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ABSTRACT 

 

The concept of return on investment for public education requires an 

understanding of the cumulative impact of resources employed to educate a student over 

time.   The State of Vermont presented a unique opportunity to measure the return on 

investment as indicated by student outcomes.  The governance structure of Vermont 

school districts allowed the identification of investments at the local school level, thereby 

enabling a match between the outcomes for 1355 students on the New Standards 

Reference Exam and cumulative investments over time.  

The longitudinal study examined the relationship between the cumulative 

investment made during the first eight years of school and student outcomes based upon 

three assessment points, in fourth, eighth and tenth grades for students within the sample.  

The study included an examination of the relationship between poverty, investments and 

student outcomes, indicated included Free or Reduced Lunch eligibility and Adjusted 

Gross Income.  The study also examined the relationship between student performance 

and responses to the Opportunity to Learn Survey, assessing the student‟s perception of 

their school.  Vermont Department of Education databases included financial investments 

from 1997 through 2004 and matched student outcomes on the New Standards Reference 

Exam in 2000, 2004, and 2006 in both English and Language Arts and Math.   

The results analysis indicated statistically significant relationships between 

student outcomes and investment which grew over time, and when the investments were 

more closely related to direct instruction on students, and were especially evident in 

math.  Furthermore, there was a statistically significant relationship between levels of 

investment and outcomes for students within the same economic group and between 

students‟ responses to the Opportunity to Learn survey and investment levels.   

The results of this study provide legislators and policy makers with longitudinal 

clarification regarding the relationship between per pupil investment and student 

outcomes. 
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CHAPTER 1 – Introduction to the Study 

 

Statement of the Problem 

 

 It has been over ten years since the state of Vermont restructured its system for 

the funding of education to provide a more equal playing field for its students.  Since the 

initial change instituted in 1997 in Act 60, Vermont‟s legislature has enacted two 

additional changes in education funding whose purpose was to remedy inequities in the 

education funding system.   Currently, there is discussion regarding the value of the two 

acts designed to equalize funding, with suggestion by the state‟s Governor that there is no 

need for the legislation.   

Vermont‟s graduating class of 2008 started first grade in the year that the 

Vermont Supreme Court decided the Brigham Case, which resulted in the passage of Act 

60, the Equal Education Opportunity Act.  The class of 2008 has had the longest 

exposure to the effects of Vermont‟s funding equalization.  Student outcomes were 

measured through the New Standards Reference Exam (NSRE) in fourth, eighth and 

tenth grades, providing outcome data over time.  The students were also provided with an 

opportunity to relate their own perception of their opportunity to learn in an Opportunity 

to Learn survey.   The available data for the 2008 cohort provided an opportunity to 

examine the strength of relationship between investment categories, student performance 

and the students‟ perception of their opportunity to learn.  Further the data provided an 

opportunity to closely examine outcomes and investments with a level of specificity that 

includes cumulative funding by category and student demographic segments.     

 

 



 

2 

 

Property taxes have been the basis for the funding of education in Vermont for 

two centuries.  At the outset, the contribution towards education was proportional, with 

those who could afford more expected to pay more for the common good.  In fact, the 

ability to pay was considered within the founding document of the state in which Article 

9 of the Vermont Constitution, established in 1793 states: 

That every member of society hath a right to be protected in the enjoyment of life, 

liberty, and property, and therefore is bound to contribute the member's 

proportion towards the expense of that protection… and previous to any law being 

made to raise a tax, the purpose for which it is to be raised ought to appear evident 

to the Legislature to be of more service to community than the money would be if 

not collected. (www.leg.state.vt.us/statutes/const2.htm)  

 

The state constitution further supports the concept that the government‟s function 

is to act in the best interests of the public as a whole.   

That government is, or ought to be, instituted for the common benefit, protection, 

and security of the people, nation, or community, and not for the particular 

emolument or advantage of any single person, family, or set of persons, who are a 

part only of that community…(http://www.leg.state.vt.us/statutes/const2.htm) 

 

While the practice of using property tax as the major source funding towards the cost of 

education may have been proportional within a town, it failed to retain any resemblance 

of proportionality when one looked outside the borders of towns within the state of 

Vermont.  Where there may have been some logic in that practice when travel between 

towns was considerably less common, ease of travel has resulted in movement of citizens 

between towns.  Citizens residing in one community frequently commute to another for 

work, thereby contributing to the economic wealth of the town of their employment.   

Resort communities like Stowe or Killington would be hard pressed to conduct the level 

of business present without the efforts of citizens commuting from surrounding towns.  

The wealth that accumulated in some towns, based upon economic activities supported 

http://www.leg.state.vt.us/statutes/const2.htm
http://www.leg.state.vt.us/statutes/const2.htm
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by citizens throughout a region and the state, resulted in great disparities in education 

funding.  In 1997, prior to the passage of Act 60, “tax rates in Vermont ranged from a 

low of $0.12 to fund a per pupil local education investment level of $12,300 to a high of 

$2.28 to fund $7,850 in local spending” (Barre, Derby, Ferrara, James, et al., 2001, p.6).  

In 1998, two towns spending the same $6,600/student had tax rates of $0.83 and $1.79 

respectively (Barre et al, p. 6).   

In 1997, Vermont‟s education funding system joined the ranks of many U.S. 

states facing legal challenges to their systems of education funding.  The result was a 

1997 Vermont Supreme Court ruling that “the current educational financing system in 

Vermont violates the right to equal educational opportunities under Chapter II, § 68 and 

Chapter I, Article 7 of the Vermont Constitution” (Brigham v. Vermont, 1997, p. 15).   

The court found that “children who live in property poor districts and children who live 

in property rich districts should be afforded a substantially equal opportunity to have 

access to similar educational revenues” (Brigham v. Vermont, 1997, p.  15).    

  The legislative response to the Supreme Court‟s ruling was the Equal Education 

Opportunity Act (EEOA), commonly referred to as Act 60 which states, “local education 

spending will be substantially equalized so that each school district will have 

substantially equal capacity to raise and provide the same amount per pupil on a local tax 

base” (EEOA, 1997).  The act included provisions to require “the State Board of 

Education to develop a system to evaluate the equalizing effects of the finance system, 

the School Quality Standards (SOS) and student performance results” (VT DOE, 2008, p. 

4). Student performance had already been a focus for the State Board of Education which 

had, “in 1996 implemented the Vermont Comprehensive Assessment System (CAS) to 
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evaluate student performance in the state‟s schools, based on Vermont‟s Framework of 

Standards and Learning Opportunities, with the goal of improving teaching and learning” 

(education.vermont.gov/new/html/pgm_assessment/data.html#necap).   

Act 60 was implemented over a period of four years.  The law sought to equalize 

the tax burden and investment within districts by creating a sharing pool.  This was 

accomplished through a system that combined a per-pupil block grant, a state-wide 

property tax equalization rates, property tax relief for low and moderate income 

Vermonters, and an opportunity for taxpayers to elect to fund education at higher levels 

than the state established block grant through local share taxes.  Towns opting to invest 

more than the state block grant raised those funds through local taxes, but the amounts 

raised were deposited in a sharing pool and subsequently divided among all towns.  All 

towns could opt to invest more than the per-pupil block grant. Towns with lower property 

values were able to invest more because they were able to share in the dollars raised by 

higher property wealth towns.  Wealthier resort towns were especially disturbed by the 

system as second home owners and businesses with high value properties were 

subsidizing the cost of education in the state without opportunity to vote on the system. 

The system was a source of controversy as wealthier towns objected to the redistribution 

of revenues to communities with lower property values.  Some wealthier towns elected to 

cut local education investment and used fund raising to satisfy the needs of their schools, 

thereby side-stepping the system. (Saas, 2007, 4-6)   

Concerns regarding aspects of Act 60 were addressed in 2004 in Education 

Funding Act or Act 68, which amended provisions of Act 60.  The financing system was 

adjusted, providing additional definitions of tax rates, property types, and tax relief as 

http://education.vermont.gov/new/html/pubs/framework.html
http://education.vermont.gov/new/html/pubs/framework.html
http://education.vermont.gov/new/html/pubs/framework.html
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well as provisions to promote greater efficiencies and cost containment, with 

requirements for the Department of Education (DOE) and the State Board of Education to 

report to the Legislature on conditions of investment and student achievement.  The act 

provided consistency in tax rates statewide.  The differentiation between homestead and 

non-homestead properties provided relief to second home owners and businesses.  

Properties categorized as homesteads, defined as primary residences with up to two acres 

bare the cost of local education investment decisions.  Non-homestead properties are 

taxed at a rate set by the state and are not subject to local education investment decisions.  

Those affected by the non-homestead property tax include those owning tracts of land in 

excess of two acres, businesses and second home owners, many of whom would not be 

eligible to vote in local elections and would therefore have no voice in education budget 

decisions.  Property tax relief for low and moderate income households remains in place 

with some modifications.  The statute includes a provision that would impose an 

additional tax on towns electing to spend more than a specified percentage above the 

previous year‟s state-wide average, with the amount above the town‟s requirement‟s 

going into the sharing pool.  Initially, the amount allowed was 135 percent, but that 

amount has been reduced to 125%. (Saas, 2007, 7-9)    

Investment in education has continued to rise despite efforts to slow the demand.   

Additionally, there has been a rapid escalation in property taxes throughout the state as 

property values escalated more rapidly than incomes.  “Concern about increasing 

educational investment has been expressed by government and private sector leaders as 

well as taxpayers.   The education community at all levels has been challenged by the 

changing environment”, (Altemus, Taylor, Hock, Magill et al, 2008, p. 4).  The 
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Legislature responded by passing Act 82, an Act Relating to Education Quality and Cost 

Control (H. 526) in 2007.  The act focuses on special education investments, seeking 

greater containment, as well as greater understanding of education cost drivers.  It 

imposes a five year action plan on those districts that do not contain fund requirements to 

the satisfaction of the Department of Education.  

