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Abstract  The purpose of this article is to examine the relationships between charter competition, teacher quality, 
and school resources on reading achievement. According to the market-based theory, the threat that charter 
competition poses should encourage traditional public schools to adopt policies and practices that lead to increased 
student achievement. A linear mixed-effects model was used to analyze district and building-level date to determine 
which variable(s) presents as the best predictor of reading achievement in Ohio. The sample consisted of 293 schools 
from four districts between 2005 and 2017. The findings suggest that as the charter school to public school ratio 
increases in a district, the reading achievement of students attending traditional public schools decreases; when the 
average reading proficiency for charter schools increases in a district, traditional public students demonstrate higher 
reading proficiency; the focus on teachers with a highly qualified certification does not lead to increased reading 
performance scores; and that after accounting for other predictors, the amount of per-pupil funding allocated for 
curriculum and instruction are significantly related to reading achievement at the elementary level but not at middle 
school level. 
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1. Introduction 

Advocates of school reform have encouraged school 
choice and competition between schools since the early to 
mid-1900s [1]. The idea of school vouchers came about 
during the 1970s [2]. In 1983, an assessment of the K-12 
education system in America titled A Nation at Risk 
indicated that “The educational foundations of our society 
are presently being eroded by a rising tide of mediocrity 
that threatens our very future as a Nation and as a people” 
[3]. Students' poor performance reported by [3] may have 
been the primary impetus prompting Minnesota to become 
the first state to authorize charter schools in 1991 [4,5,6]. 
While the first charter school did not open until 1992, 
there are now more than 7,000 charter schools serving 
approximately 3.2 million students [7,8] 

Alfred Marshall’s market-based competition theory is 
often considered the primary justification for providing 
families a charter school option [9]. Marshall's philosophy 
suggests that organizations producing similar products 
“impacts the efficient allocation of scarce resources and 
therefore impacts the optimality of the market system as a 
whole” [[9], p.1]. For example, in the educational market, 

charter schools impact society as a whole and America’s 
educational system, financially and demographically. 
Since charter schools in many states receive the same  
per-pupil funding as allocated for Traditional Public 
Schools (TPS), students departing the traditional  
setting for charter schools impacts local school funding, 
affecting staffing and student resources [4]). Furthermore, 
whether intended or not, charter schools often lead to a  
re-segregation of schools [10,11]. Reference [10]  
found that in 75 percent of states, “black students are 
overrepresented in charter schools” (p. 362). Consequently, 
the picture of diversity typically associated with public 
schools has changed significantly [10]. 

When applying this theoretical perspective to the 
educational environment as in this study, one would 
expect the independent variable, school type (charter or 
traditional public school) to influence or explain the 
dependent variable (students’ reading achievement). 
Based on the tenets of the theory, the loss of students to 
competing charter schools should cause TPS to operate 
more efficiently and increase the level of services they 
provide to encourage students to remain in a traditional 
setting. In essence, TPS will adopt policies designed to 
increase student achievement, which will allow them to be 
competitive in the educational market. Since these policies 
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may be based on “how and why” student achievement will 
improve, [12] stressed, “scrutinizing policy theory is 
especially valuable” (p. 523). Although it has been more 
than 23 years since City Academy High School became 
the first charter school to open, there is limited research-
based evidence to confirm whether a theory that has 
proven effective in the economic market is successful in 
the educational market [13]. 

The purpose of this study was to examine whether the 
relationships between the independent variables (charter 
competition, teacher quality, and school resources) and  
the dependent variable of interest (student reading 
achievement on statewide assessments in TPS) allows 
educational stakeholders to predict students’ academic 
performance on standardized assessments reliably. While 
all Ohio’s TPS are required to participate in the Ohio 
Achievement Assessment (OAA) each school year, only 
elementary and middle schools from 4 of Ohio’s 8 
challenged public school districts were examined. 
According to [14] new charter schools can only be 
established in challenged districts. 

