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Abstract:

This paper uses data from the Missouri Department of Elementary and Secondary Education to
study various input data and their effect on student outcomes. The data pulled were related to
school district, local, and personal wealth; student demographics; classrooms and classroom
teachers. A multi-factor regression was then completed to assess which of these factors was
significant in relationship to the percentages of students scoring proficient or advanced in
English Language Arts and mathematics, as well as the districts’ overall Annual Performance
Report score. The goal of this research was to identify which input data were significantly related
to student outcomes and use that information to discuss school district implications.
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Introduction

In a 2020 review of global education practices, World Population Review published an article
assessing each country by student outcome data ("Education Rankings by Country 2020", 2020).
After giving each country a score based on student proficiency in reading, mathematics, and
science, they found that education in the United States fell behind that of 23 other countries.
While the United States fell behind countries that are known for a rigorous educational program,
like China and Singapore, it also fell behind countries like Liechtenstein, Slovenia, and Estonia.
The United States was ranked second in a global survey assessing the perceptions of education in
various countries but did not fall within the top five countries when assessed for primary school,
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secondary school, high school, or collegiate-level completion rates ("Education Rankings by
Country 2020", 2020, para. 3).

It is not uncommon to hear that the United States is behind other countries in terms of providing
a quality education. In fact, it is a constant source of tension for American educators. Politicians
and school leaders are always looking for ways to improve the nation’s schools; from adjusting
national and state standards to making recommendations for appropriate class sizes. In reality,
researchers and administrators have a significant number of factors to consider that could
contribute to student outcomes in some way. Funding is certainly a substantial factor, and a
contentious one at that, that can impact the quality of United States schools and the education
they offer. Nicole Galloway, running for Missouri governor in the November, 2020 election
states, “As Governor, I will put more money in classrooms and pay teachers what they deserve,
work to expand pre-kindergarten to help give kids the head start they need and parents the peace
of mind that their children are safe,” (The Best Place in America to Raise Kids, 2020). Many
politicians, like Galloway, discuss education at length during election season. Galloway
specifically mentions teacher salaries, expansions to preschool, and offering more funding to
schools. In doing so, Galloway is already targeting funding, attempting to use funds in ways that
have been proven to improve student outcomes.

According to Education Week, the national average for per-pupil spending is $12,756 ("Map:
How Much Money Each State Spends Per Student", 2019). Vermont and Utah are at the extreme
ends, spending $20,540 and $7,635 per student, respectively. The difference in spending between
these two states, at a total of $12,905, is higher than the average per-pupil spending across the
United States and the District of Columbia; a value of $12,756, according to this data. Further,
the Education Week data has a standard deviation of almost $3000 when considering the per-
pupil spending of all 50 states and the District of Columbia. Cost of living can vary greatly
among states, as can the cost of supplying an education, both contributing in some way to the
difference in state spending patterns. Still, a standard deviation of $3000 amounts to nearly half
of Utah’s per student expenditure amount. School spending is clearly quite varied across the
country. It is no surprise, then, that the success of American schools is equally varied.

While Utah spending an average of $12,905 per student less than the schools in Vermont is
significant, there are variances just as significant within individual states. Per pupil expenditures,
specifically, can vary significantly between school districts in the same state. According to
Education week data, Missouri spends just under the average at $11,756 per student. The
Missouri school districts considered in this study had an average per-pupil expenditure of
approximately $11,000 in 2018, but ranged from roughly $7,300 to $26,400 (“Current
Expenditure per ADA 2009-10 to 2017-18”, 2018). Bosworth R-V, the Missouri school district
that spends the most per student, more than triples the spending of Richards R-V, the district that
spends the least. Districts’ per-pupil expenditures cover everything from salaries and benefits to
school supplies for classrooms. Because there is a wide range of funding considerations that fall
under per-pupil expenditures, even districts with identical per-pupil expenditures could have any
number of different spending habits that may or may not be correlated to specific educational
outcomes.
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Courtenay Stevens ranked each state by comparing the average starting teacher salary to the
average salary of all occupations, teachers included (Stevens, 2019). While this does not
guarantee that the state rankings would stay the same if they were to consider experienced
teacher’s salaries, and Stevens says as much, this is one way to measure how different states
prioritize teacher salaries and improvements to education. Missouri, which falls 49th in Stevens’
rankings, certainly has room for improvement in regard to teacher salaries. Without any
significant conversation surrounding how money could be targeted and which spending practices
will substantially increase student outcomes, American education cannot be expected to surpass
that of other countries. If schools are to be held accountable for student outcomes, funding
should be targeted to the specific line items that will impact students most. In Missouri, districts
that use their funding to prioritize teacher salaries see statistically significant improvement in
student outcomes as shown by this research.