 Despite changes in the finance system, achievement gaps between students 

continue to challenge the state.  “Differences within schools raise equally important 

questions, such as whether students from poorer households have the same learning 

opportunities as other students. Research indicates that low-income Vermont students 

continue to perform at lower levels than other peer groups” (Altemus, Taylor, Hock, 

Magill et al, 2008, p. 4).  Since the passage of Act 68, education investment gaps have 

begun to widen.   We do not have a clear understanding of is the cumulative impact of 

funding differences on student outcomes over time.   Furthermore, we do not have a clear 

understanding of the relationship between socioeconomic status (SES) and cumulative 

investment on student outcomes over time.   

Research indicates that the manner in which funds are invested within each 

district or school is far more important to achievement than the existence of equivalency 

in funding from one district to the next. Wenglinsky‟s research indicated that “as much 

money as possible should go to the classroom. Instructional spending proved important 

…, while the other types of spending had more mixed effect” (1998, p.13).  Wenglinsky‟s 

research is supported by Borman and Hewes whose research indicated positive results for 

8
th

 graders who had participated in Success for All, “a comprehensive program that 
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emphasizes prevention and early, intensive intervention designed to detect and resolve 

learning problems as early as possible” (2002, p. 5).      

Altemus, Taylor, Hock, Magill et al. (2008) acknowledge the importance of 

accurately assessing the manner in which funds are allocated and point to the complexity 

in doing so given Vermont‟s current structure of fiscal and achievement reporting.   

The current school finance system tracks spending at the district level. 

 Comparing spending from one district to another relies to varying degrees for 

 services from supervisory unions. Therefore, costs appearing at the district level 

 in one system may appear at the supervisory union level in another. This creates a 

 challenge in understanding differences in school districts‟ education spending. 

 Also, it is still not clear how the School Quality Standards (SQS) relate to either 

 education spending or student performance. It remains difficult to draw direct 

 relationships between student performance, the School Quality Standards and 

 school spending. (Altemus, et al. 2008, p. 1-2) 

 

While there are difficulties associated with accurately linking relevant cost data to 

achievement for all Vermont students, there is sufficient data to conduct a study of the 

relationship between investment and student achievement for a significant sampling of 

Vermont schools.  Paustian conducted a study of 141 schools, incorporating data from 

1998 to 2002 to “understand the relationship between per-pupil investment and student 

performance on the Vermont standardized assessments given yearly to all fourth grade 

youngsters” (2004, p. 4).  Paustian‟s study showed a “statistically significant positive 

relationship between per-pupil investment and student performance on the New 

Standards Reference Exam given to fourth graders” (Paustian, p. 122).  Her work also 

showed “the schools that spent the least per pupil had the lowest performance results for 

all five years and also showed that highest poverty schools also had the lowest 

performance results” (2004, p. 123).  Paustian‟s study concluded in 2002.  
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The importance of achievement as a focus of the legislature and the public has 

heightened with provisions of No Child Left Behind. A district‟s failure to reach the 

state‟s proficiency standards or Adequate Yearly Progress (AYP) can result in greater 

intervention requirements for a district, which translates to higher funding from 

taxpayers.  As of 2007, close to two thirds of Vermont schools met AYP, which means 

that slightly more than one-third did not (Altemus et al., 2007, p. 7).   “NCLB relies on 

average test scores, which usually reflect differences in student background 

characteristics more than differences in school quality” (Kim & Sunderman, 2004, p. 9) 

as is indicated by the fact that schools failing to meet AYP in Vermont have a tendency 

to have higher populations of students on free and reduced lunch, indicative of low 

income families.  According to the EEO Report for 2008; “(Test) scores of students who 

are eligible for free or reduced price lunch (FRL) consistently lag behind those of their 

peers who are not eligible for FRL” (Altemus et al., p. 7).  Vermont‟s Department of 

Education released data on accountability determinations based on the fall 2007 statewide 

assessment indicating that, of the 79 schools included on the list of failing to meet AYP, 

69% included students on FRL.     

The current administration has become increasingly impatient with dollars for 

education, especially in light of a faltering economy as evidenced in Governor Douglas‟ 

inauguration address in January of 2009 in which he stated, “Bringing education 

spending in line with other important aspects of government is the first step toward a 

more equitable budget” (www.vpt.org/programs/Vtbudgetaddress2009.html).   

The focus on dropping enrollments with a resulting rise in investment per pupil 

has been the subject of much discussion.  As the cost of education in Vermont continues 
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to rise, the need to understand the impact of funding per pupil on achievement becomes 

ever more important.   

Paustian‟s study provides reason to examine the impact of funding in greater 

depth.  Her work examined the effect of investment on five different groups of fourth 

graders, examining the NSRE scores for students in the fourth grade in 1998 through 

2002.  The study established evidence of a relationship between per pupil investment and 

student outcomes however, the measurement of per pupil investment is based on only one 

year of investment per year of assessment, or the investment made during the course of 

the students‟ fourth grade year.  While it may be fair to say that a current investment is 

indicative of previous investment, it does not provide a clear picture of the level of 

cumulative investments over time, nor does it allow insight into the relationship between 

the differences in cumulative investment by category and student outcomes over time.  

 The purpose of this study was to determine the relationship between foundational 

per pupil investments in Vermont schools and student performance.  The foundational per 

pupil investment is the amount dedicated to the education of students over the course of 

their primary and middle school years.  The education of a child is an amalgamation of 

information learned over time.   While questions on a standardized assessment are geared 

towards the standards applied to the grade level of the examination, the skills and 

knowledge required to take the test are acquired throughout the student‟s academic 

career.  The differences in investment for one year may not appear significant but, when 

aggregated, represent an amplification of impact on student outcomes.    

The study identified fifty-six K-8 schools with self-contained finance systems in 

order to isolate educational investments by category for each district for the fiscal periods 
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1997-2004.  Enrollment data for those years was used to determine the per pupil 

investments for each year.  Scaled scores in Math and English/Language Arts for 2000, 

2004 and 2006 were used to measure student outcomes for students who attended the 

fifty-six schools identified for the study.  The study controlled for the effect of mobility 

and transience by using only student scores matched to the same school ID for both 4
th

 

and 8
th

 grade.  The study also examined the relationship between outcomes, investments 

and student responses to the Opportunity to Learn Survey.   

The primary hypothesis is there no significant relationship over time between 

investment and student performance on the New Standards Reference Exam for students 

entering 4
th

 grade in 1999.  The secondary hypothesis is that there is no statistically 

significant relationship between or among student performance on the New Standards 

Reference Exam and the independent variables, when socioeconomic status is controlled.  

Socioeconomic status for this study is determined at the student level by poverty as 

determined by enrollment in the school‟s free and reduced lunch (FRL) program and at 

the district level based upon a community‟s Adjusted Gross Income.  The last hypothesis 

is that there is no significant relationship over time between investment and student 

responses to the Opportunity to Learn Survey (OTL).   

Purpose of the Study 

  

 This study examined the relationship between patterns in investment and student 

outcomes based upon scores on the New Standards Reference exam for students who 

entered first grade in 1996 and took the NSRE exams in fourth (2000), eighth (2004) and 

tenth grades (2006).   The study will include students attending only those K-8 schools 
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for which investment can be tracked to a single district.  A total of fifty-six K-8 schools 

have been identified as meeting that criterion.   

Research Questions 

 

The following questions were addressed in this research:  

1. What are the patterns in assessment outcomes, and total per pupil investment, 

total per pupil in direct instruction, in direct instruction without Special 

education funds, and in Instruction Support over the course of the study 

period?  

2. What is the variation in cumulative per pupil investment between districts and 

over the course of the study period? 

3. Is there a relationship between performance scores and cumulative per pupil 

investment and with respect to particular investments in instruction? 

4. What is the relationship between per pupil investment and the performance scores of 

students with respect to poverty?   

5. What is the relationship between foundational per pupil investments, and 

response to the Opportunity to Learn (OTL) survey?    

Significance of the Study 

 

 The results of this study provide legislators and policy makers with longitudinal 

clarification regarding the relationship between per pupil investment and student 

outcomes.   The findings of this study will allow for conclusions to be drawn regarding 

the relationship of investment on student outcomes over time including students who are 

ineligible for free and reduced lunch.  The study will also provide information regarding 
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the impact of special education reimbursement formulas on general education outcomes.   

The study may also provide information to guide funding decisions at both the local and 

state levels, aiding in determining whether resources are being sufficiently targeted.   

Additionally, it may serve to identify a need to seek an alternative measurement for 

NCLB, in the form of the Growth Model, which measures the growth of individual 

students which may provide greater evidence of learning in those who arrive in school 

behind their peers.    

Summary 

 

 The importance of clarification regarding the relationship between funding and 

student outcomes is important to the appropriate balance of resource allocation.  The 

balance of the paper will provide the reader with a review of the literature in the area of 

education finance, the methods that were employed in analyzing the data, the results of 

the statistical analysis, a discussion of the results and the conclusions that may be drawn.  
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CHAPTER 2 – Review of the Literature 

 

 The impact of funding on educational achievement has been the focus of 

considerable controversy and research. Vermont‟s Legislature is not alone in its interest 

in the impact of funding on achievement.  Demands for greater equity and adequacy in 

funding have resulted in state legislatures and courts across the nation seeking more 

definitive information concerning funding levels which provide a balance between the 

public‟s willingness to absorb costs and student needs. Finance reform includes inherent 

controversy as scarce resources are redistributed. Achievement has come into greater 

public focus as the implementation of NCLB includes sanctions igniting public debate 

concerning the effectiveness of schools.   

This literature review will include work on school funding reform, the impact of 

funding on achievement including a discussion regarding methods used and Vermont‟s 

condition in terms of financing, taxation and achievement.   