2. Literature Review 

Because of the desire to offer educational choices, The 
State of Ohio has a charter school program, known as 
EdChoice, that is linked directly to school accountability 
and a school voucher program that allow students from 
underperforming public schools to attend private or 
religious schools [15,16,17]. While eligibility requirements 
have changed since the EdChoice program was initially 
approved in 2005, eligible students' primary prerequisite 
of attending underperforming schools remains [16,17]. 
Like in many other states, Ohio’s policy-makers 
hypothesized that the competition from alternative school 
choices would influence TPS to make improvements that 
will translate to increased student achievement [5,15,18] 
Based on this hypothesis, there is an assumption that 
charter schools are as effective as TPS. Linick [18] 
emphasized how the focus of most studies on the 
competitive impact of charter schools tended to compare 
the academic achievement of students attending charter 
schools to students in TPS. However, concerns have long 
existed among some researchers regarding the validity of 
results comparing academic achievement because many 
researchers fail to control for extraneous factors that may 
also contribute to student achievement [15]. 

Similarly, research on school choice's systematic effect 
often examines variables that are endogenous and poor 
indicators of a competitive environment [19]. Studies 
examining the competitive impact of school choice on the 
academic achievement of TPS is limited, and the available 
research has found mixed results [6,8,15,20]. Carpenter 
and Medina [21] suggest that one of the reasons for the 
limited research in this area is that most scholars conduct 
studies related to the benefits of school choice, the impact 
on segregation or stratification, academic achievement 
within charter schools, and academic achievement of 
charter students compared to students attending TPS. 
Given these methodological issues and limited current 
research, this study's primary purpose is to examine 

whether competition from charter schools is a valid 
predictor of students’ reading achievement in TPS. 

2.1. Charter Schools 
When examining academic achievement levels of 

students attending charter schools to those attending TPS, 
researchers also are investigating the effectiveness of 
charter schools or charter school systems. Considering the 
impact that these unregulated public entities known as 
charter schools have on resources typically allocated for 
TPS, it is natural for researchers and educators, parents, 
and politicians to desire information validating or 
invalidating their effectiveness. Given the ongoing 
scrutiny of charter schools, since 1993, the Center for 
Education Reform (CER) has worked to achieve its 
mission of increasing educational opportunities for all 
Americans [22]. CER publishes a document each year that 
uses a letter grade and classification to rank states by the 
strength of charter school's legislation [23]. States in 
which statutes promote charter schools' development are 
considered more favorably than states in which laws 
provide charter schools with less autonomy to operate as 
they choose [23]. 

In 2012, to aid parents in making an informed decision 
with school choice options and to provide resources parents 
can use to advocate for increased reform options, CER began 
providing parents with what is known as the “Parent 
Power Index” [24,25]. Each state receives an index score 
based on the level of access parents have to school choice 
regardless of the families’ social-economic status or their 
children’s academic abilities [24]. More than a decade 
later, the CER stresses the importance of strong state 
legislation [26]. The CER indicates that “The states and 
cities with the most innovative, high performing charters 
are those that protect the main principles of charter 
schooling – autonomy in exchange for accountability – with 
strong laws and sound implementation of those laws” 
[[26], p. 6]. According to CER [24], Florida, Indiana, and 
Arizona, with Power Indexes of 86%, 84%, and 83% 
respectively, were the top three states providing parents 
with the ability to “drive changes in how students are 
educated and how schools operate” [[24], p. 1]. 

2.2. School Resources 
As with any business, the level of success achieved is 

often influenced by one’s ability to obtain and allocate 
resources to support that business. Given the market-based 
theory of competition, some may question whether 
schools are businesses. According to the educational and 
business consultants at edTactics, since schools desire to 
offer quality products, regularly communicate with 
stakeholders, and consider the community's desires and 
needs, schools are like businesses [27]. While there may 
be significant differences in how businesses and schools 
operate, as a “business-like entity,” schools that are not 
financially stable are unlikely to be able to provide the 
best possible products. When discussing their fairness of 
school funding report, Baker, Farrie, and Sciarra [28] 
indicates that school funding is significant because it 
impacts the “availability and level of resources” (p. 1).  
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Although this is the case, many states continue to 
inadequately fund schools, especially those that serve 
economically disadvantaged students, students with 
disabilities, and students with limited English proficiency 
[28].  