Research Question

There are many factors that go play a part in student outcomes. Of those that schools can control,
like per-pupil spending or teacher salaries, which input factors have a significant relationship to
Missouri students’ outcomes, and can be used by school districts to improve those outcomes?

Literature Review

In 2015, Stoneberg discussed the cost-benefit analyses that are common in educational research,
stating that they often misrepresent data (Stoneberg, 2015). To make the point that higher
funding does not lead to higher test scores, researchers often look at historical spending and
student achievement measures over time. In doing so, Stoneberg argues that they typically
compare interval data to ratio data. “Unlike dollars (ratio scale), a percentage increase in scale
scores cannot be calculated for NAEP scale scores (interval scale)” (Stoneberg, 2015). Even
when researchers aren’t specifically using NAEP scores, they tend toward SAT and other
interval scale measures that assess scaled scores and do not compute in the same way dollar
values can. Stoneberg noted that without comparable metrics, these studies aren’t providing
accurate comparisons, making it nearly impossible to show that funding does not lead to
improved student outcomes.

Jackson, Johnson, and Persico, argue that most tests are limited by their focus on test scores in
general, because test scores do not necessarily lead to higher degrees and higher income levels
after high school (Jackson, Johnson, & Persico, 2015). Rather, they say that measures like
“educational attainment, high school completion, adult wages, adult family income, and the
incidence of adult poverty” are better measures of school success because of their long-term
significance (Jackson, Johnson, & Persico, 2015). Likewise, they argue that comparing school
funding to educational outcomes can be challenging because the schools most in need of extra
funding typically have more low-income students. For those students, there are other factors at
play that can hamper their scores, making an actual comparison to schools with less low-income
families challenging. In a study of 15,000 people, born between 1955 and 1985, Jackson,
Johnson, and Persico, found a significant relationship between school spending and educational
attainment for students from low-income families more so than for students not in low-income
families:
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For children from low-income families, increasing per-pupil spending by 10 percent in all 12
school-age years increases educational attainment by 0.5 years. In contrast, for non poor
children, a 10 percent increase in per-pupil spending throughout the school-age years increases
educational attainment by less than 0.1 years, and this estimate is not statistically significant.
(Jackson, Johnson, & Persico, 2015, para. 18)

Similarly, they found that the same spending increase boosted hourly wages for children from
low-income families by 13 percent, while the effect on non-poor students was statistically
insignificant.

In 2016, Della Sala, Knoeppel, and Marion conducted a study of 470 elementary schools that had
assessment scores for students in 3rd through 5th grade. They argue, “[because] the goal of
current educational accountability policy is for all students to reach proficiency, [states] must
provide adequate educational resources to meet the learning needs of all students” (Della Sala,
Knoeppel, & Marion, 2016, pg. 181). Even school and district level studies aren’t appropriate,
they add, because those studies do not account for differences in funding at the classroom level.
To measure the effect on student outcomes, Della Sala, Knoeppel, and Marion looked at student-
related factors like students with disabilities, students outside of the typical age range for each
grade, and students that are gifted. They also used school-related factors, including things like
student-teacher ratios and the number of professional development days per teacher. They
concluded that educational resources significantly affect student outcomes. Thus, using financial
resources strategically would help states to provide more equitable and appropriate educational
settings for students. They write, “Funds for teacher incentive strategies would make more sense
than additional funding toward instructional condition variables given the non-significant
relationship between schools’ instructional conditions and student achievement measures” (Della
Sala, Knoeppel, & Marion, 2016, pp. 198-199).

