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Research Question 

There is a variation in standardized test scores among elementary school students across 

the United States. For example, twelve percent of fourth grade students in Massachusetts scored 

at or above the advanced math level while only two percent of fourth grade students in 

Massachusetts scored at or above the advanced math level. How do we explain the variation in 

standardized test scores across the United States? 

 I include all fifty of the United States since 2005 in my analysis. A standardized test is a 

nationwide test given to students in order to measure their proficiency in reading and 

mathematics. The largest, most widely recognized, standardized test in the United States is the 

National Assessment of Educational Progress (NAEP).  

 Answering why elementary school students’ test scores vary across the United States will 

provide answers on how to increase test scores within states that have lower average test scores 

than others. Organizations focusing on the education system in America such as The American 

Council on Education, National Association for the Education of Young Children and the 

Alliance for Excellent Education have an interest in this question. Additionally, groups such as 

teachers, school administrators, government officials and local school boards are interested in the 

findings.  

 In the past, scholars have generally analyzed socioeconomic status, race, gender, and 

teacher salaries in order to understand the variance in test scores. I argue that the variation in 

standardized test scores across the United States is dependent on the percent of the education 

budget that administrators receive. When administrators are paid more money than teachers, 

teachers will want to leave the classroom to become administrators in order to receive a higher 
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salary. I hypothesize that as money and resources shift away from the teachers and classrooms 

towards administrations, test scores will decrease.  

My research will consist of five sections. First, I examine previous research on students’ 

educational outcomes in the United States by looking at specific variables that influence 

outcomes. Second, I discuss my hypothesis and theory where I hypothesize that standardized test 

scores of students across the United States will decrease as administrators’ salaries increase and 

teachers’ salaries decrease. I make a rationalist argument, claiming that people are rational 

beings and want to make more money and if teachers see that administrators are making more 

money, theses teachers will leave the classroom to become administrators. Third, I discuss data 

and methods used for my analysis. My dependent variable is the scores of standardized math and 

reading tests of fourth graders across the United States. My variable of interest is the ratio of 

teacher to administrative salaries. Additionally, I include five other control variables in my 

analysis: student-to-teacher ratio, percent white by state, income, political party of the Governor, 

and percent female by state. I test a standard ordinary least squared regression, testing two 

separate models- one for math scores and one for reading scores. Fourth, I discuss results of my 

regression analyses. My hypothesis was supported for math test scores as the ratio of teacher to 

administrative salary was a statistically significant predictor of math test scores, as well as 

student-to-teacher ratio, percent white, income, and percent female by state. Not significant as a 

predictor of math test scores was the political party of the Governor. My hypothesis was not 

supported for reading test scores as the ratio of teacher to administrative salary was not 

statistically significant. Student-to teacher ratio, percent white, income, and percent female by 

state were also not statistically significant predictors of reading test scores. However, political 

party of the Governor was a statistically significant predictor for reading test scores. In my fifth 

Paper 1 Quest: A Journal of Undergraduate Research Page 3



	  
	  

and final section, I discuss conclusions and implications associated with the findings of my 

study. Through my analysis I was able to show that the ratio of teacher to administrative salaries 

does affect the results of students’ math test scores. Additionally, I offer suggestions for 

improvement and suggestions for future research to determine what specifically is causing 

variance in standardized test scores of students across the United States.  

 

Literature Review  

There are four hypotheses in the literature explaining the variation in the outcomes of 

high school students across the United States. These hypotheses are the resource allocation 

hypothesis, the student-to-teacher ratio hypothesis, the social influences hypothesis, and the 

geographic location hypothesis.  