School finance reform 

 

The U.S. Supreme Court‟s decision fundamentally changed the path for legal 

challenges to education funding formulas in 1973 with the Rodriquez case, which 

resulted in a decision for the defense.  The court found that “education was not a 

fundamental right of the federal constitution” (Rebell, 2002, p. 3). Plaintiffs were forced 

to seek remedies within their own state judiciary system, necessitating an examination of 

the establishment of education as a fundamental right. Since that time, citizen groups 

have worked to challenge the funding mechanisms both at the federal and state levels.   
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 Education funding across the nation depends upon a mix funding sources; 

procuring money at the federal, state, and local levels.  The mix of funds is the source of 

the controversy.  Local funding is based entirely upon property values.  A formula 

heavily reliant on local taxes has a tendency towards inequity resulting from differences 

in property values between communities.  Wealthier communities raise funds more 

readily and can afford better schools with lower tax rates and lower tax burdens (the ratio 

of tax to income).  Low property value communities are often hard pressed to provide an 

adequate system with high tax rates, and a higher tax burden.  An extreme example was 

evident in Texas case Edgewood Independent School District v. Kirby in the late 1980‟s 

where “Supreme Court Justice Oscar H. Mauzy translated Texas‟s property wealth 

disparity into substantive terms such that 300,000 students in the lowest wealth schools 

have less than 3% of the states property values and while the 300,000 students in the 

highest-wealth schools have over 25% of the state‟s property value” (Springer and 

Guthrie, 2007, p. 103).  The property tax rates in the wealthiest districts averaged only 

66% of the tax rates of the poorest districts, but resulted in per pupil expenditures of close 

to 2.4 times that of the poorest districts ($7,233 vs $2,978) (Springer and Guthrie, 2007, 

p. 103).   

 Vermont did not escape this condition and significant disparities existed prior to 

the VT Supreme Court‟s ruling in the Brigham case.   

In fiscal year 1995… the Town of Richford's property tax base was 

approximately $140,000 per student, second lowest in the state, and its average 

student expenditure was also among the lowest at $3743.   By contrast, the Town 

of Peru enjoyed a tax base of approximately $2.2 million per student, and its per 

pupil expenditure was $6476” (VT Supreme Court, Brigham, 1997, p.6) 
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 Lawsuits focusing on the question of equity in education finance do not 

necessarily seek to address how much money is required, with many justices preferring to 

leave that question up to state legislatures, nor do they seek to mandate equal 

investments.  An imposition of an equitable system has the potential to result in a 

backlash, when the redistribution of revenues generated from property wealth has 

resulted in taxpayers deciding to fund less for education in the more generous districts 

rather than to have funds dispersed to poorer districts.  “California provides evidence that 

equalization can be accomplished by leveling down as well as by leveling up” (Briffault, 

2007, p.41).   The result of successful equity cases would include the same revenue for 

the same property tax effort, as resulted in Vermont with the passage of Act 60.  

Vermont‟s system, and those like it, required that all towns‟ property taxes be provided to 

the state for distribution, resulting in wealthier towns having to share the taxes generated 

from their substantial grand list with towns having far more modest grand lists receiving 

from the pool of property tax funds. The end result was a more equitable property tax 

burden across the population and more equity in resources for schools across the state.  

The question of adequacy differs from equity in that it addresses the question of 

how much is needed.  Plaintiffs lobby for a bigger slice of public resources for lower 

income schools by seeking to enlarge the overall share that education receives from 

government. The issue of adequacy has inherent within it, a claim of quality; that those in 

schools with insufficient resources receive an inferior education to those in schools with 

better resources.  This can be seen in the following excerpt from the Vermont Supreme 

Court‟s decision: 

Having conceded that the current funding system fails to afford Vermont 

schoolchildren equal educational opportunities, it is immaterial-- the State 
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contends -- whether the parties agree on the precise nature of the educational 

"opportunities" affected by the disparities.   Indeed, in their oral arguments before 

this Court the parties assumed that unequal funding yields, at a minimum, unequal 

curricular, technological, and human resources.   School districts of equal size but 

unequal funding would not have the capacity, for example, to offer equivalent 

foreign language training, purchase equivalent computer technology, hire teachers 

and other professional personnel of equivalent training and experience, or provide 

equivalent salaries and benefits. 

(Brigham, 1997, p. 6) 

 As the standards movement gained momentum in the 1990‟s, so did the number 

of adequacy cases, more than doubling in number from the previous decade and far 

surpassing equity suits. (Peterson and West, 2007, p. 347-358).  NCLB results in a silver 

lining for students in low-income schools.   

NCLB‟s pragmatic obsession with measurement and assessments helps to provide 

the objective measures so helpful to courtroom success: its push for disaggregated 

data provides both the evidence and the motivation for closing the achievement 

gap across race and class. (Rudalevige, 2007, p.256) 

   

There have been at least 140 lawsuits filed since 1970, and 46 have been  

based on the concept of equity.  Of those, only twenty have succeeded.  Those that 

succeeded had in common language within their state constitutions that provided for 

equity.  Those that failed had in common constitutional language that was insufficient to 

support an equity case but frequently provided an opening for a suit based upon 

adequacy.  Some courts have been reticent to enter into the arena of school finance on the 

grounds of separation of powers. There have been 94 adequacy cases, 55 of which were 

successful, 24 were not, and 12 are pending.  The question of achievement has been 

increasingly insisted upon when discussions of adequacy are raised.  Courts are 

increasingly demanding that plaintiffs demonstrate that their state‟s system is the 

responsible for achievement gaps.     (Peterson and West, 2007, p.345-358). 
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Eastman holds that the level of specificity within a state‟s constitution has an 

impact upon whether a case is subject to judicial enforcement, and there are many 

constitutions that use language that is somewhat vague and lacks specificity such as 

“thorough”, “efficient”, and “adequate”.  Eastman further contended that the phrasing of 

education clauses in many state constitutions was “hortatory” or an aspiration rather than 

a right.  In some instances, the basis of his assessment was that the language of many 

constitutions contained the term “ought” which he interpreted as “setting legislative 

goals, not as imposing judicially enforceable mandates” (2007, p. 56).  He cited the 

Vermont State Constitution is an example.  

Laws for the encouragement of virtue and prevention of vice and immorality 

 ought to be constantly kept in force, and duly executed; and a competent number 

 of schools ought to be maintained in each town unless the general assembly 

 permits other provisions for the convenient instruction of youth.  

 (www.leg.state.vt.us/statutes/const2.htm).  

 

According to Eastman, the writers simply aspired to an ideal.  Robert Gensberg, lead 

attorney for Brigham vs. State, 1997, would disagree with Eastman‟s interpretation.  The 

guest lecturer to the University of Vermont‟s Education Finance and Law Seminar in 

June of 2007 explained that applying contemporary usage to a word or phrase written two 

hundred years ago is inappropriate. He explained that the task of Constitutional law 

includes an assessment of the original meaning of the language which is feasible through 

Black‟s Law Dictionary, considered the definitive source for terms at the time of their 

writing. According to the dictionary, “ought” meant, “shall” in 1797 and was therefore 

not hortatory but intentional.       

Eastman recognized the legitimacy of the early equity cases as “a salutary judicial 

check on majority tyranny” (2007, p. 69).  The appropriateness of such a check was 

http://www.leg.state.vt.us/statutes/const2.htm
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clearly in evidence in Alabama, in 1956, when the legislature amended the state‟s 

constitution education article with the clear intent to racially discriminate, an act that was 

later overturned by a state trial court in 1990 (Eastman, p. 63).  He goes on to contend 

that intrusion by the courts in the area of education financing should be limited to those 

circumstances where language is fairly specific as can be found in Florida‟s recent 

amendment to their constitution, which specifies a maximum class size.  Such provisions 

“lend themselves to judicial enforcement…as the courts are merely giving voice to the 

higher mandate the people have imposed through their state constitutions”.   Eastman‟s 

concern is that the spate of adequacy suits “removes educational policymaking from the 

political process altogether, permitting the courts to countermand the educational 

decisions that the people (or their representatives) make for themselves” (2007. p.68 and 

69).    

 Briffault‟s research supports the concept that adequacy suits are clouded with a 

lack of specificity.  Where it was possible to determine equity in that one could isolate 

the inputs as they were applied across the student population, it is far more difficult to 

determine what is “adequate”.  Some courts have been reticent to enter the arena of 

education funding, seeing it as a legislative rather than a judiciary issue.  Briffault 

provides an assessment of transitions in judicial views, assigning the outcomes to one of 

three categories; “inequity excused, equity minus and equity plus” (2007, p. 31).  He 

finds that court‟s ruling against equity suits tend to “invoke adequacy to excuse or 

mitigate a court‟s determination that an education system does not violate constitutional 

equality norms” (Briffault, p. 31).  The equity minus decisions are those that 

acknowledge that inequity exists and direct the state to bring up the funding for the 
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poorer districts without any call for equalization between districts (p. 32).  The “equity 

plus” decisions typically involve more complex requirements.  

…. the general blurring of adequacy and equity concerns appears to have led 

those courts willing to engage in school finance reform to converge on a common 

set of goals, including greater state definition of educational requirements; state 

adoption of performance standards; state monitoring of and accountability for 

local educational outcomes; requirements that states cost out the price of an 

adequate education and then ensure provision of necessary funds; partial 

equalization of financing, aimed more at bringing up the bottom than holding 

down the top; and a special concern with the needs of the educationally at-risk 

students or the poorest districts.  (Briffault, 2007, p. 47) 

 

Briffault‟s work gives evidence to the fact that the concepts of equity and 

adequacy are inexorably intertwined.  This is demonstrated in the New Jersey Supreme 

Court decision, which “emphasized that an adequate education must enable 

disadvantaged children to compete against children who hail from affluent suburban 

districts” (2007, p. 28). The standard to which courts have applied the term adequate has 

frequently been based in the ability of “students to compete successfully after 

graduation”.  Additionally, courts have recognized the fact that high investment districts 

may in fact be changing the definition of what is needed; “today‟s supplementation 

tomorrow become[s] necessary to satisfy the constitutional mandate”(Briffault, 2007,  

p. 28).  