Although the Elementary and Secondary Education Act 
(ESEA) provides federal funding to states, the U.S. 
Constitution mandates that the funding of public K-12 
education is the responsibility of each state [29]. Baker et 
al. [28] was a national study that assessed the fairness of 
state funding based on schools’ abilities to provide equal 
educational access to all students. While the report rated 
states on several components each year from 2011 to 2015, 
this study's primary measure of interest was the 2015 
fairness funding level. In 2015, the states with the top 
three per-pupil expenditures, ranked in order from 1st to 
3rd, were New York, Alaska, and Vermont with per-pupil 
funding of $18,719, $18,568, and $18,188 respectively 
[28]. In some cases, student funding in these states was an 
average of $10,000 more than funding in other states. 
Ohio, the state of interest for the current study, was the 
15th ranked state with a funding level of $11,547 [28]. 
Regarding within-state differences, an examination of  
per-pupil funding ratios between high poverty and low 
poverty schools was as much as $16,000 [30]. Even more 
disconcerting, the federal funding allocated to states via 
ESEA is not adequate to close the funding gaps between 
districts or states [30]. As mentioned above, the reports 
provide insight into the financial stability or instability of 
educational systems nationally. 

2.3. Teacher Qualifications 
Stakeholders often view high academic achievement 

and increased student achievement as the primary 
indicator(s) of an individual school or district's quality. 
Researchers Hirsch, Koppich, and Knap [31] emphasize 
how teaching quality, at that time, had become the “third 
wave” of educational reform (p. 2). Early reform efforts 
tended to focus on the development of rigorous 
curriculums, providing more structure for teachers and the 
restructuring of schools [30]. This “third wave” of reform 
focused on “improving the quality of teaching” by 
providing “more relevant professional development” to 
increase teacher preparedness and, ultimately, the 
development of higher quality teachers [[31], p. 2]. While 
individual states were developing policies and procedures 
that only impacted their students, the federal government 
continued implementing legislation such as No Child Left 
Behind [32] that mandated requirements for all students. 
The authors of NCLB [32] may have been guided by 
researchers such as Darling-Hammond [33], Kaplan & 
Owings [34], and Wenglinsky's [35] findings suggesting 
positive correlations between teacher qualifications and 
student achievement. As such, NCLB [32] included a 
mandate requiring states to outline “the specific steps the 
State educational agency (SEA) will take to ensure that 
both school-wide programs and targeted assistance 
schools provide instruction by highly qualified 
instructional staff” (p. 29). 

In 2015, President Barack Obama signed the Every 
Student Succeeds Act (ESSA), which prompted 
amendments to the Elementary and Secondary Education 

Act of 1965 [36]. The changes discontinued seven NCLB 
provisions, one of which was the requirement to hire 
highly qualified teachers [37]. While a designation of 
highly qualified is no longer required, ESSA Title II, Part 
A indicates a goal of providing minority students and 
students from low-income families equitable access to 
“effective teachers, principals, and other school leaders” 
[[38], p. 20].  

Even with the vast body of research conducted over 
time, there continues to be a disagreement among 
practitioners and researchers on the attributes of teacher 
quality [39]. In a study conducted for the National Center 
of Analysis of Longitudinal Data in Education Research 
(CALDER), Harris & Saas [39] qualified teacher training 
as “formal pre-service university education, in-service 
professional development, and informal training through 
on-the-job experience” (p. 2). The literature review 
associated with this study indicated mixed findings 
regarding the effect of formal education on teacher quality 
[39]. According to Harris & Saas [39], the inconsistencies 
noted among research can be attributed to methodological 
issues with (a) quantifying teacher productivity; (b) the 
lack of random assignment of students and (c) the 
difficulty with linking teacher training to student 
outcomes. Using panel data from a Florida statewide 
administrator’s database, Harris & Saas [39] indicated that 
they were able to overcome these challenges because the 
database provided a means to tie student performance to 
teachers and tie teachers to professional development. The 
examination of students’ third through tenth grade reading 
and math achievement for the 1999-2005 school years 
concluded that (a) no relationship exists between advance 
degrees and student achievement; (b) there is a significant 
positive relationship between number of first and second 
year teachers and student achievement for elementary and 
middle school students; (c) there is no significant 
relationship between number of first and second year 
teachers and student achievement of high school students; 
and (d) except for math at the middle school level, there 
was a negative or insignificant relationship between 
advanced degrees and student achievement [39].  

Nationally and internationally, countries continue their 
quest to implement policies that will lead to higher-quality 
teachers' employment and development. A teacher 
consists of many characteristics and traits. Consequently, 
the literature reveals the difficulty in identifying which 
attributes constitute a highly qualified teacher. The results 
from many research projects using various statistical 
procedures have led to mixed conclusions on which 
qualities of a teacher are the best predictors of increased 
student achievement. Regardless of the current literature, 
it is unlikely that critical stakeholders in education, such 
as politicians, parents, and reform advocates, will reduce 
efforts to ensure that children are only entrusted in the 
hands of the best and brightest teachers. 