The first hypothesis, the resource allocation hypothesis argues that states have varying 

student outcomes because each state allocates resources differently. The No Child Left Behind 

Act was passed in 2001 with the intention of “raising achievement and closing achievement 

gaps” (National Education Association). The law was passed in response to the growing concern 

that “our system of education performs poorly” (Dee, 23) and set “high standards for Academic 

performance of America’s public schools” (Andrews & Thompson, 523). The No Child Left 

Behind Act created benchmarks to force schools to meet minimum standards (Andrews & 

Thompson, 523) which allowed lawmakers and organizations to monitor students and schools to 

ensure that they were receiving the resources necessary for meeting standards (National 

Education Association). Additionally, the No Child Left Behind Act “hopes to improve student 

outcomes by introducing accountability” within school districts (Dee, 23). A study done in 2002 

in reference to the equality of distribution of funds showed that “states with higher proportions of 
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revenues provided by state governments generally showed a more equitable distribution of 

resources than states in which districts were more dependent on local revenue” (Moser & 

Rubenstein, 63). On the other hand, a study done in New Jersey showed that the more school 

funds which were raised locally, the more positive influence it had on students because of its 

direct influence on classroom spending (Mensah, Schoderbek, & Sahay, 1). The citizens within 

the community knew exactly where their money was going and they had a greater opportunity to 

make sure it was put to good use and was used to help the students.  

One of the most common complaints in reference to public schools is the misallocation of 

resources. Many people believe too few resources are directed towards the classroom and toward 

student instruction. There is a rising apprehension that school administrations “consume too 

much of the educational dollar in traditional public schools, diverting much needed resources 

from classrooms and hampering efforts to improve student outcomes” (Arsen & Ni, 1). A study 

done in Michigan compared “resource allocation” (Arsen & Ni,1) in charter schools and in 

public schools finding that “charter schools spend on average $774 more per pupil per year on 

administration and $1141 less on instruction than traditional public schools” (Arsen & Ni, 8). 

The Michigan charter schools do however spend “a great deal more on administration” (Arsen & 

Ni, 9). Other studies also claim that administration consumes too much of the educational 

resources which is a detriment to “educational productivity (Brewer, 111). Brewer hypothesized 

that more administration lowers output because of the “increased burden central offices and 

building administrators place on teachers” because more administration displaces other 

instructional resources within the fixed budget (Brewer, 112). How a school or school district 

chooses to allocate the financial resources it is given can greatly advance students’ knowledge or 

greatly hinder it. Districts that have ensured all possible funds are put towards the classroom 
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have seen greater results. The difficulty arises with the fact that administrators and teachers still 

need to be paid for their work which is the reason that not all the financial resources can make it 

to the classroom.  

The second hypothesis, that previous literature finds, is the student-to-teacher ratio 

hypothesis which states that the student-teacher ratio is off balance and reducing class sizes 

would increase student outcomes across the country (Johnson, 354). Teachers are a very valuable 

and often underrated resource for the classroom though they are in it every day. A growing 

problem is the increase in number of students while the number of teachers remains the same. 

The Washington State Institute for Public Policy “analyzed whether reducing class size in the K-

12 school system leads to better student outcomes” (Aos & Pennucci, 1). The study found that 

reducing class size in early K-12 grades resulted in a favorable outcome. The Institute 

determined benefits for reducing class size came from “present-valued life-cycle gains in 

improved labor market performance, reduced criminality, and lowered health care costs” (Aos & 

Pennucci, 4). This supports a previous study finding that students who had been in small classes 

spent more time on task, misbehaved less frequently, and had greater test score gains and had 

higher level of achievement than their peers in classes considered regular size (Achilles,Finn, & 

Pate-Bain, 27). A recent study examined the difference in academic skills at kindergarten entry 

across the country. The study showed that “children in large urban and rural areas entered 

kindergarten with less advanced academic skilled than children in small urban areas and 

suburbs” which could be attributed to “less advantageous home environments” (Miller & 

Vortuba-Drzal, 234). This is because the children that were in smaller daycare settings were 

allowed more one-on-one time and personal attention from teachers (Miller & Vortuba-Drzal, 

234) in order to fine-tune their academic skills ensuring they were ready for kindergarten. A 
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larger student-teacher ratio means that teachers are not allowed to spend as much time with 

students on an individual basis; this can result in students falling behind further negatively 

effecting student outcomes.  

The third hypothesis, the social influences hypothesis states that because social influences 

vary from state to state, student outcomes will also vary from state to state. Many different 

factors are included in social influences including participation in extracurricular activities, 

family dynamics, race, and income.  