 Outcomes in the area of adequacy suits vary.  Some states have seen significant 

changes as the state legislatures have responded to court ordered directives.  A number of 

legislatures have moved on their own, preempting court directives.  Various courts have 

found that a legislature‟s compliance with a directive to clarify adequacy does not 

guarantee that the legislature will follow through in terms of funding.  Plaintiffs have 

returned to court many times in some states as legislatures have repeatedly failed to 
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comply with their own education funding mandates.  Briffault observed that political will 

and judicial fortitude play a significant role in the course of adequacy and equity in 

education funding.  (2007, p. 45-48) 

 A great deal of work has been done in the area of determining what is “adequate”.  

The pursuit of a definition has included a call for a dollar figure, which has resulted in the 

development of several methods to provide cost estimates. Eric Hanushek critiqued four 

of the most prevalent costing systems.  The Professional Judgment Approach develops 

costs by asking those in the field of education to identify what appears to be a “best case” 

scenario for educational programs without consideration of taxpayer or legislative 

acceptance or any targeted achievement goals.  Hanushek objected to this method 

because he felt that the professionals were not constrained by any consideration of costs.  

This concern is countered by Baker‟s (2006) findings in which he compared several 

professional judgment studies and cost function studies for the same state and found that 

pupil weights produced from professional judgment studies are generally lower than 

weights produced from cost function studies." (Duncombe and Yinger, 2008,p. 249). 

 Rebell is also more supportive of professional judgment as a means to pool the 

ideas of those most familiar with the particular practices thought to be most effective in 

terms of resource allocation and program implementation.  He identifies a shortcoming of 

the method in that it doesn‟t necessarily include the statistically vetted methodologies.  

He suggests an expert judgment model, in which “expert researchers conducting the 

study make choices based on educational delivery strategies that they believe to be 

supported by research or proven best practices …(providing) advantages of simplicity, 

transparency, and the ability to deal comprehensively with a full range of educational 
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needs and outputs.”  (2006, p.5-6).  Rebell does not indicate how the expert researchers 

would incorporate those nuances specific to a region or state that might best be identified 

by highly qualified practioners. Indeed, he acknowledges that the strength of this 

approach depends upon the validity and limitations of the research in terms of purported 

effectiveness.   

 The State of the Art or Evidenced Based Approach involves consultants who look 

at different policies and ferret out those that appear to be the most successful.  They then 

develop a model and costs with those polices.  Hanushek contends that overlapping 

policies have the possible effect of diminishing returns as no research has been done on 

the impact of combining policies or programs.  

 The Successful Schools approach relies on program information from schools 

with high educational outcomes, modeling costs after those while attempting to predict 

outcomes based upon their approach. This model may be especially inappropriate for 

rural schools as “the demographics of high performing schools are more likely to be in 

suburban and highly educated communities…whether these are generalizable to rural 

environments is an open question” (Mathis, 2003, p.14).   This compares to the 

demographics of rural areas where research has found that “rural areas tend to place a 

lower premium on educational investment than suburban and urban families with 

comparable resources” (Sipple and Brent, 2008, p.614). 

 The final method is the Cost Method, which uses current investment and 

achievement levels for all the schools in a state and derives a cost that is supposed to be 

capable of predicting a level of achievement based upon a set level of investment.  

(Hanushek, 2007, p.85-90).   Hanushek‟s concerns regarding costing methods include his 
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assessment that there is not a direct correlation between investment and achievement.  

“Schools spending less can produce higher test scores than those spending 

more…estimates that do suggest a positive spending-achievement relationship…typically 

show only a small effect of spending on student outcomes” (2007, p. 89).  He contends 

that the amount of funds is not as important as the manner in which they are used, a 

comment shared by Wenglinski, Odden and others. He takes issue with the fact that 

outcome standards are ill defined, citing NCLB in which requires all children are to be 

proficient by 2014, but “leaves the task of defining proficiency to the states” (Hanushek, 

2007, p. 91).    

 Duncombe and Yinger defend the cost methods stating, “the cost approach makes 

it possible to examine a range of performance indicators simultaneously instead of one 

performance indicator at a time, and the data is widely available” (2008, p. 268).  Their 

work recognizes the importance of identifying or developing indices that would 

recognize the variation within educational requirements.  "Education costs can be 

affected by differences in (1) resource prices, (2) district size, and (3) the special needs of 

some students" (2008, p. 238).  For example, resource prices would acknowledge the 

differences in teacher salaries and could be adjusted with a tool such as a Teacher Cost 

Index derived from a cost function similar to the Competitive Wage Index (CWI) 

developed by the National Center for Education Statistics.  “The TCI should capture 

variations in employee compensation due to differences in cost-of-living, labor market 

conditions and amenities across school districts and student characteristics are also 

included in the model, controlling for student disadvantage and school-district efficiency” 

(Duncombe and Yinger, 2008, p. 245).    



 

23 

 

 Denison, Stiefel, Hartman, and Deegan (2009) also support the importance of 

linking resource allocation more accurately to schools and students.  They note the 

difficulty in doing so with the vast majority of education accounting systems based upon 

multiple schools within districts, confounding the ability to get an accurate picture of 

actual investments at the school level.  While the researchers advocate using multiple 

years in their study, they adopt the conventional method of examining multiple years of 

the same grade level rather than tracking the outcomes for a specific cohort over multiple 

years.  They acknowledged the problems inherent in the changing demographics of each 

class.  Further, they suggest using AYP proficiency as the unit of measure for student 

outcomes, which has a tendency to obscure variances in achievement. Much of what the 

group seeks in terms of the categorization of resource allocation is readily available in 

Vermont‟s education finance data base.    

 Mathis‟ work in the area of rural poverty has includes an examination of the work 

of determining adequate funding.  The institution of AYP requirements bring attention to 

the fact that achievement gaps are not isolated to urban poor students.  Fully one third of 

all poor students in the nation live in rural areas.  “While urban poverty captures the eye, 

hidden and dispersed rural poverty burdens a greater percentage of rural children (20%) 

than urban children (16%).  Rural poverty has its own set of challenges that include 

geography, distance, transportation and social programs are lacking for many rural 

families and communities” (Mathis, 2002, p.1).  The geography and transportation issues 

alone represent a significant challenge in terms of raising student achievement. Rural 

schools must devote a higher percentage of their budgets to the simple task of getting 

students to school.  Studies indicate that rural transportation costs are double that of 
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urban schools and half again as much as suburban schools.  Mathis supports the use of 

the professional judgment approach with the caveat that those issues particular to remote 

and rural regions be specifically addressed in a “market basket” approach and the 

professionals offering judgment as to costs be those well versed in the elements most 

appropriate and effective in rural regions (2008, p. 15).     . 

The definition of proficiency includes the establishment of an assessment system 

within each state that receives an approval by the U.S. Department of Education.  Most 

states had already established their own assessment systems or were well on the way 

prior to the passage of NCLB as a result of the federal mandate for statewide assessments 

in core subject areas imposed in 1994.  Despite the tightening of the requirement through 

the passage of NCLB in 2002, 19 states had failed to acquire approval for their 

assessment system from the federal Department of Education as of mid-June 2007 (Hoff, 

2008, p. 1).   

Allowing each state to establish its own standards has risked a change in the focus 

of states from high standards because of the imposition of significant punitive measures 

on those not meeting the standards. The fear has been that states would respond to the 

risks associated with aggressive proficiency standards and lower the bar as “states with 

rigorous proficiency standards … are more likely to fail to achieve adequate yearly 

progress and are more likely to trigger NCLB consequences” (Heiss, 2007, p. 266). 

Furthermore, states with higher proficiency standards run the risk of expensive litigation 

in the form of adequacy law suits as district achievement gaps are used as evidence of 

insufficient funding (Hanuchek, Heiss, Springer and Guthrie).   
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Congress recognized the incentives to reduce standards and included a provision 

in NCLB to monitor the standards of the states in the form of the National Assessment for 

Educational Progress (NAEP).  The national assessment samples each state‟s fourth and 

eighth graders. Previous to NCLB, the assessment was voluntary. States are now 

obligated to participate in the assessment.  Congress felt that the NAEP would reduce the 

temptation to reduce standards.    

Mandating state participation in NAEP was designed, in part, to establish an 

external check on student achievement.  NCLB proponents suggested that the 

threat of embarrassment flowing from a state reporting that its students performed 

exceptionally well on state tests but poorly on NAEP tests would blunt a state‟s 

desire to lower its student performance Standards dramatically (Heiss, 2007, p. 

267). 

 

The NAEP includes definitions of proficiency but they are considerably different from 

those established by most states. A 2005 comparison of NAEP and state assessments 

indicated that while only one state‟s assessment in reading defined proficiency more 

rigorously than the NAEP, 33 states used a definition for the basic level that was more 

rigorous than the basic level for the NAEP.  This situation was duplicated for the math 

test, with four states having harder requirements for a proficient rating than NAEP, but 35 

defined basic achievements in math more rigorously than did the NAEP basic level 

(Stoneberg, 2007, p. 7).   

While the NAEP descriptors for proficiency are not intended to be compared 

against those for State Assessments, the assessment does allow for the comparison of 

educational rigor from one state to the next.  “The Ad Hoc Committee for Confirming 

Test Results--after preparing a long list of cautions and practices to avoid--did 

recommend one use of NAEP scores for confirming state test results. Indeed, NAEP 

achievement levels can be used as evidence to confirm the general trend of state test AYP 
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results in grades 4 and 8 reading and mathematics (Ad Hoc Committee, 2002)” 

(Stoneberg, 2007, p. 9).  