Methodology

Missouri’s Department of Elementary and Secondary Education tracks and publishes school data
yearly, allowing for some amount of transparency in school spending. In an effort to realize a
multitude of variables that could impact student outcomes, regardless of their financial nature,
the data considered for this study looked at school district, local, and personal wealth; student
demographics; and data related to classrooms and classroom teachers. These factors were used to
assess their relationship to three different measures of student outcome data. The goal of this
research was to determine which factors would impact student outcomes, as well as whether or
not there are significant factors school districts can control. Ideally, those factors could then help
districts use their finances to impact and improve student outcomes.

The input variables originally included in the multi-factor regressions were average teacher
salaries, average years of experience, and the percent of teachers with a master’s degree or
higher, with the goal of assessing the impact that school related variables would have on student
outcomes. The output data pulled were districts’ Annual Performance Report (APR) scores, as
the percent of total points available; the percent of students that were proficient or advanced in
English Language Arts (ELA), for all assessed grade levels; and the percent of students that were
proficient or advanced in Mathematics, for all assessed grade levels. Using a 90% confidence
interval, multiple F-tests were used to compare all of the input data in combination to each of the
output data individually. Although the original tests did show some significance within the
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factors, the adjusted r-squared value for the F-test was low enough, with the highest adjusted r-
squared value at 0.17, to determine that there were extra factors, not included in the study, that
needed to be considered. Without finding and including these extra factors, the data would not
show a strong enough relationship and would be unlikely to lead to any real conclusions
regarding Missouri school funding.

For the next series of multi-variable testing, the school related input data pulled included per-
pupil expenditures, average student to classroom teacher ratios, average teacher salaries, average
years of experience for teachers, and the percent of teachers with a master’s degree or higher for
each district in the state of Missouri. These factors are those that school districts can control. To
capture data related to the families and surrounding community in each district, in an attempt to
measure personal and community wealth, the input data considered were the percent of students
receiving free or reduced priced lunches and the per-pupil local tax effort. Also included in the
input data were student demographics. Missouri school districts report the percent of students
that identify as Asian, Black, Hispanic, Indian, Multiracial, and Pacific Islander, and White.
There were some districts that had unreported student demographic data, percentages that did not
account for 100% of students, or very small percentages in one or more categories. To account
for all of this, the data included the percent of students that identify as white and the percent of
student that identify as students of color. Asian, Black, Hispanic, Indian, Multiracial, and Pacific
Islander were grouped together as the percent of students that identify as students of color.

All data used was from the 2017 - 2018 school year, as that was the most recent year for which
all of the chosen data points could be acquired from the Missouri Department of Elementary and
Secondary Education website. Any districts with district related data points that were not
reported to or by Missouri’s Department of Elementary and Secondary Education were
eliminated from the study. Eliminating this data ensured that the multi-factor regression would
accurately capture Missouri trends. The schools that were eliminated from this study were
primarily Charter Schools that did not report the test scores used as outcome data. Schools that
did not report 100% of their student demographic data were not eliminated from this study, as
releasing this information is left to the discretion of families upon enrollment. This left 508
school districts for a series of multi-factor regressions. Because there were more input variables
to consider, a 95% confidence interval was used for this series of tests. After removing factors
that were not significant in this series of testing, the F-tests were run again to evaluate the
significance of the only the variables previously identified as significant against the same output
variable.

Results

The first series of F-tests compared all inputs to each individual output. When used in
combination, all of the input variables have a significant relationship to scores on the Annual
Performance Report (APR) as well as the percent of students that are proficient or advanced in
English Language Arts and Mathematics, as shown by the p-value for each overall F-test. When
looking at the p-values for individual input variables, however, not all input variables are
statistically significant when compared to those chosen output variables.

Figure 1 displays the F-test relating all of the chosen input variables to districts” APR scores. In
the initial test, years of experience, percent of teachers with a master’s degree, and student
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demographics were not found to be significant. This left expenditures per ADA, student to
classroom teacher ratios, average teacher salaries, the amount of local tax effort per ADA, and
the percent of students that receive free or reduced-price lunches as significant variables. The
adjusted r-squared value for this test was approximately 0.34, meaning all input variables, even
those that were not individually significant, account for about 34% of districts” APR scores.