Previous research has stressed the importance of participation in after-school activities to 

keep students busy and off the streets. The College Board looked at the relationship between 

participation and student outcomes, particularly SAT scores. The data, from a national sample of 

college-bound high school students showed that those who participate in extracurricular 

activities have higher SAT scores than those who don’t participate in extracurricular activities; 

furthermore, participation in extracurricular activities benefits minorities and socioeconomically 

disadvantaged students more than white students (Everson & Millsap, 5). A study in Georgia 

found that the implementation of after school programs greatly increased student outcomes. The 

study examined After-School All-Stars, which is “a comprehensive after school program 

designed specifically for middle school children living within the urban environment” (Andrews 

& Thompson, 523). The program includes academic tutoring, enrichment programs such as field 

trips and clubs, parental involvement, and physical activity. By comparing the results of students 

who participated to students who did not participate, it was found that grade point average and 

attendance at school was higher than those who did not participate (Andrews & Thompson, 523).  

Parental education and influence are other social influences discussed at length within the 

literature. In addition, children who have parents that are “more highly educated will enjoy 
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greater age-linked gains in cognitive abilities and academic achievement” according to recent 

studies (Tucker-Drob, 12). These studies have shown how critical parental involvement is in 

student outcomes (Tucker-Drob, 12), comparing the role of a parent to that of a teacher (Groves, 

219). Previous research has found that parental involvement is key in development of skills and 

knowledge when children are younger finding that parents are most influential in the “building 

up of a background of knowledge” before their children enter school (Groves, 220). If parents 

have minimal education, they will be unable to pass their knowledge on to their children as they 

grow, because “parent education makes known the sources of the various sorts of information 

that the parent needs to have as the child passes through the progressive stages of his 

development” (Groves, 220). If parents are unable to build this foundation of knowledge and 

learning skills for their children at a young age, the children will already be behind other students 

who have received this knowledge at a young age from their parents.  

The third social influence the literature largely discussed was race. The achievement gap 

between white students and minority students is a frequently discussed topic in regards to 

education as it is always present and persistent. In early years, segregation of all public places, 

including schools, was not only commonplace but expected. The integration of schools changed 

all of this, but because the beginning of the United States separated blacks from whites, the issue 

of race still continues today (Cohen, 281). The effect of race is usually discussed at the policy 

level, as many educational policies have been implemented in an attempt to equalize race 

inequality. In the 1980’s, many “education authorities produced policy documents where were 

designed to remedy racism” (Williams, 135). A small number of schools across the country have 

“been able to narrow the achievement gap through implementation of strategies that impact 

everything from student-teacher relationships to the role of the district as a whole” (Williams, 
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67). The strategies adopted by these schools could be easily implemented in any school across 

the country however the researcher notes that a “dramatic shift in the attitude and priorities of 

policy-makers, administration, and teachers must occur” (Williams, 67). Many research articles 

saw the issue of race as a perpetuation of a stereotype identifying “racial minorities as 

educational problems” (Williams, 135). The dominance-differentiation theory examines “how 

immigrants’ place of education, whether in the United States or abroad, and whether racial status 

affects their ability to integrate into U.S. society (Painter II, 1375). The theory accompanied with 

this is that receiving an education in a foreign country is generally linked to “lower wealth 

accumulation” (Painter II, 1375).  

The issue of income is one of the most influential factors in student’s educational 

outcomes, affecting students before they enter school to long after they complete school. Coming 

from a low-income family is considered one of the most “influential and consistent factor related 

to schooling outcomes” (Fowler & Walberg, 189). The effect of income on education creates a 

cyclical pattern, difficult to escape from. Because “ability is a key determinant of capital 

accumulated” (Cardak, 239), if a child is born into a low-income family, their chances of being 

successful in school are immediately lower than children in wealthy families. The likelihood of 

them failing out, dropping out, or only receiving a GED are higher because of lack of financial 

resources to be successful which catapults them into a life of poverty and if they have children, 

their children will more than likely experience the same results (Morgan & David, 423). After 

analyzing private education models and public education models, it was found that students who 

attend private schools have higher incomes later in life than compared to students who attend 

public schools (Cardak, 239). The economic advantage of families with money is clear here as 
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they can afford to send their children to private schools to receive a better education than low-

income families 

Social factors come from a variety of sources whether they are something the students 

have control over or they don’t; regardless social influences greatly impact students’ educational 

outcomes. By joining extracurricular activities or engaging with their parents, students and 

parents can be proactive to improve outcomes. However, some students don’t have access to 

after school programs or they don’t parents who are actively involved with their education.  