State variances in the definition of educational outcomes are clearly evident when 

compared against each other and then against the NAEP.  Departments of Education for 

the states of Vermont and Alabama are indicative of the level of disparity in the 

definition of outcome.  The Equal Education Opportunity Act Report by the Vermont 

Department of Education reported that in 2007 “Nearly two-thirds of Vermont students 

score at the proficient level or above on the NECAP reading and math assessments, at all 

grade levels tested (three through eight).  However, there appears to be a slight downward 

achievement trend from the lower to higher grades in reading and math. The percent of 

students scoring at the proficient level or above in grade eight is lower than in grade three 

for both subject areas” (Altemus et al., 2008, p. 21).  The State of Alabama Department 

of Education reported that “In all, 82.25 percent of schools across Alabama met 100 

percent of their goals to achieve AYP. Equally important, the state experienced a 70 

percent reduction in the number of high poverty Title I schools identified as needing 

„school improvement‟” (Alabama Department of Education, 2007, p.1).   

One reading both sets of comments may be lead to the conclusion that Alabama is 

in far better shape than Vermont in terms of reaching the state‟s educational goals.  

Ironically, Alabama is among the lowest performing states on the NAEP, with one of the 

largest achievement gaps at the both the state and national levels.  Vermont NAEP scores 

rank among the top seven states in the nation (NCES, 2007 Math and Reading 

Assessments).  For all but 4
th

 grade reading, Vermont‟s 25
th

 percentile scores are within 
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three points of, equal to or exceed Alabama‟s student average score.  Clearly, there is 

justification in Hanushek‟s statement that proficiency is ill-defined.   

Funding and student performance 
 

Children are not substantially different from one state to the next and while the 

state of Vermont is one of the most homogenous states in the nation in terms of race, the 

impact of rural and urban poverty on achievement can be seen here as well as the rest of 

the nation.  For this reason, this review will look at literature concerning the relationship 

between funding and achievement that has been generated throughout the nation.   

A review of the literature reveals that there are essentially two camps weighing in 

on the issue of school finance.  Both acknowledge that there are differences in funding 

levels at the local, state and federal level, which result in inherent differences in amounts 

invested per pupil across the nation. One camp asserts that there are funding systems that 

are not providing sufficient resources to affect achievement at desired levels.  The other 

asserts that that money does not necessarily produce achievement.  Interestingly, the 

achievement of the lowest performing students adds fuel to the fires of both camps.  

Those who believe funding to be adequate seem to seek something akin to a one-to-one 

correspondence between an increase in investment and an increase in achievement and 

point to the lack of success of the lowest performing students as evidence of inadequacy 

in investment. The discussion reaches beyond a budgetary debate, becoming a study in 

semantics and politics as well as a discussion of judicial and legislative powers and 

constitutional and statutory rights.  It is not the intent of this review to include legislative, 

constitutional and statutory issues.  Instead, the focus is what is written regarding the 

relationship between funding and student outcomes.    
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 Education represents the largest funding outlay for most municipalities in the 

country.  It represents a significant portion of each state budgets and a smaller portion of 

the federal budget but certainly not a negligible amount of money.  Odden and Picus 

studied how education investments have changed over the past century.  They found that 

the per-pupil investment has steadily risen at an average rate of 3.5% annually after 

adjusting for inflation.  Current investments across districts and regardless of 

demographics or census include approximately 61% for regular instruction and an 

additional 10% for instructional and pupil support, 10% for administration (mixed 

between school and central office), 10% on operations and maintenance, and 5% each for 

transportation and food and miscellaneous.  The level of administrative and instructional 

funding has remained fairly constant over the past 50 years, but there has been a 

significant change in the manner in which instructional investments are consumed.  The 

number of additional subjects, from foreign languages, technology, art, music, health and 

other subjects as well as services for students requiring support has dramatically changed 

the allocation of instructional funds. Although more money is being spent, and more 

students served, especially in the special populations, there has not been a commensurate 

increase in the level of achievement.  There has, however, been an increase in the number 

of students achieving basic levels of achievement. (Odden, 2007, p. 2-3).  

Odden advocates a greater understanding of achievement through a more clarity 

in understanding of how investment correlates to achievement.  He suggests that “Unless 

current and any new sources within the instructional function are spent more effectively, 

increasing the portion spent on instruction will be unlikely to impact student learning” 

(Odden, 2007, p. 2).  Odden contends that the need to understand the best use of 
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resources requires greater definition in investment that could be achieved by 

“„unpacking‟ the instructional category and report spending of dollars by educational 

strategy such as core instruction, specialist instruction, professional development, and 

types of extra help for students with special needs to achieve standards…” (p.3). 

He included the need for more information concerning non-fiscal resource allocations, 

such as time spent on core subjects, class sizes, and elective offerings in order to get a 

clearer picture of how resources are spent.  He had identified a number of schools that 

had radically changed their allocation of funding, focusing more resources on the support 

of education.  This came in the form of more time on core subjects with smaller class 

sizes, providing more support to struggling students and providing more professional 

development where it was needed.  The reorganization of these schools included a fiscal 

tracking system that allowed better understanding of how resources were being used.  

Positive results were seen in at least some of the schools employing these tactics.  

(Odden, 2000, p. 4).   

 The logic of resources as a means of achieving educational equality was strongly 

challenged in the 1966 report called Equality of Educational Opportunity. The 

quantitative study, known as the Coleman Report, asserted that expenditures were not 

closely related to achievement, but rather that a student‟s achievement appeared to “be 

strongly related to the educational backgrounds and aspirations of the other students in 

the school….Children from a given family background, when put in schools of different 

social compositions, will achieve at quite different levels”(Kahlenberg, 2001, p. 1).  “The 

policy implications were obvious to Coleman: „The results clearly suggest that school 

integration across socioeconomic lines (and hence across racial lines) will increase Negro 
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achievement, and they throw serious doubt upon the effectiveness of policies designed to 

increase non-personal resources in the school‟” (Kahlenberg, p. 2).  

Coleman believed that the peer effects of middle and upper income students on 

students of lower socio-economic backgrounds were far more significant than schools 

resources.  A synopsis of the report by Daniel Patrick Moynihan in 1967 stated, “average 

pupil expenditure accounted for less than 1 percent of the variance in educational 

achievement” (Kahlenberg, p.2).   The report was instrumental in the movements to mix 

social classes and races as a solution to higher levels of achievement.  The impact of 

Coleman‟s Report can be found throughout literature concerning education finance and 

student performance, including the 2001 EEOA report from the Vermont DOE.   

Hanushek credit‟s the Coleman Report as one of rare analysis that “relied on data 

collected specifically for the study of the educational process” (1997, p. 141).  Hanushek 

has been leading critic of value added contributions of resources to achievement, 

contending that schools spending less can produce higher test scores than those spending 

more.  His research is centered on a production function view of education, an 

econometric model that seeks a relationship between inputs or resources to outputs or 

student achievement, while controlling for other influences on student success such as 

family background and socio-economic conditions.  (Hanushek (1997); Greenwald, 

Hedges, and Laine (1996); and Taylor (2006)) He performed a meta-analysis involving 

377 studies concerning input affects on student performance.  The studies were 

conducted throughout the nation over a period of thirty years and measured inputs such as 

teacher experience, education, teacher–pupil ratios, teacher test scores, administrative 

input, facilities and expenditure per pupil.  The criteria for inclusion in the meta-analysis 
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was that the work had to be published in a book or journal, it had to include measures of 

family background and a measure of school resource, and finally it needed to include 

information regarding statistical reliability (Hanushek, 1996, p. 142).     The studies 

included a selection of those characteristics, but none included all.  His analysis of the 

studies lead him to the conclusion that there is “no strong or consistent relationship 

between school resources and student performance” (1997, p. 148).   

Although that study was conducted a decade ago, his opinion regarding the 

impact of additional inputs on achievements remain unchanged.  His recent work 

included a critique of the methods currently used to determine appropriate costs for 

adequacy.  “Holding schools accountable for student performance has highlighted a 

simple fact: many students are not achieving at desired levels.  Significant gaps by race 

and income persist…” (Hanushek, 2007, p. 77).   Hanushek questions the possibility of 

significant improvement if the proposal is to use the same education paradigm.  He 

asserts that cost methods “have to make analogous assumptions about the way in which 

various factors based on student characteristics, such as the percentage of low-income 

students in a district, affect required costs” (p. 90) contending that student characteristics 

can have a major impact on student outcomes and there is no reliable way to incorporate 

the permutations of those characteristics in a costing mechanism.  Hanushek concludes, 

“there is not any reliable, objective, and scientific method to answer the question of how 

much it would cost to obtain achievement that is noticeably better than that currently 

seen” (p. 97).   

Hanushek‟s work has not been without critics.  At issue are the quality of the 

studies included in his meta analysis, the analytical methods employed and the 
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inconsistency in the application of the criteria for inclusion in the analysis (Krueger 

(2000), Taylor (2006), Wenglinsky(1998), Greenfield et. al.(1996), Grissmer et. al., 

(2000)).  Krueger observed that “studies from which many estimates were extracted tend 

to find negative effects of school resources, whereas the majority of studies from which 

relatively few estimates were extracted tend to find positive effects” (2000, abstract).  

The importance of this observation is better understood when understanding how 

Hanushek‟s estimates were derived.  “Only one estimate was taken from 17 studies.  Nine 

studies contributed more than seven estimates each.  These nine studies made up only 15 

percent of the total set of studies, yet they contributed more than 44 percent of all 

estimates used. By contrast, the 17 studies from which one estimate was taken represent 

29 percent of studies in the literature and only 6 percent of the estimates”(Krueger, 2000, 

p. 6).  There were instances where one estimate was used from a study but subset 

estimates were excluded.  Krueger asserts that “the uneven application of Hanushek‟s 

stated selection rule raises questions about the discretion of the researcher in selecting 

many or few estimates from a particular paper” (2000, p. 10). 