3. Methodology 

3.1. Design 
This quantitative study employs a longitudinal design, 

incorporating observations of the same schools over time 
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and allowing for the detection of relationships at the 
school and county levels. This study considered 
longitudinal (every third school year from 2005 to 2017), 
aggregated school and district-level data to examine the 
research questions. Data of this type allowed the 
researchers to consider other possible explanatory 
variables that may influence the dependent variable. The 
dependent variable is students’ reading achievement 
scores, specifically, the percentage of a school’s students 
who score proficient or higher on the 3rd and 6th grade 
OAA. This percentage is referred to as “Reading 
Proficiency.” “The Ohio Achievement Assessments  
(OAA) are designed to meet both state and federal law and 
to measure student achievement of Ohio’s academic  
content standards” [43]. There are four primary 
independent/predictor variables: Ratio of Charter Schools 
to Public Schools (CStoPSRatio), Average Reading 
Proficiency for Charter Schools (AvgCSProf), Teacher 
Quality Index (TQI), and the School Resource Index (SRI). 
CStoPSRatio3rd is the ratio of charter schools to public 
schools with reading proficiencies reported for 3rd grade, 
times 100 (to be presented as a percent—e.g., if the ratio 
in the data is 50, that means the number of charter schools 
= 50% of the number of public schools). CStoPSRatio6th 
is the ratio of charter schools to public schools with 
reading proficiencies reported for 6th grade, times 100 (to 
be presented as a percent—e.g., if the ratio in the data is 
50, that means the number of charter schools = 50% of the 
number of public schools). Avg3rdCSProf is the average 
3rd grade reading proficiency for the charter schools in the 
district. Avg6thCSProf is the average 6th grade reading 
proficiency for the charter schools in the district. TQI 
refers to the percent of core subjects taught by teachers 
with a highly qualified certification. SRI is the percent of 
per pupil funding allocated to classroom instruction. 
Further, there are 10 covariates included in the analysis 
that potentially have additional influences on reading 
achievement. Those are 

Average Daily Enrollment (ADE), Attendance Rate 
(ATT), Percent of Economically Disadvantage Students 
(ED), Percent of Students with Limited English 
Proficiency (LEP), Percent of Students with Disabilities 
(DISAB), Percent of Core Courses Taught By properly 
certified teachers (PCT), Percent of Teachers with At 
Least A Masters Degree (MLT), and Total Spending 
Per Pupil (TSPP). 

3.2. Research Questions 
The questions guiding this study are 
(1) Is there a relationship between CStoPSRatio, 

AvgCSProf, TQI, and/or SRI and third grade OAA 
reading achievement?  

(2) Is there a relationship between CStoPSRatio, 
AvgCSProf, TQI, and/or SRI and sixth grade OAA 
reading achievement? 

3.3. Setting 
The Ohio public school system is the sixth-largest 

public school system in the nation [40]. Ohio’s public 
school districts serve more than 1.8 million students and 
have more than 245,000 full time employees [40]. During 

the final school year, 2017-2018, from which data were 
collected for this study, there were 607 traditional public 
school districts in Ohio [41].  

3.4. Sample 
This study's sample consisted of schools in four of 

Ohio’s challenged school districts with 3rd and 6th-grade 
students who completed the OAA. The schools are all 
TPS from districts in which charter schools were 
authorized to be established. These districts were selected 
because they represented the two largest and two smallest 
“challenged” school districts when data collection first 
started. Across the four school districts, the sample size 
ranged from 363 schools in 2005 to 312 schools in 2014. 
Based on the school’s typology, as described by The Ohio 
Department of Education [42], three of the districts were 
categorized as Typology Code 8 (Urban School District 
with very high poverty). The remaining district was 
classified as Typology Code 4 (Small Town District with 
High Student Poverty). The median income ranged from 
the upper $19,000s to approximately $28,000. Given this, 
student poverty ranged from 56% to 100%. Although one 
of the school district’s percentage of minority students 
was less than 15%, the other districts averaged a minority 
population of roughly 80%.  