Unfortunately, the issue of race and income are factors that will continue to plague students until 

better research finds a method to break from the cyclical pattern created by race and income.  

The fourth and final hypothesis found in the literature, is the geographic location 

hypothesis which argues that whether students go to an urban school or rural school will impact 

their success as a student.  A study done in 2002 looked at the distribution of resources and 

equality of funding across communities from forty-nine states from 1992-1995. The levels of 

funding were not equal across states nor were they consistent within a state over the years. It 

concluded that “states with fewer school districts relative to students tended to have a more equal 

distribution of education dollars than states with more districts” (Moser & Rubenstein, 63). 

States with fewer districts could allocate more money to each district making sure they have an 

equal and fair amount of money to work with. A 2013 study examined the academic levels of 

children entering kindergarten showing that those in small urban areas and suburbs entered 

kindergarten had more advanced academic skills (Miller & Vortuba-Drzal, 234). It also looked at 

home-based vs. center-based preschools determining that home-based preschools, typically 

located in more rural settings, fostered a better environment to develop children’s academic 

skills. Research from the study also demonstrated that parents living in large urban areas had less 
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knowledge of their children’s academic development (Miller & Vortuba-Drzal, 235). Another 

study examined whether teacher’s qualifications affected student achievement in urban 

elementary schools. The results showed that weak to little relationships (Buddin & Zamarro, 

107). The geographic location hypothesis investigates the several factors influencing student 

outcomes. Geographic location of the school and home do influence the outcomes but factors 

such as childcares in early childhood ages demonstrate how important location can be. 

Past research has focused on variables such as resources allocated to the classroom, 

student-to-teacher ratio within a classroom, participation in extracurricular activities, family 

dynamics, race, income, and geographic location as predictors for a student’s educational 

performance. I include another variable: ratio of teacher to administrative salaries. Recent news 

focuses on the drop in standardized test scores of American students in comparison to students in 

other countries. Because the salaries of administrator’s are at an all time high, I hypothesize that 

the shift of money away from teachers is to blame for the drop in standardized test scores. 

 

 Hypothesis & Theory 

 I hypothesize that the standardized test scores of students across the United States is 

dependent on how each school chooses to allocate the money for teacher and administrator 

salaries. The variable of interest is the ratio of teacher salaries to administrator salaries. The 

dependent variable is the average standardized test scores of students across the United States.  

 The argument I make is a rationalist argument. People are rational beings and will go 

towards a job that pays more money. When administrators are paid more money than what 

teachers are paid, teachers will be enticed to leave the classroom. The teachers will respond to 

the incentive of making more money, and will become administrators. This will pull the good 
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teachers out of the classrooms which leaves empty spots within classes and administrators must 

quickly fill with candidates that may not be as qualified as previous teachers.   

If schools were to pay their teachers more money, they would incentivize more people to 

be teachers, likely attracting better teachers to the classroom. However, if they pay 

administrators more money, they incentivize good teachers to leave the classroom and become 

administrators.  

When schools put more money towards the administration, they are shifting much needed 

resources away from the classroom, including the teacher. These are resources necessary for 

teachers to not only educate, but to educate effectively. This shift in resources results in a 

negative effect on student standardized test scores because the student is lacking the necessary 

resources to perform well.  

 Schools that put more resources towards the classroom and towards teachers than towards 

the administrators, on the other hand, are more likely to have higher student test scores. The 

increased money to teachers and classrooms results in good teachers remaining in the classroom 

to teach and having the resources to educate students. Because there is more money going 

towards the teachers and the classroom, more money can be used to ensure that students are 

performing to the best of their ability.  

 

Data and Methods 

I regress the standardized math and reading test scores of fourth graders from 2009-2010 

across the United States on my variable of interest, the ratio of teacher salaries to administrative 

salaries. I include several additional independent variables in the analysis: student to teacher 

ratio, political party of the Governor and the percent white by state. I also include several control 
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variables from the literature: percent female by state and average income by state. I expect to 

find a statistically significant correlation between my dependent and variable of interest.  