Grissmer, Flanagan and Williamson researched the impact of funding on NAEP 

and found that “money directed at minority and disadvantaged students brings higher 

achievement scores, but money directed toward more advantaged students may have 

much smaller or negligible effect” (1997, p. 10) Their work challenged the notion that 

spending on students over a thirty year period had increased by 100%, stating that it was 

only 30%. Additionally, they found that a higher percentage in the increase in resources 

was spent on disadvantaged students, which lends credence to money having a positive 

impact on achievement.  (Grissmer, Flanagan and Williamson, 1997, p. 10) 
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Greenfield et al. point to the NEAP scores of Blacks and Hispanics during the 

same period to dispute claims that national achievement scores have not increased in 

proportion to the increase in resources.  They pointed to the need to understand the 

influence of social capital on educational outcomes.  They found that achievement scores 

for Blacks and Hispanics have seen substantial increases since 1970, while the scores for 

Whites have remained relatively constant (Greenfield, Hedges, and Laine, 1996, p. 383). 

The statistical evidence of achievement in the NAEP is muted by proportional differences 

in populations when looking at aggregate scores, but are nevertheless worthy of note.   

 Hedges, Laine and Greenwald conducted a meta-analysis similar in scope in terms 

of the studies used by Hanushek‟s and found that “the data Hanushek assessed on the 

relations between school resource inputs and student outcomes, including achievement, 

were substantially more consistent and positive than he believed” (1996, p. 362).  

Although the researchers identified over 2000 studies related to the issue, they narrowed 

their analysis down to 100 studies based upon criteria that included “publication in a 

refereed journal, data originated in U.S. schools, outcome was measured in the form of 

academic achievement, aggregation conducted at the school district or smaller unit, 

model controls for socioeconomic characteristics or is longitudinal (including a pretest 

and posttest) or quasi-longitudinal (including IQ or a measure of earlier achievement as 

an input), and the data had to be stochastically independent of other data included in the 

universe” (Greenwald, Hedges and Laine, p. 365).  The variables in the study included 

per pupil expenditure, teacher ability, education, experience and salary, teacher/student 

ratio and school size. The data was evaluated using either combined significance testing 

or effect magnitude estimation, and in some cases both methods, depending upon the 
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applicability of data requirements (Greenwald, Hedges and Laine, 1996, p. 364-365).  

Their findings were far more encouraging in terms of identifying a relationship between 

inputs and student achievement.  “There is evidence of positive coefficients associated 

with each of these input variables in the combined significance analysis. This result 

appears to be quite robust.  It holds for both the full analysis of studies and the robustness 

(trimmed) sample, for both the entire collection of studies and the more recent (post-

1970) studies, and for the subsamples created for the variables teacher education, teacher 

experience, and school size”  (Greenwald et al, p. 369). 

Their findings included similar results for the longitudinal subsample and in the 

analysis of effect magnitude estimation.  Interestingly, studies conducted more recently 

revealed a more positive relationship in inputs concerning teacher quality and class and 

school size.   

 Wenglinski sought to determine a means of incorporating the effects of teachers 

on student outcomes with large scale data sets.  He observed that “production function 

studies have found that most teacher effects are overwhelmed by student effects…  The 

relative lack of large-scale studies confirming teacher effects, however, has led to meta-

analysis of them (studies) coming to divergent conclusions, some accepting and others 

questioning the existence of teacher effects” (Wenglinski, 2000, p.3).  He notes that large 

scale studies have a tendency to observe teacher affects that are easiest to measure such 

as education and experience, but fail to include classroom practices.  Small scale studies 

have been able to successfully correlate teacher affect to student outcomes and 

Wenglinski believed that it would be beneficial to seek similar results with large scale 

data, but that it would require some change in research methods.   
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The 2000 NAEP Reading data included not only student reading comprehension, 

but data concerning teacher background, classroom practices and student and school 

background.  Wenglinski was able to include classroom practices as variables in his 

study, including the use of metacognitive skills, including writing in reading instruction, 

the type of reading material used, the time spent reading in the classroom, group work, 

parental involvement, authentic assessment, and traditional assessment.   Each of these 

practices was further broken into subsets, for clearer definition of the practices used.  

(Wenglinski, 2000) 

Wenglinski found that by leaving the regression model typically employed for 

large scale data sets, and employing structural equation modeling, he was able to more 

clearly see the relationship between teacher practices, background and student socio-

economic status (SES).  He found that, while a student‟s SES was still strongly correlated 

to achievement, there were two teacher effects that were close strongly evident.  

Metacognitive skill instruction was positively related and there was a negative effect of 

time spent reading in class.  His finding also revealed that more affluent students were 

more likely to be exposed to the practices that aided reading comprehension such as 

metacognitive skill instruction, writing about literature and time spent reading in class.  

He found that teacher background did not have a strong effect with the exception of 

teacher experience (Wenglinski, 2000, p. 9-10).   

Wenglinski pointed out that while large-scale production function studies 

revealed only modest teacher effect, the use of a classroom practice model revealed an 

effect comparable to student background.  The classroom practice model provided 

concrete areas with which to make informed decisions regarding resource distribution.  
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For example, insuring that professional development in the area of metacognitive skill 

development would be justified in terms of building reading comprehension scores.   

A fair amount of work has been done in the area of analyzing the impact of class 

size on achievement.  Smaller class sizes represent a greater impact on resource 

requirements as the number of teachers increase.  For example, a study by Guthrie and 

Krist in 1988 indicated that a drop in class size of one student across the state of 

California would have resulted in an increase in costs between $200-250 million.  

(Odden, 1990, p. 213).  A study of teacher behavior indicated that reducing class size 

improved performance through the ability of the teacher to devote more individualized 

attention to students, better classroom management, better curriculum coverage and better 

overall participation by students as there were fewer students to compete with for the 

teacher‟s attention and when responding in class.  There is also some consideration for 

the fact that teachers are better able to identify and address student deficiencies before 

they become problematic (Odden, 1990, p. 213)  

The strongest evidence of the impact of class size on student performance has 

been found in the Tennessee Star program.  The program selected 180 schools with 

populations large enough for three grade level classrooms, and beginning with 

Kindergarten, randomly assigned students and teachers to those classrooms, two with 

standard populations of 22-26 and a small classroom with 13-15 students.  The four year 

study looked at the achievement of kindergarteners through third graders over the course 

of four years with a follow-up study conducted that examined the effect on the students 

once they had reached 8
th

 grade. Over 7,000 students were included in the study, from 

rural suburban and urban settings, representing a cross section of ethnic, racial and socio-



 

37 

 

economic groups (Nye, Hedges, and Konstantopoulos, 2000, p. 125).  Although the entire 

population did not necessarily stay in the small classes through the term of the study, the 

findings were still positive in that student achievement in reading and mathematics 

increased in the smaller classes. Further, those students who stayed in smaller classes for 

a longer period saw more effect.  Those effects were consistent, regardless of the socio-

economic status prevalent within the school (Nye, Hedges, and Konstantopoulos, p. 147).  

Subsequent analysis of the impact of class size on low-achieving students revealed that 

the effect of small classes was not significantly different than that of their peers.  

However, Nye et al found, “in the case of reading achievement, the small class effect is 

larger for very low-achieving students at every grade level” ( 2002, p. 215).  The fact that 

the impact on low-achieving students was not significantly different than that of their 

peers was not necessarily a negative in that the overall effect of small class size on 

achievement was positively correlated. The study did reveal that minority students 

experienced greater effect from the small classes than their peers (Nye, Hedges, and 

Konstantopoulos, 2002, p. 210).   

 Of further relevance to the study of investment in early education are the findings 

for eighth graders who were participants in the Tennessee study.  A follow-up on Project 

Star students found that, “the effect remained substantial in comparison with the initial 

effect (no less than 70% of the initial effect). That is, the small class effect on 

achievement may diminish somewhat, but it definitely does not fade to statistical or 

practical insignificance after 5 years (Nye, Hedges and Konstantopoulos, 1999, p. 12).  

The longer the students had been able to remain in small classes between kindergarten 

and fourth grade, the larger the effect.    
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 The Tennessee Star program was not alone in its long term impact on students.  A 

study conducted in Baltimore, Maryland called “Success for All” focused resources and 

efforts on early education for at risk students.  The findings were that “intensive, high-

quality, ecologically pervasive interventions can and do succeed” (Borman and Hewes, 

2002, p.3).  The researchers sought to look at the program in terms of cost benefit, 

seeking to determine a cost benefit relationship of the program through assessing those 

costs associated with “(a) the number of years a student was placed in special education 

during elementary school, (b) the number of years a student was placed in special 

education during middle school, (c) whether or not a student was retained during 

elementary school, and (d) whether or not a student was retained during middle school” 

(Borman and Hewes, p. 250).     

The cost of the program included the costs of tutors and counselors for students 

and parent intervention, as well as professional development for faculty and relevant 

materials and supplies.  Borman and Hewes found that students who participated in the 

Success for All program spent less time in special education referral at less than half a 

year as opposed to the control group‟s three quarters of a year.  By the time the students 

reached eighth grade, 91% had avoided grade retention, while 77% of the control 

population experienced grade retention.  Test scores for the students were higher and 

eighth grade graduation was sooner.  The costs for the program were equivalent to $2682 

less than the per pupil investment for students in the traditional special education 

intervention and grade retention model, but the outcomes were better (Borman and 

Hewes, 2002, p. 12-15).  
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While the researchers identified the cost and outcome benefits in terms of those 

that are quantifiable, they do not address the soft benefits associated with avoiding any 

stigma attached to identification as requiring special education services, or to grade 

retention.  Success has a tendency to motivate students far more than a perception of 

failure.   

