expenditures per 
pupil, a district was only 0.1 times more likely to meet reading 
AYP category.

In the case of mathematics AYP, the regression results indi-
cated that only the percentage of students in poverty in a dis-
trict was statistically significant in predicting the probability 

Model Observed Predicted

Reading AYP Percentage

Not Met Met Correct

Constant Math AYP Not Met 0 218

Met 0 376 100.0

Overall Percentage 63.3

Step 2 Math AYP Not Met 75 143 34.4

Met 38 338 89.9

Overall Percentage 69.5

Overall 
Percentage

69.5

Table 5  |  	 Classification Table for Adequate Yearly Progress in Mathematics

Note:  Met=1.00  Not Met=0.00

Table 6  |  	 Regression Coefficients for Adequate Yearly Progress in Mathematics

R2 B Wald df p Odds Ratio

Cox & Snell .138

Nagelkerke .188

Student Poverty -.285 30.27 1 .000 .752

Constant 1.45 104.20 1 .000

of special education students’ meeting AYP criteria for math-
ematics (-2 log likelihood = 693.00, χ2(1) = 26.50, p<0.001).  
Of the regression steps, this model correctly categorized the 
highest percent of mathematics AYP cases, 69.5%, while the 
constant model accurately classified 63.3%. (See Table 5.)  
As with reading AYP, goodness of fit tests signaled that the  
fit of this model was also questionable as both the Omnibus 
test (p<.00) and Hosmer Lemeshow (p<.01) were statistically 
significant. Furthermore, the model accounted for only 13.8% 
to 18.8% of the variation in mathematics AYP. (See Table 6.) 
Table 6 also displays the regression coefficients for this model. 
Similar to the results of the reading AYP regression model, 
odds ratios indicated that if the district percent of students in 
poverty increased by 1%, the probability of special education 
students’ meeting AYP criteria for mathematics decreased by 
28.5%. 

Summary and Conclusion
The purpose of this exploratory study was to predict which 

categories of district level special education expenditures 
best predicted Ohio special education students’ meeting the 
criteria for adequate yearly progress (AYP) in reading and 
mathematics for the 2008-2009 school year. As such, this study 
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represented an effort to begin to address a gap in the research 
literature regarding the relationship between special educa-
tion expenditure and student achievement, a type of analysis 
more generally referred to as production function research. 
Four categories of special education expenditures were 
included--transportation, catastrophic costs, support services, 
instruction—as independent variables as well as the percent-
age of students in poverty. Binary logistic regression was cho-
sen for the statistical analysis given the dichotomous nature of 
the dependent variables—whether or not special education 
students met or did not meet adequate yearly progress (AYP) 
goals; and a stepwise approach was selected given the explor-
atory and predictive nature of the study.

Aside from the very small positive contribution that cata-
strophic expenditures made to prediction of special education 
students meeting AYP in reading, no other category of special 
education expenditure was statistically significantly. However, 
in both equations, student poverty was statistically significant 
and negative, further supporting the relationship between 
poverty and student performance found in the research 
literature. More importantly, goodness of fit test results were 
not encouraging, and regression results indicated the model 
had low predictive power. These results generally indicate 
misspecification of the model, i.e., missing variables and/or 
inclusion of nonrelevant variables, which is not uncommon in 
the atheoretical approach that characterizes much production 
function research.

 Within the scope of this study, an important limitation 
should be acknowledged; that is, the use of alternate assess-
ments may have had an effect on districts’ AYP outcomes. In 
Ohio, each school district has the option of using alternate 
assess-ments and of excluding these scores for accountabil-
ity measures for one percent of the district’s average daily 
membership (ADM). Because of this, it is possible that not 
every student with a disability was included in a district’s AYP 
measures.  

Future research in this area is necessary to better under-
stand the relationship between special education expendi-
tures and student achievement. These studies might take 
a more nuanced approach by analyzing incremental gains 
made by districts that failed to meet percent proficient targets 
in order to determine if a relationship exists between expen-
ditures and incremental increases in student achievement. For 
example, it is possible for a school district to realize academic 
improvements in disability subpopulations which are masked 
by reporting only the overall percentage of special educa-
tion students meeting proficiency goals. In addition, future 
research that is longitudinal in nature will capture these sorts 
of gains over time, and by doing so, contribute to a more 
complete picture of special education student expenditure 
and achievement. Finally, the use of a conceptual or theoreti-
cal framework to select independent variables will minimize 
specification errors.  
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