3.5. Instrumentation 
The Ohio Achievement Assessment is administered to 

all 3rd – 8th-grade students attending charter and TPS 
each school year. While the OAA measures knowledge of 
Ohio’s content standard for each grade level in reading, 
writing, math, and science, this study focused on the 
reading component only. The 3rd grade assessments 
contain 36 multiple-choice, short answer, and extended 
response test items [43]. The 6th-grade reading 
assessments contain 37 test items [43]. According to 
Pearson, all scorers must (a) have an accredited bachelor’s 
degree or higher, (b) reside in the continental United 
States, Alaska, or Hawaii, and (c) be a U.S. citizen, 
resident alien, or have a U.S. work permit. The subject 
matter and grade level standards-based design of the OAA 
suggest content validity. 

3.6. Data Analysis 
The Statistical Package for Social Science (SPSS 

version 26) was used to analyze the data. The data set used 
for analysis initially included 293 schools in four districts: 
52 schools in Akron City, 22 schools in Canton City, 96 
schools in Cleveland Municipal City, and 123 schools in 
Columbus City. Each building had five records in the data 
set, one for each of the following years: 2005, 2008, 2011, 
2014, and 2017, although not all entries were complete. In 
particular, the outcomes of interest (Third Grade Reading 
Proficiency and Sixth Grade Reading Proficiency) were 
recorded in multiple years for these schools. Consequently, 
the observations are not independent of one another; 
observations from the same building over time should be 
related. The non-independence of observations violates 
the assumptions of some models we might have 
considered using—in particular, linear regression [44].  
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The solution is to use a model that can account for this 
kind of dependence among observations. Because these 
measures (the outcomes in particular) are repeated  
over time, the researcher needs to use a repeated measures 
model. An appropriate option for this data set with  
the intended analysis is to use a linear mixed-effects 
model (LMM). This design is appropriate for research 
studies in which continuous outcome variables are 
normally distributed but may not be independent of each 
other [45,46]. Like linear regression, LMMs allow 
researchers to “quantify the relationships between a 
continuous dependent variable and various predictor 
variables” [[46], p. 9]. According to Hoffman [47], “each 
predictor is weighted by an estimated slope parameter that 
describes the size of its unique relationship with the 
outcome.”  

The LMM contains fixed effects like those one would 
see in a linear regression (these are the variables that are 
assumed to have a universal effect, and that the researcher 
is interested in measuring in the study), and random 
effects, which are the result of the random units used in 
the study—in this case, the districts and the schools. 
Random effects are those that another researcher would 
not be interested in specifically, but which affect the 
outcomes nonetheless. Using these adjusts for the 
similarities (dependencies) that the researcher might see 
between two outcomes from the same school, or between 
two outcomes from schools in the same district.  

The formula for the model is 

 0 1 1 2 2 3 3 4 4
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ijk

i ij ijk

y x x x x

x b b

β β β β β
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+ + + +
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where yijk is Third Grade Reading Proficiency or Sixth 
Grade Reading Proficiency for the kth observation of the jth 
school in district i; β0 is the intercept of the model; β1-β12 
are coefficients indicating the effects of the four main 
variables of interest along with the covariates; x1 is the 
value of CStoPSRatio for this observation; x2 is the value 
of Avg3rdCSProf for this observation; x3 is the value of 
TQI for this observation; x4 is the value of SRI for this 
observation; x5-x12 are the values of the 8 covariates 
included in the model; b0i is the random intercept effect 
for district i; b0ij is the random intercept effect for the jth 
building in district i; and ϵijk is the random error associated 
with the observation. 

From reviewing this formula, one can see that each 
building and each district’s random effect allows them to 
perform higher than predicted (if random intercept  
effects are positive) or lower than predicted (if random 
intercept effects are negative) based on all of the fixed 
effects recorded for that building and district in that year. 
This will happen consistently across all observations,  
thus modeling the correlation the researcher might  
expect in these observations taken at different times and 
adjusting for the lack of independence among the 
observations. 

The model assumptions were examined for both third 
grade and sixth grade models. Normality of residuals and 
random effects was found to hold for both models, the 
residuals were found to be homogenous, and the 
relationships of independent and dependent variables were 
found to be linear in nature. 

4. Findings 

4.1. Third Grade Reading Proficiency 
There are 990 observations in the data set with reported 

Third Grade Reading Proficiency values. Of these, 942 
also include all required independent variables (main 
variables of interest + covariates). The coefficients 
resulting from the LMM are given in Table 1. 