I measure standardized test scores using data from The Nation’s Report Card from 2009-

2010. The math scores range from 227 to 252 showing the range, which demonstrates the 

variance in standardized math scores of fourth graders across the United States. Figure 1, shown 

below, offers a clear visual representation of the distribution of test scores on the math portion of 

the test. The histogram shows the distribution of math scores are in the United States. The left 

and right ends of the histogram represent possible outliers. The lowest math score, an average of 

219, is representative of the District of Columbia whereas the highest math scores come from 

Massachusetts, with an average of 252.  

Figure 1 

Distribution of Math Scores 

 

I will operationalize the reading scores value from 207 to 234 demonstrating the variance 

in standardized reading scores of fourth graders across the country using data from The Nation’s 
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Report Card from 2009-2010. Figure 2, shown below illustrates the variance in test scores for 

reading tests across the United States. With reading scores, the normal distribution is on the 

lower end of the scoring scale, which is quite different from the math scores. The highest score, 

with an average of 234, is from the state of Massachusetts while Washington DC has the lowest 

reading score average at 202. The lower test scores do not appear to be outliers as they still fall 

close to the rest of the distribution of test scores across the country.  

Figure 2 

Distribution of Reading Scores 

 

I measure elementary school teacher salaries using data found in the National Education 

Association’s Rankings of the States from 2009 (National Educational Association). I will 

operationalize the value from $71,633 to $33,837 with the range demonstrating the large 

variance in elementary school teacher salaries across the United States. Figure 3, below, shows a 

visual of the data and the variance between teacher salaries from state to state. On the high end 
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of the spectrum if New York, where the average annual salaries for teachers is $71,633 while 

South Dakota, on the low end, has an average annual salary of $38, 837.  

Figure 3 

Distribution of Teacher Salaries 

 

 I measure the elementary school administrator salaries using data from the Schools and 

Staffing Survey from the National Center for Education Statistics (National Education 

Association). I will operationalize the value from $53,700 to $101,700 with the range 

demonstrating the variance in administrative salaries in elementary schools across the United 

States. Below in Figure 4, the histogram of administrator salaries visualizes the distribution of 

administrator salaries across the United States. The figure shows that school administrators in 

New Jersey make the most; the average annual salary is $101,700. Opposite of New Jersey is 

Montana, where the average annual administrator salary is $53,700. There are no significant 

outliers in this distribution.  
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Figure 4 

Distribution of Administrator Salaries

 

I include the data on teacher and administrator salaries strictly for demonstrative 

purposes. My variable of interest is the ratio of teacher salaries to administrator salaries. In order 

to calculate this ratio, for each state I divided teacher salaries by administrator salaries to receive 

a decimal number. This decimal number is the ratio that I use for all analyses. I will 

operationalize value from .637 to .884 with the range demonstrating the variation in ratio of 

teacher to administrator salary across the United States.  

Table 1, shown below, lists the descriptive summary statistics of my dependent variable, 

variable of interest, and independent and control variables. It first lists the descriptive statistics of 

my dependent variables: math scores and reading scores, followed by teacher salaries and 

administrative salaries as well as the ratio of teacher to administrative salaries, all of which are 

discussed above.  
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Table 1 
Descriptive Statistics on Dependent Variable, Variable of Interest, and Control Variables 

Variable Observations Mean Standard 

Deviation 

Min Max 

Math  

Scores 

51 239.94 5.77 219 252 

Reading  

Scores 

51 222.98 11.94 202 234 

Teacher  

Salaries 

51 $52,218.16 $7717.15 $38,837 $71,633 

Administrator 

Salaries 

51 $71,762 $11,641.54 $53,700 $101,700 

Ratio of Salaries 51 .732 .059 .637 .884 

Student-To-Teacher 

Ratio 

51 .732 .059 .637 .884 

Percent White 51 .725 .152 .251 .949 

Income 51 $40,460 $5489.17 $35,000 $55,000 

Governor’s Party 51 .42 .498 0 1 

Percent Female 51 .506 .007 .48 .517 

 

My first control variable is student-to-teacher ratio which is measured using data from the 

National Center for Education Statistics from 2009 can be seen above in Table 1. The number of 

elementary school students per state ranged from 71,284 students in the District of Columbia to 
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6,289,578 students in the state of California. The number of elementary school teachers per state 

ranged from 5925.33 teachers in the District of Columbia to 334,996.94 teachers in the state of 

Texas. The ranges demonstrate the variance in numbers of students and teachers per state. For 

my analyses, I used the student-to-teacher ratio. In order to calculate this ratio, for each state, I 

divided the number of students by the number of teachers in order to receive a decimal number 

which was the ratio. I use this ratio as a decimal number for all analyses.  