 The insistence of many researchers of looking solely at the impact of inputs on 

standardized test scores ignores the impact on other school indicators, such as graduation 

rates, and economic indicators such as job placement and earnings.  Krueger addresses 

the failure of the production function analysis to include other criteria for output which 

include economic benefits. He examined three separate longitudinal studies that 

measured earnings against achievement scores and found that “one SD increase in either 

math or reading scores in elementary school is associated with about 8% higher earnings” 

(2000, p. 22).  Unfortunately, there is a significant lag time between when dollars are 

invested and the benefits realized.   

Another alternate criterion for output is high school graduation rates, which are 

included in NCLB goals.  A high school diploma is known to have a significant impact 

on life time earnings, as do additional years of education and degrees.  In 1997, 33% of 

high school dropouts were not participating in the labor market.  Further, high school 

dropouts had twice the level of unemployment as high school graduates, a significantly 

higher incarceration rate, and poorer health as a result of the inability to access health 

insurance.  The costs associated with dropping out of high school are shared across 

society in terms of lost wages, lost taxes to federal, state and local governments and 
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higher costs to citizens for alternative education, training, corrections and emergency 

health care.  (Goldschmidt and Wang, 1999, p. 716) 

 Studies indicate that there are specific conditions and characteristics that have 

been identified as predictors of a student dropping out.  Poverty is one such indicator, 

with 20% of high school drop outs living on welfare.  Students who are older because of 

grade retention are more likely to drop out.  A student who has been held back for one 

year is 45% more likely to drop out and that likelihood doubles if the student has been 

retained twice.  The research showed that the two strongest relationships to dropout rates 

are behavior issues and grade retention.  .  “Mean high school dropout rates increase 

directly with increasing percentages of students from low-SES families, students 

misbehaving, and students held back one or more grades” (Goldschmidt and Wang, 1999, 

p. 733).  This study supports the importance of work done early in a student‟s academic 

career.    

Costrell (2007) provides a disturbing set of graphs in his article concerning the 

Massachusetts adequacy law suit.  While the article addresses the strategies employed by 

the defense to win their case, the data concerning achievement in the state is interesting 

and startling.  Massachusetts has created an education system that consistently produces 

the top scores on the NAEP (National Assessment for Education Progress) in the nation.  

Costrell‟s work indicates  the highest level achieved by students in the highest poverty 

quartile is roughly 20 points lower than those in the lowest poverty quartile, even when 

spending was at close to the highest per pupil level (2007, p. 295).  It is startling to 

realize that high poverty school districts, spending $10,000 per students, were not able to 

achieve the lowest average scores of the richest districts spending less than $7,000 per 
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student.  One district‟s performance was roughly 30 points below the poorest performing 

high income district and as much as 50 points below many other high income districts, 

despite per pupil spending at the high end of the spectrum.  The graphs seemed to show a 

virtual “glass ceiling” of achievement for the bottom quartile of low-income districts. 

Costrell‟s work points to the fact that the achievement gap continues to plague even the 

most successful state in the nation.  In spite of that fact, Massachusetts‟ average scores 

for the highest poverty quartile equal or exceed the average scores of 20-30% of the rest 

of the states, depending upon whether we look at math or literacy.   

The question of the achievement gap between low income and other students is 

also addressed by Payne and Biddle in a study concerning school funding, child poverty 

and mathematics.  While the data drew from data that is dated in terms of this study, the 

results are worth consideration.  The researchers sought to determine whether the effects 

of poverty and funding were independent of one another.  They used financial data from 

the National Center for Education Statistics, School District Data Book and math data 

from the Second International Mathematics Study (SIMS).  The data collected for SIMS 

included not only math scores, but also five curricular levels, from remedial to advanced 

algebra.  Data was collected from the math classes participating in the study and 

“involved 205 classes in 136 schools from 67 school districts within 32 states” (Payne 

and Biddle, 1999, p. 9).  The results of the regression analysis were that “the net effects 

of both funding and child poverty were substantial and significant…explaining roughly 

25% of the variance of achievement differences among districts….and when adding 

curriculum, the model explained 33% of the variance of achievement differences” (Payne 

and Biddle, 1999, p. 10).   Payne and Biddle added race to the model and the results 
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yielded no statistical significance, suggesting “that the net effects of child poverty are 

substantial and largely independent of those of race” (Payne and Biddle, p. 11).  These 

findings are significant when considering the relevance of the findings of this research 

study to Vermont, a state with few minorities, but a significant number of poor students. 

   The particular issues confronting funding and achievement in rural regions are 

certainly germane to Vermont.  "Rural schools typically share the traits of sparsity of 

population, low property wealth, small student population, less infrastructure, geographic 

isolation, and a stronger sense of community" (Sipple and Brent, 2008, 614).  Efforts to 

achieve fiscal efficiencies through consolidation are confounded not only by the desire of 

small communities to maintain their identity through their school which is frequently the 

social center of the town, but also by the simple issue of topography, coined in the old  

adage,  “you can‟t get there from here”.  Without consolidation, students are already 

confronted with bus rides of two hours a day.  Those commutes impact achievement as 

they result in “less time for academics, extracurricular participation, and less sleep for 

students, all of which impact academic achievement” (Sipple & Brent, 2008, p. 614).     

 Of particular interest in terms of investment and outcomes is the work of Downes 

who looked specifically at Vermont to examine whether there were changes in outcomes 

that may have occurred subsequent to the passage of Act 60.  Downes cited several 

advantages to focusing on Vermont in attempting to understand the relationship between 

investments and outcomes.  “One of the advantages of examining the impact of finance 

reforms in Vermont is the stability of the student population served by Vermont schools”  

(2003, p. 102).  Whether examining rates of poverty, English language learners or 

minorities, “the observable characteristics of the population of students being served by 
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Vermont schools appear to have changed little over time” (Downes, p. 102).  While the 

stability of the population doesn‟t rule out other possible effects, it minimizes the affects 

of influences that are known to be considerably larger in other, more diverse populations 

around the nation.  The study included input variables such as class size and teacher 

education, typical of production function analysis, as well as adjusted gross income and 

SES.   

 Downes‟ analysis of student outcomes focused on the percent of 4
th

 and 8
th

 grade 

students who achieved proficiency, comparing outcomes in 1997-98, and 2001-02 and 

concluded that “there have been, at most, small relative improvements in the test 

performance of fourth and eighth-graders in those school districts with lower pre-reform 

per pupil spending and per pupil property wealth….confirming a conclusion that was 

reached by many of the researchers who executed national-level analyses: the types of 

finance reforms that have been implemented in response to court orders appear to have 

little, if any, impact on the distribution of student test performance” (Downes, 2003, p. 

114).   

 Downes selected towns with fiscally self-contained school districts, eliminating 

those that tuitioned students out for high school.  There is no indication of any controls 

for mobility or transience among the student population.  The decision to use proficiency 

as a means to determine whether there was an impact on distribution of student test 

performance is a significant limitation.  The method employed negates improvements 

achieved both below and above the level of proficiency, thereby masking overall affect.  

Scaled scores provide a much richer database for the analysis of change in outcomes, and 

can demonstrate increased achievement despite failure to achieve proficiency.  Further, 
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scaled scores indicate increases in scores that are already proficient and increased to 

higher levels of proficiency.   

 The timing of the analysis allowed very little time between the passage of Act 60 

and the second point of data collection.  A law passed in the spring of 1997 would not 

have impacted school budgets for 1998 because budgets had to have been built in time 

for annual town meetings held the first Tuesday in March.  The first budgets to have 

included the impact of Act 60 would have been the 1999/2000 school year and full 

financial impact was not in place until the 2000/2001 academic year (Barre et al, 2001, p. 

18).  Program and curricular changes resulting from the increase in funds would include 

adoption of new programs requiring professional development which would take place in 

1999 and 2000 for delivery in the classroom starting in 2000 and 2001.  In effect, the 

students had not had sufficient exposure to the availability of funds to be able to draw a 

substantive conclusion regarding the level of impact resulting from the school finance 

reform.  

Duncombe and Yinger contend that a more reliable means of measuring the 

relationship between investment and student outcomes, referred to as the production 

function studies which focus “not on levels of student performance as measured, say, by 

the share of students passing a state test, but instead on the change in student performance 

over time, often referred to as a value-added measure” (2008, p. 239).  The method 

requires the ability to track a cohort of students over time.  This would depend upon 

students being measured with a consistent assessment tool, and the ability to access data 

matched to the students over time.   
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The researchers point to the complexities brought about when using data that does 

not account for geographic variation in resources prices, whether in terms of labor 

markets or cost of living, but indices have been developed for this purpose by the 

National Center for Education Statistics, through the Competitive Wage Index, and the 

Geographic Cost of Education Indices (GCEI).  Those indices would reflect the cost of 

wages for teachers, but not other factors, such as working conditions or class sizes or 

factors beyond the district control, nor would it include other information typically 

included in analysis such as a teacher‟s education, certification, experience, age, and type 

of assignment. (Duncombe and Yinger, 2008, p. 245)  The authors acknowledge that 

those factors don‟t actually measure a teacher‟s effectiveness in the classroom.    

 Economies of scale are often indicated as a means to impact educational funding 

requirements.  Duncombe and Yinger found sizeable savings in operating costs from the 

consolidation of two, very small districts (combined enrollment under 100 students), but 

found that operating cost savings became relatively small (4% or less) when the 

consolidating districts had a combined enrollment of over 3,000. (2008, p. 246) 

  Of particular interest in Duncombe and Yinger‟s work were the observations 

concerning challenges to costing methods that are less of an issue in Vermont than other 

regions.  They indicate that “school districts are the primary budget decision making 

units, and taxing power and budget authority lie with district officials. Accordingly, state 

school finance systems are focused on distributing education aid to school districts, not 

schools” (2008, p. 239).   