Table 1. Coefficients, Standard Errors, Tests of Significance and 95% 
Confidence Intervals for Third Grade Reading Proficiency Model 

Parameter Est. Coefficient Std. Error df t p 
Intercept -265.343 31.077 133.114 -8.538 < 0.001 
CStoPS 
Ratio3rd -0.263 0.0471 26.126 -5.576 < 0.001 

Avg3rd 
CSProf 0.465 0.0542 332.134 8.579 < 0.001 

TQI -0.0852 0.0897 44.538 -0.951 0.347 
SRI 0.722 0.196 142.939 3.683 < 0.001 

ADE 0.00827 0.00513 826.034 1.614 0.107 
Att 2.604 0.253 557.922 10.286 < 0.001 
ED -0.0411 0.0528 611.862 -0.778 0.437 
LEP -0.104 0.0629 167.862 -1.656 0.100 

DISAB -0.158 0.0795 449.143 -1.986 0.048 
PCT 0.140 0.125 817.795 1.116 0.265 
MLT 0.137 0.0314 755.715 4.344 < 0.001 
TSPP 0.000660 0.000503 304.853 1.312 0.191 
 
From Table 1, there is a statistically significant 

relationship of the CS to PS Ratio (t(26.126) = -5.576; p < 
0.001) with the percentage of third graders achieving 
proficiency on the reading portion of the OAA; as the 
CStoPSRatio increases by one percentage point, the 
percentage of third graders achieving proficiency 
decreases by an average of -0.263. Furthermore, there is a 
statistically significant relationship of the Avg3rdCS 
reading proficiency(t(332.134) = 8.579; p < 0.001) with 
the percentage of third graders achieving proficiency on 
the reading portion of the OAA; as the Avg3rdCS reading 
increases by one percentage point, the percentage of third 
graders achieving proficiency increases by an average of 
0.465. Finally, there is a statistically significant 
relationship of the SRI (t(142.969) = 3.683, p < 0.001) 
with the percentage of third graders achieving proficiency 
on the reading portion of the OAA; as the SRI increases 
by one dollar, the percentage of third graders achieving 
proficiency increases by an average of 0.722. Covariates 
significant at the 0.05 level include attendance, students 
with disabilities, and Master Level Teachers.  

4.2. Sixth Grade Reading Proficiency 
There are 648 observations in the data set with reported 

Sixth Grade Reading Proficiency values. Of these, 618 
also include all required independent variables (main 
variables of interest + covariates). The coefficients 
resulting from the linear mixed effects model are given in 
Table 2. 

From Table 2, there is a statistically significant 
relationship of the CS to PS Ratio (t(19.288) = -4.838; p < 
0.001) with the percentage of sixth graders achieving 
proficiency on the reading portion of the OAA; as the 
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CStoPSRatio increases by one percentage point, the 
percentage of sixth graders achieving proficiency 
decreases by an average of -0.156. Furthermore, there is a 
statistically significant relationship of the Avg6thCS 
reading proficiency(t(375.369) = 12.252; p < 0.001) with 
the percentage of sixth graders achieving proficiency on 
the reading portion of the OAA; as the Avg6thCS reading 
increases by one percentage point, the percentage of sixth 
graders achieving proficiency increases by an average of 
0.771. Covariates significant at the 0.05 level include 
average daily enrollment, attendance, students with 
limited English proficiency, students with disabilities, 
Properly Certified Teachers, Master Level Teachers, and 
the Total Spending Per Pupil.  

Table 2. Coefficients, Standard Errors, Tests of Significance and  
95% Confidence Intervals for Sixth Grade Reading Proficiency 
Model 

Parameter Est. Coefficient Std. Error df t p 
Intercept -53.875 32.119 495.303 -1.677 0.094 
CStoPS 
Ratio6th -0.156 0.0323 19.288 -4.838 < 0.001 

Avg6th 
CSProf 0.771 0.0629 375.369 12.252 < 0.001 

TQI 0.0923 0.0883 471.260 1.045 0.296 
SRI -0.249 0.214 87.189 -1.164 0.248 

ADE 0.01413 0.00528 447.939 2.676 0.008 
Att 1.784 0.251 460.611 7.102 < 0.001 
ED -0.1139 0.0643 563.933 -1.773 0.077 
LEP -0.188 0.0823 265.861 -2.286 0.023 