Figure 1
Predicting Districts’ APR Scores Using All Inputs

A second test limiting the input variables to only those shown to be significant previously found
an adjusted r-squared value of approximately 0.16 as shown by figure 2. Thus, expenditures per
ADA, student to classroom teacher ratios, average teacher salaries, the amount of local tax effort
per ADA, and the percent of students that receive free and reduced-price lunches account for
about 16% of districts’ APR scores, when used without the extra variables.
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Figure 2
Predicting Districts’ APR Scores Using Reduced Inputs

In the F-test relating all of the chosen input variables to the percent of students marked as
proficient or advanced in mathematics or ELA for each school district, average teacher salaries
and the percent of students receiving free or reduced-price lunches were significant in both. The
average number of years of experience for teachers was another significant variable for the test
of mathematics scores, as shown in Figure 3.

Figure 3
Predicting the Percent of Students Proficient or Advanced in Math Using All Inputs

The initial test of districts” math scores showed that the variables chosen account for about 42%
of the students’ scores. A second F-test using only the significant variables, shown in Figure 4,
accounted for about 28% of students’ scores, as shown by the adjusted r-squared value.
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Figure 4
Predicting the Percent of Students Proficient or Advanced in Math Using Reduced Inputs

In the test of students’ proficiency in English Language Arts, the percent of students that are
non-white was significant along with average teacher salaries and the percent of students
receiving free or reduced lunch. The r-squared value for the test of districts’ ELA scores was
approximately 0.49 for both the original test and the test with reduced input variables. This
shows that teachers’ average salary, the percent of students receiving free or reduced lunch, and
the percent of students that are non-white account for nearly 50% of the students’ ELA scores,
regardless of the inclusion of the other input variables, as shown in Figures 5 and 6.

Figure 5
Predicting the Percent of Students Proficient or Advanced in English Language Arts
Using All Inputs
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Figure 6
Predicting the Percent of Students Proficient or Advanced in English Language Arts
Using Reduced Inputs

Discussion and Recommendations

The Annual Performance Report is a measure of Missouri district's overall success that considers
a variety of data points. “Included in the data are [achievement scores], as well as updated
markers on a district or charter school’s college and career readiness, attendance and graduation
rates” (Madsen, 2019). The results of this F-test show that all input data accounts for
approximately 34% of districts” APR scores, regardless of the significance of each individual
input variable. Likewise, all input variables account for about 42% of students’ mathematics
scores. Both tests comparing input data to students’ ELA scores show that the inputs considered
account for 49% of students’ scores. In a perfectly linear study, the F-tests would have a 100%
relationship to the output data, as measured by the adjusted r-squared value. In that case, the
input data would account for 100% of student or district scores. While each of these F-tests show
a significant relationship between the variables, the adjusted r-squared values imply there are
factors not included in this study that also impact student and district scores. Still, there are two
variables that prove to be consistently significant among these studies. Districts’ average teacher
salary and the percent of students that receive free or reduced-price lunches within each district
are variables that are significant when assessed against all three output variables.

The percent of students receiving free or reduced-price lunches was chosen as an input variable
because it speaks to poverty and its presence within each district. In each of the F-tests, this
percent was significant, and the corresponding coefficient of the variable was negative. The
negative coefficient in each of the studies shows that poverty negatively influences student
outcomes. Put simply, this model shows that districts with lower percentages of their students
receiving free or reduced priced lunches have higher APR scores and a higher percentage of
students that are proficient or advanced in ELA and mathematics. Unfortunately, there is no
simple fix to this finding. While this is a significant variable, and one that should be
acknowledged in funding formulas and funding conversations, school districts cannot control the
percent of students receiving free or reduced-price lunches, like they might other variables.
However, this should be considered an important conversation piece in the state, as the Missouri
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funding formula includes dollar value modifiers that attempt to account for the difficulties
present in schools with higher percentages of students in poverty.