My second control variable, seen above in Table 1, measured percent white by state taken 

from State and Local Politics: Institutions and Reform (Donovan, Mooney, & Smith, 24-25). I 

will operationalize the values from .251 to .949. The range demonstrates the variance in the 

percent of whites per state. The lowest value, .251, represents the state of Hawaii, meaning that 

only 25.1% of Hawaii’s population is white. The state of Maine represents the highest value of 

.949, meaning that 94.9% of Maine’s population is white.  

My third control variable, income as seen above in Table 1, is a measure of average 

income by state and is taken from State and Local Politics: Institutions and Reform (Donovan, 

Mooney, & Smith, 29). The data classified the states by five different categories of income: 

under $35,000, between $35,000 and $39,000, between $40,000 and $44,000, between $45,000 

and $49,000, and greater than $50,000. For simplicity purposes, states that fell into the between 

$35,000 and $39,000 category were entered as $39,000, states between the $40,000 and $44,000 

category were entered as $44,000 and states between $45,000 and $49,000 were entered as 

$49,000. States that fell at under $35,000 were entered as $35,000 while states that fell above the 

$50,000 mark were entered as $55,000 in order to maintain the distinction between that category 

and the category under. I will operationalize the values from $35,000 to $55,000 with the range 

showing the variance in average personal income per state. States such as Alabama, Indiana, and 
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Mississippi are examples of states that personal income was under $35,000. Connecticut, 

Massachusetts, and New Jersey are examples of states where personal income is greater than 

$50,000.  

My fourth control variable, seen above in Table 1, is the political party of the Governor 

and is taken from State and Local Politics: Institutions and Reform (Donovan, Mooney, & 

Smith, 16). I will operationalize the values from 0 to 1 because this variable is a dichotomous 

variable. I looked specifically at whether a state had a Democratic Governor in 2009 where “0” 

represents no and “1” represents yes, signifying the presence of a Democratic Governor. Alaska 

is an example of a state that was identified by a “0” because it had a Republican Governor 

whereas Colorado is denoted by a “1” because it had a Democratic Governor.  

My fifth and final variable, as seen above in Table 1, is percent female by state taken 

from Index Mundi, a site which provides state and country profiles and data (Index Mundi). I 

will operationalize the values from .48 to .517 with the rage showing the variation in percent 

female per state. The state of Alaska has the fewest female per state with the lowest value of .48, 

showing that 48% of Alaskan residents are females. The highest value, .517, represents the state 

of Rhode Island demonstrating that 51.7% of the residents of Rhode Island are female.  

  I test a standard ordinary least squared regression. I test two separate models to separate 

the test scores. The first model regresses the math standardized test scores of fourth grade 

students on my variable of interest, the ratio of teacher to administrative salaries. The second 

model regresses the reading standardized test scores of fourth grade students on my variable of 

interest, the ratio of teacher to administrative salaries.  
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Results 

 Table 2 below, reports the findings from the regression analysis on math test scores. In 

the model, we see that ratio of teacher to administrative salaries, student-to-teacher ratio, percent 

white, income, and percent female are statistically significant variables in the model. The R-

squared value came to .6556 meaning that the model explains about 65.56% of my question. 

However, the adjusted R-squared value, which accounts for error, is only 0.6075, which is 

60.75%.  