DISAB -0.352 0.0796 399.411 -4.42 < 0.001 
PCT -0.595 0.124 580.102 -4.788 < 0.001 
MLT 0.077 0.0369 546.720 2.1 0.036 
TSPP -0.001659 0.000538 41.836 -3.083 0.004 

5. Conclusions 

5.1. Summary 
The purpose of this longitudinal study was to examine 

whether the relationships between the independent 
variables (charter competition, teacher quality, and school 
resources) and the dependent variable of interest (student 
reading achievement on the OAA in TPS) allows 
educational stakeholders to reliably predict the level of 
achievement that students will demonstrate on 3rd and 6th 
grade reading standardized assessments in Ohio. The 3rd 
grade proficiency data analysis found a statistically 
significant relationship between the charter school to 
public school ratio and reading achievement, in which 
reading achievement decreases an average of 0.262 
percent as the relative number of charter schools goes up 
one percent. There was also a statistically significant 
relationship between 3rd grade charter school average 
reading proficiency to public school reading achievement, 
in which reading achievement increases an average of 
0.465 percent as the average charter school’s reading 
proficiency goes up by one point. While there was no 
significant relationship between TQI and reading 
achievement, there was a statistically significant 
relationship between SRI and 3rd grade reading 
achievement, in which reading achievement increases an 
average of 0.722 as SRI increases.  

Regarding 6th grade proficiency data, there was a 
statistically significant relationship between the charter 
school to public school ratio and reading achievement, in 
which reading achievement decreases an average of 0.156 
percent as the relative number of charter schools goes up 
one percent. There was also a statistically significant 
relationship between 6th grade charter school average 
reading proficiency to public school reading achievement, 
in which reading achievement increases an average of 
0.771 percent as the average charter school’s reading 
proficiency goes up one point. There was no significant 
relationship between TQI and 6th grade reading 
achievement or SRI and 6th grade reading achievement. 

5.2. Implications 
Our review of literature suggests that most researchers 

who examines the competitive impact of charter schools 
on TPS focus on comparing the academic achievement 
exhibited by students in the different settings. Furthermore, 
research designed to focus on educational outcomes often 
fail to examine extraneous factors that may also explain 
student achievement [15,18,19,21]. Consequently, research 
on the competitive impact of school choice on TPS 
remains limited, and findings are inconsistent [6,8,10,15]. 
This study is different in that we focus only on the 
academic achievement of TPS and examine multiple 
variables that may explain academic performance. 

Analysis of the charter school to public school ratio 
suggests that even when TPS provide rigorous instruction 
to all students, regardless of any subgroup, such as 
economically disadvantaged students, students with 
disabilities, and students with limited English proficiency, 
and irrespective of whether students are in a grade 
designated for assessment, TPS students demonstrate 
decreased levels of reading achievement in districts with 
higher CStoPSRatios. As the percentage of students 
attending charter schools increases, the academic 
proficiency for students attending TPS decreases at both 
grade levels. While the data may not reflect a cause and 
effect, it may indicate that many high-performing readers 
are departing from the traditional setting for charter school 
enrollment. Consequently, reading proficiencies in 
districts with increased CStoPSRatios suffers. Although 
stakeholders may view the declining results as an 
indication that TPS are failing students, one may 
reasonably assume that charter schools target the best and 
brightest students for recruitment. In actuality, the 
decrease in performance may be a reflection of the innate 
abilities of students remaining in TPS rather than the 
quality of the education provided. Furthermore, the 
findings may reflect the effect of charter schools moving 
into low-performing districts, i.e., the causal relationship 
could actually be in reverse; when the reading scores are 
lower, there are more charter schools. 

In some cases, it is the availability of alternative 
choices such as charter schools that prompts TPS to make 
changes that lead to improvements. There is a positive 
relationship between the average charter school reading 
proficiency and TPS reading proficiency for both grades. 
As the AvgCSProf increases in TPS districts, the schools 
in those districts also demonstrate higher reading 
achievement levels. Again, while this analysis may not 
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indicate cause and effect, it suggests that TPS response to 
charter schools may be henge on the quality of charter 
schools in their districts. Consistent with the market-based 
competition theory, TPS may be taking measures to 
present themselves as the best choice for their 
stakeholders. 

The relationship between the quality of teachers and 
reading achievement is considered from three perspectives: 
(1) the percent of teachers who are highly qualified (TQI), 
(2) the percent of teachers properly certified, and (3) the 
percent of teachers with a master’s degree.  