Districts’ average teacher salary was another variable that was significant throughout the final
series of F-tests. Interestingly, the coefficient for average teacher salaries was consistently
positive, showing that districts with higher average teacher salaries tend to also have higher APR
scores and percentages of students that are proficient or advanced in ELA and mathematics.
Unlike the percentage of students that receive free or reduced-price lunches, this is a variable that
is controlled by districts. This should be a consideration in every Missouri district, as they make
yearly budget considerations. Likewise, this is a variable that can be considered when the state is
assessing the funding formula, as it includes state adequacy targets. The adequacy target within
the Missouri funding formula attempts to ensure all districts have adequate funding for each
student; these are funds that pay for teacher salaries, among other line items. Knowing that
schools with higher salaries tend to have higher scores, the state can focus their efforts around
targeting teacher salaries as an area of discussion, rather than focusing their efforts on per-pupil
expenditures alone. This data gives reason for the state to target school funding in a way that will
impact student outcomes.

The other significant school-controlled variables found in the F-tests were the average number of
years of experience for teachers, which had a positive coefficient, and the student to classroom
teacher ratio, with a negative coefficient. When Missouri school districts are discussing funding
needs, this study suggests that simply using per-pupil expenditures to improve student outcomes
does not necessarily correlate to improved scores across multiple measures. Instead, prioritizing
teacher salaries, as well as using funding to decrease the student to classroom teacher ratio and
improve the average years of experience value, will improve student outcomes as measured by
the Annual Performance Report and the percent of students who score proficient or advanced on
their English Language Arts and Mathematics tests. In finding ways to impact student outcomes
through their spending habits, this study should be strongly considered by Missouri school
districts.

Conclusions

We see from the World Population Review article that student scores in the United States fall
behind the student scores of 23 other countries ("Education Rankings by Country 2020", 2020).
While Education Week shows that Missouri falls just shy of the national average per-pupil
expenditure amount, as compared to other states ("Map: How Much Money Each State Spends
Per Student", 2019), Courtenay Stevens’ work showed that Missouri is nearly last when
comparing the average starting teacher salary to the average salary of all occupations, teachers
included, across the nation (Stevens, 2019). Clearly there are some significant variations in
spending both across the nation and within the state of Missouri.

Politicians and educators are constantly looking for ways to improve the nation’s schools. If
schools are to be held accountable for student outcomes, politicians and educators should target
school funding toward the specific line items that will affect student outcomes. As shown in this
research, districts that use their funding to prioritize the education, the experience, and the
salaries of teachers, see statistically significant improvement in student outcomes, as measured
by districts’ APR scores and the percent of students scoring proficient or advanced in English
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Language Arts and Mathematics. When yearly budget conversations are happening in Missouri
school districts, teacher salaries should be prioritized. In lieu of salary increases, districts could
also consider expanding non-salary benefits; increasing funding for graduate school assistance or
for further certifications. Likewise, the state could consider expanding their loan forgiveness
programs or offering other similar incentives for educators. If schools with higher salaries tend to
have higher scores, focusing state and local efforts around targeting teacher salaries, either
through direct increases or other related benefits, can impact student outcomes, as measured by
districts’ APR scores and the percent of students scoring proficient or advanced in English
Language Arts and Mathematics

Implications for Future Research

This study leads to the conclusion that targeting Missouri’s school funding can impact student
outcomes. While significant variables were identified in this study, the adjusted r-squared values
imply that there are other variables not yet included. One area that this study could not capture,
using data pulled from Missouri’s Department of Elementary and Secondary Education website
primarily, was whether or not the student outcome data would be related to the districts’
locations. Further studies could be done, for example, to see if a district’s location, whether rural,
urban, or otherwise, has a significant relationship to districts’ APR scores and students’
mathematics and ELA scores. Likewise, this study is limited by its focus on one year. Expanding
this research by looking at Missouri trends over time, or even assessing other states to see if
these trends are true across the country, would add to the discussion on targeting school funding
to improve student outcomes. Further, while poverty was addressed within this study by
including students receiving free or reduced-price lunches in each district, studies could continue
to examine this data set. This study shows that the percent of students receiving free or reduced-
price lunches is negatively related to student outcomes. Further research could examine factors
that mitigate this tendency.
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