 In the model, my variable of interest, the ratio of teacher to administrative salaries, is a 

statistically significant predictor of math test scores at the 95% confidence level. Percent white 

by state and income are statistically significant predictors of math test scores at the 99% 

confidence level. Student-to-teacher ratio and percent female by state are statistically significant 

predictors of math test scores at 90% confidence level. Not significant in this study was political 

party of the Governor, suggesting that political parties do not predict math test scores.  
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Table 1 
Results for Math Scores 
Variable Coefficient  

(Standard Error) 

Ratio of Salaries -29.787** 
(9.387)  

Student-to-Teacher 
Ratio 

-.423*  
(.225) 

Percent White 18.374*** 
(3.739) 

Income 0.0005*** 
(0.0001) 

Governor’s Party 1.450 
(1.116) 

Percent Female -138.060* 
(79.591) 

Constant 303.924 
(45.815) 

R2 0.6556 

N Size 51 

1Coefficients are reported with standard errors in parenthesis 
*Significant at the 90% confidence level (.1) 
**Significant at the 95% confidence level (.05) 
***Significant at the 99% confidence level (.01) 
 

Table 3 below, reports the findings from the regression analysis on reading test scores. In 

the model, we see that the political party of the governor is statistically significant in the model. 

The R-squared value came to 0.1832 meaning that the model explains about 18.32% of my 

question. However, the adjusted R-squared value, accounting for error, is 0.0692, which is 

6.92%.  

In the model, political party of the Governor is a statistically significant predictor of 

reading test scores at the 95% confidence level. My variable of interest, ratio of teacher to 

administrative salaries was not statistically significant in this model. Also not significant in this 
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study was the student-to-teacher ratio, percent white by state, income, and percent female, 

suggesting that these variables to not predict reading test scores.  

Table 3 
Results for Reading Scores 
Variable Coefficient  

(Standard Error) 

Ratio of Salaries 7.063 
(29.886)  

Student-to-Teacher 
Ratio 

0.733 
(0.718) 

Percent White 12.107 
(11.905) 

Income 0.0003 
(-0.0003) 

Governor’s Party 7.560** 
(3.554) 

Percent Female 170.842 
(253.386) 

Constant 94.490 
(145.858) 

R2 0.1832 

N Size 51 

1Coefficients are reported with standard errors in parenthesis 
*Significant at the 90% confidence level (.1) 
**Significant at the 95% confidence level (.05) 
***Significant at the 99% confidence level (.01) 
 
 

Conclusions and Implications  

The importance of understanding the factors contributing to the results of standardized 

test taken by students across the country is an important issue facing educators, school 

administrators, and policy makers today. This study analyzed and discussed previous literature 

on the topic of student success as well as used statistical analysis to further demonstrate the 
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impact of the ratio of teacher to administrative salaries on scores from math and reading 

standardized tests taken by fourth graders. Applications can be made to apply past research and 

this study to examining the overall success of students.  

Results from my analyses were not as I had originally predicted. The strongest model was 

the model testing math scores. My variable of interest was statistically significant and because 

the model explained 65.56% of the question. In regards to the model testing reading test scores, I 

was expecting to find more statistically significant variables as well as to have more of the 

question explained. Because previous literature found some variables significant that I did not 

find significant, there are a lot of improvements to be made in the future in order to better 

explain the question.  

In order to improve outcomes in future studies, it would be better to look at these 

variables on a smaller scale, rather than state averages. Considering the massive size and density 

of some states, using state averages may not be as accurate as it would be to look at the variables 

by county or by school district. Further research should also examine this relationship over time 

and examine any possible changes in test scores to determine what variables are causing this 

change.  Additionally, it could be insightful to combine variables to observe how they interact 

with each other and affect the relationship with the dependent variable. For example, looking at 

low-income female students in comparison to high-income female students and how their math 

test scores and reading test scores compare. Additional variables, such as material taught in 

classroom and presence (or lack of presence) of teaching assistants could be tested in the future 

to see what effects they have on students’ standardized test scores.  

 

 

Paper 1 Quest: A Journal of Undergraduate Research Page 23



	  
	  

References 

Achilles, C. M., Finn, J. D., & Pate-Bain, H. (2002). Measuring class size: Let me count the 

ways. Educational Leadership, 59 (5), 24-27. 

Andrews, E. B., & Thompson, W. R. (2010). Structured physical activity can co-exist with 

improvements in academic performance in after school setting. Medicine & Science in 

Sports & Exercise, 42(5), 523. 