Although the highly qualified designation was one of 
NCLB's primary mandates, the results of the current study 
found that, while not significant at the 0.05 level, as the 
percent of highly qualified teachers increases, students' 
academic achievement decreased at the 3rd grade level 
and increased at the 6th grade level. These findings 
suggest that just because a teacher is designated as highly 
qualified, they still may not possess the qualities or 
knowledge that would allow him or her to be an effective 
teacher for all students in the classroom. Furthermore, 
these findings may be the primary reason that in 2015, 
ESSA removed the NCLB's highly qualified mandate 
[3,37].  

In regard to teacher quality, the relationship between 
properly certified teachers and academic achievement, the 
results for 3rd grade were not significant. At the 6th grade 
level, although the results were significant, PCT had a 
negative effect on academic achievement. This analysis 
may imply that while Ohio’s Department of Education 
desires for school districts to place properly certified 
teachers in classrooms, doing so may not translate to 
increased reading performance on statewide assessments. 
In contrast, the findings for the relationship between 
master level teachers and reading achievement were 
significant and positive for both grades. Although we 
cannot say that this is a cause-and-effect relationship, our 
analysis suggests that the students of teachers with 
advanced degrees will demonstrate higher levels of 
reading achievement than the students of teachers with a 
4-year degree.  

To examine the relationship between school resources 
and reading achievement, the researchers investigated two 
factors that directly correlate with staff, teacher, and 
student resources. First, the researchers wanted to know if 
and to what degree student per-pupil funding (SRI) 
designated strictly for curriculum and instruction 
influences student achievement. Secondly, the researchers 
wanted to know if and to what extent the total spending 
per pupil (TSPP) rates may affect student achievement. 
Regarding 3rd grade, SRI indicated a significant positive 
relationship. The finding suggests that when funding 
dedicated to curriculum and instruction increases, students 
demonstrate modest gains in reading achievement. 
Surprisingly, within the 6th-grade data set of this sample, 
as funding for curriculum and instruction increases,  
6th-grade performance declined (although not significant 
at the 0.05 level of significance). It may be beneficial for 
middle school administrators to compare their 
expenditures to elementary schools’ expenditures to 
identify any areas of focus that may be contributing to 
increases in performance. In respect to TSPP, while 
funding increases translated to gains in 3rd grade reading 

achievement, the results were not significant. In contrast, 
the findings for the 6th-grade data set of this sample 
indicates a significant negative relationship. As the  
total funds allocated increases per TSPP, 6th-grade 
achievement significantly declined. Some people believe 
that you can solve problems by throwing money at them. 
In light of these findings, one can assert that, in the 
educational realm, nothing could be further from the truth. 
Having adequate funding is essential. However, having a 
well thought out plan that leads to conscious decision 
making about how to use available finances is critical to 
implementing programs and strategies aimed at increasing 
student academic achievement.  

5.3. Limitations 
The four school districts identified for this study were 

selected based on providing a sufficient sample size for 
each predictor variable in a regression model [48]. The 
sample size may limit the generalization of findings to 
other settings. Furthermore, since these districts are not 
demographically representative of all school districts (3 x 
urban districts, 1 x small town with high poverty district), 
any significant findings may only apply to the research 
locations, urban school districts, or TPS in Ohio. While 
extraneous variables such as the curriculum, average age 
of teachers, and the number of years teaching may impact 
student achievement, variables such as these were not 
examined or controlled for during the current study. 

5.4. Recommendations for Future Research 
As discussed in the limitations section, only four 

districts that fall under The Big Eight umbrella of districts 
in which charter schools are currently allowed were 
included in this study. Future research is recommended  
to investigate the relationship between charter competition 
and reading achievement for students attending schools in 
all eight of those districts. Additionally, it is recommended 
that a researcher duplicate the current study for math 
achievement to determine if there is a difference between 
charter competition relationships and the two academic 
subjects. Lastly, to generalize the findings to a larger 
population, future research would consider a multi-state 
longitudinal study. The desire for school choice options 
remains prevalent in today's society. The number of new 
charter schools and the number of students attending them 
continue to increase. As such, the recommendations for 
future research would add to the body of research 
regarding how TPS respond to charter competition. 
Studies such as these would also provide a basis for the 
establishment of or amendments of education policies. 
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