Aos, S., & Pennucci, A. Washington State Institute for Public Policy, (2013). K-12 class size 

reductions and student outcomes: A review of the evidence and benefit-cost analysis (13-

01-2201). Retrieved from website: http://www.wsipp.wa.gov/rptfiles/13-01-2201.pdf 

Arsen, D., & Ni, Y. (2012). Is administration leaner in charter schools? Resource allocation in 

charter and traditional public schools. Education Policy Analysis Archives, 20 (31), 1-24. 

Brewer, D. J. (1996). Does more school district administration lower educational productivity? 

Some evidence on the “administrative blob" in New York public schools. Economics of 

Education Review, 15 (2), 111-124. 

Buddin, R., & Zamarro, G. (2009). Teacher qualifications and student achievement in urban 

elementary schools. Journal of Urban Economics, 66 (2), 103-115. 

Cardak, B. A. (2004). Ability, education, and income inequality. Journal of Public Economic 

Theory, 6 (2), 239-276. 

Cohen, D. K. (1969). Education and race. History of Education Quarterly, 9 (3), 281-286. 

Dee, T. S. (2005). Expense preference and student achievement in school districts. Eastern 

Economic Journal, 31 (1), 23-44. 

Donovan, T., Mooney, C., & Smith, D. (2009). State and local politics: Institutions and reform. 

(3rd ed.). Boston: Centage Learning. 

Paper 1 Quest: A Journal of Undergraduate Research Page 24



	  
	  

Everson, H. T., & Millsap, R. E. (2005). Everyone gains: Extracurricular activities in high 

school and higher SAT  scores. Retrieved from 

http://research.collegeboard.org/sites/default/files/publications/2012/7/researchreport-

2005-2-extracurricular-activities-high-school-higher-sat-scores.pdf 

Fowler, W. J., & Walberg, H. J. (1991). School size, characteristics, and outcomes. Educational 

Evaluation and Policy Analysis, 13 (2), 189-202.  

Groves, E. (1932). The modern American family. Annals of the American Academy of Political 

Science, 160, 216-222. 

Index Mundi. (2010). United States - female population percentage by state. Retrieved from 

http://www.indexmundi.com/facts/united-states/quick-facts/all-states/female-population-

percentage 

Johnson, J. (2002). Will parents and teachers get on the bandwagon to reduce school size?. The 

Phi Delta Kappan, 83 (5), 353-356. 

Mensah, Y. M., Schoderbek, M. P., & Sahay, S. P. (2013). The effect of administrative pay and 

local property taxes on student achievement scores: Evidence from New Jersey 

public. Economics of Education Review, 34, 1-16. 

Miller, P., & Vortuba-Drzal, E. (2013). Early academic skills and childhood experiences across 

the urban-rural continuum. Early Childhood Research Quarterly, 28 (2), 234-248. 

Morgan, J., & David, M. (1963). Education and income. The Quarterly Journal of Economics, 77 

(3), 423-437. 

Moser, M., & Rubenstein, R. (2002). The equality of public school district funding in the United 

States: A national status report. Public Administration Review, 62 (1), 63-72. 

Paper 1 Quest: A Journal of Undergraduate Research Page 25



	  
	  

National Education Association. Department of Education, (2010). Rankings of the states 2010 

and estimates of school statistics 2011. Washington DC: National Education Association. 

Painter II, M. A. (2013). Immigrant and native financial well-being: The roles of place of 

education and race/ethnicity. Social Science Research, 42 (5), 1375-1389. 

The Nation's Report Card. (2013). What states are making gains? Retrieved from 

http://nationsreportcard.gov/reading_math_2013/ 

The National Education Association. (2013). No child left behind act. Retrieved from 

http://www.nea.org/home/NoChildLeftBehindAct.html 

Tucker-Drob, E. M. (2013). How many pathways underlie socioeconomic differences in the 

development of cognition and achievement? Learning and Individual Differences, 25, 12-

20. 

Williams, A. (2011). A call for change: Narrowing the achievement gap between white and 

minority students. The Clearing House: A Journal of Educational Strategies, Issues, and 

Ideas, 84 (2), 65-71. 

Williams, J. (1986). Education and race: The racialisation of class inequalities?. British Journal 

of Sociology and Education, 7 (2), 135-154. 

 

 

 

 

Paper 1 Quest: A Journal of Undergraduate Research Page 26