 Rice and Schwartz also advocate for a production function approach to costing 

analysis, where student outcomes are tracked over time.  They advocate measuring the 
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gain in performance over time and conducting regression analysis for “non-test score 

outcomes such as graduation rates” (2008, p. 135).  Further they supported the 

importance of the cumulative effect of education over time, citing, 

  (Monk and King - 1994), found that it is the cumulative effect of the set of 

 teachers that a student has had over time that affects student achievement, 

 particularly in math.  This study demonstrates the importance of moving beyond 

 the narrow linking of each student to one teacher in productivity analyses to 

 consider the role of other personnel. (Rice and Schwartz, p. 138) 

 

The researchers also supported the use of data emanating from the same group of schools 

believing that “the impact is estimated using the differences in inputs and outputs 

experienced by the same school over time and controls for any unobserved, time-

invariant features of schools that might not be fully captured by other variables” (Rice 

and Schwartz, p. 140).  They state that the production function requires that data be from 

a set of schools that are similar enough that it is possible to use a production function.   

   Rice and Schwartz acknowledge the complexity of the educational process,  

...The complexity of schooling is manifest in the interlocking and nested nature of 

its production function.  The educational process is a function of student and 

family characteristics as well as policies and practices at multiple organizational 

levels: students are nested in classrooms, classrooms are nested in schools, and 

schools are nested in districts.  Further, the education system is nested in a 

broader social and economic policy context.  These influences are all operating 

simultaneously to create the whole educational experience for each pupil. (Rice 

and Schwartz, 2008, p. 141)  

 

 The advocates of the production function method of costing present several 

challenges that are reasonably addressed within the data from the state of Vermont.  The 

schools within this study are all single school districts where local voters are the primary 

decision making units.  The concerns regarding geographic differences in resource 

pricing is not as much of an issue in Vermont as in other regions.   There are cost 
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differences, but they are not as extreme as other parts of the country, as Downes indicated 

in his work previously referenced in this work.  Concerns regarding the availability of 

longitudinal student data to assess value added measure is addressed with one specific 

cohort of students in Vermont for whom longitudinal data exists. The similarity sought by 

Rice and Schwartz may be found through the uniform accounting system, the system for 

raising education funds, and the Vermont Framework of Standards, which identifies 

curricular scope and sequence K-12.  The prevalence of rural schools within the state 

adds additional similarities.  

 Despite the ability to overcome many of the challenges to costing methods 

identified, there remains one challenge in the size of the data set.  The costing methods 

require very large data sets in order to be able to draw statistically valid conclusions.  The 

data set within this study, while large, is not large enough to conduct a similar study.  

Further, there are holes in available data, specifically, information regarding graduation 

and more precise measures of poverty that include the break points for free lunch or 

reduced lunch.    

Equal Education Opportunity Reports 

The Vermont State Board of Education has issued two reports since the passage 

of Act 60.  The reports are in response to legislative mandate that the State Board of 

Education “develop a system to evaluate the equalizing effects of the state‟s new finance 

system and school quality standards (SQS)” (Barre et al, 2001, p. 1).  

The findings of the 2001 report, issued four years after the passage of Act 60 

indicated that the effect of the law was to give “every district the same tax base per pupil, 

equalizing the effort to raise a tax dollar” (Barre et al, p. 5).  Predictably, low property 
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wealth districts exhibited a faster increase in spending than high wealth districts during 

the initial five years of Act 60.  This was not terribly surprising considering the level of 

disparity throughout the state, with some towns‟ per pupil investment as much 70% 

higher than that of the lowest wealth towns (Brigham v. Vermont, 1997, p. 5). The 

change in Vermont‟s funding formulas enabled low wealth communities to narrow the 

gap between per pupil investment, while addressing pent up demand for personnel, 

books, supplies, and equipment.   Further, the disparity in tax rates previously based upon 

local grand lists was eliminated with the creation of a virtual state wide property list.  

Act 60 has been suspected of driving up the cost of education because of the 

redistribution of taxes raised.  Conventional wisdom has been that the redistribution of 

funds has encouraged lower wealth communities to spend more because they are 

receiving funds from the taxes raised in wealthier communities.  A recent report by the 

Public Assets Institute has shown that this is not the case.  The state funding formula 

includes a Homestead tax which produces equal tax rates for equal per pupil investments. 

There are consequences for towns opting to invest more that include a heavier tax burden 

on the residents of a high investing town.  Residents voting to invest more have a much 

stronger impact on their own tax rates than on the tax rates of other towns, contrary to 

popular opinion.   While the funding formula makes it possible for every town to raise 

equal sums per student with the same tax rate, the actual amounts invested have been 

related to the income levels of the families rather than the property wealth of other 

communities.  Higher wealth communities have a tendency to include people with higher 

education and income who are willing and able to invest more on education (Altemus et 

al, Brighton and Hoffman, 2008, p.3).  In terms of fiscal equity in education investment, 
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Vermont‟s system is one of the most equitable in the nation, surpassed only by Hawaii, 

which has a system entirely funded by the state.   

Vermont schools are assessed in two areas; student achievement and school 

quality.  Vermont laws increased accountability in three areas for school quality. Schools 

are required to establish School Quality Standards, to align their curriculum to the 

Vermont Framework of Standards and to develop local assessments.  The 2001 EEO 

report indicated that schools were working towards those goals, with curriculum 

alignment evident in the core subjects completed for a majority of Vermont schools.   By 

2001, 63% of Vermont Schools had achieved alignment or were in progress.  

Assessments were in place for the second, fourth, eighth, and tenth grades.  By 2007, 

93.8% of the schools indicated that their written curriculum was in line with the 

Framework of Standards.  Further, over 95% of the schools were compliant with other 

EEO requirements and had “developed and implemented an action plan to improve 

student performance; reported student performance annually to the community; 

implemented a school-wide system of needs based professional development including 

administration, and paraprofessional staff, and staff evaluation; and policies designed and 

implemented in line with the goal of improved student outcomes” (Altemus et al., 2008, 

p.16).  

The change in financing resulting from EEOA was not fully in effect until the 

2000-2001 school year.  For that reason, it would be inappropriate to attribute the impact 

of the change in funding to achievement results for earlier years.   Achievement results 

reported provide a baseline for future progress.   The report indicated that “on every 

measure of student performance, the differences at the state level in student performance 
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range from 15 to 27 percent in favor of students from relatively higher income families 

and whose parents have relatively higher education levels” (Barre et al, 2001, p. 18).  The 

largest gaps in achievement were found between eligible FRL boys and ineligible FRL 

girls, running as much as 40% on writing conventions and narrowing to roughly 20% in 

Reading, basic understanding (Barre et al, p. 19).   

Student achievement in Vermont was measured through the use of the New 

Standards Reference Exams (NSRE) and the Vermont Developmental Reading 

Assessment (2
nd

 grade).  “More than 50% of students met or exceeded Vermont‟s 

proficiency standard in nine of ten basic skills areas in 1999 and 2000, while students met 

this threshold in only three of twelve analytical skill areas” (Altemus et al., 2008, p. 15).  

The level of students meeting or exceeding proficiency decrease as students climb to 

higher grades, and curricular expectations become more rigorous.  

The 2001 EEOA report indicated the existence of an achievement gap in 

assessment scores which was not unexpected.  As previously discussed, research 

indicates a strong correlation between poverty and student achievement nationwide.  

Vermont is not free of poverty, but the state does have more smaller and medium sized 

schools than many states.  The trend in achievement gaps based upon the size of those 

schools is of interest. The first EEOA Report found that the achievement gap was smaller 

in smaller schools.    

Vermont‟s small elementary and middle schools appear to have a mitigating 

 effect on poverty…small schools are the only ones where higher poverty is not 

 always directly related with lower performance.  At the elementary, middle and 

 high school levels, small schools generally had the highest performance for all 

 students except for non-poverty students at grade 10. (Barre et al, 2002, p. 20).   
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 This finding is anecdotally supportive of the results of other research measuring 

the effects of class size on student achievement such as the experiment in Tennessee.  

The report also indicated that the largest achievement gap was between low wealth boys 

and high wealth girls.  For example, fourth grade scores indicated a 40 point gap in math 

scores and 20 points in reading.   

 The 2007 EEOA Report states that two-thirds or more of Vermont‟s students 

attained proficiency in reading and math based upon the NECAP (New England Common 

Assessment).  This is an increase since 2005.  Writing scores are lower, with 50% 

reaching proficiency in 5
th

 grade, and 47% in 8
th

 grade.  (Altemus et al., 2008, p. 18).   

Concerns were expressed about the continued struggle facing those children living 

in poverty.  The achievement gap continues to plague the state, despite a more equitable 

funding system.  The average achievement gap is between 23 and 28 points depending 

upon subject and grade.  Only the second graders experience a narrower gap, with only 

15 points on the DRA.  The achievement gap does not appear to be impacted by grade 

and does not seem to be increasing.  Unfortunately, it is not decreasing either.  As with 

the findings in the 2001 EEOA report, the largest gap is between FRL eligible boys and 

FRL ineligible girls.  FRL eligible girls have better scores than their male counterparts, 

but lower scores than all ineligible FRL students.  (Altemus et al. 2008) 

The encouraging evidence that was released in the most recent EEOA report is the 

fact that only six schools exhibited an increase in the size of the achievement gap, while 

42 reduced their achievement gaps (Altemus et al., 2008).  The rest remained essentially 

the same.  Unfortunately, the 2008 report does not breakout the performance of schools 

based upon size as did the 2001 report.   
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The two EEOA reports both identified the fact that it is very difficult to identify 

specific spending in districts throughout the state.  The inclusion of spending in districts 

throughout the state in the analysis of outcomes would provide a greater understanding of 

those programs that are more successful and those that have not yielded expected 

benefits.     



 

53 

 

Conclusion 

The fact that Vermont has seen three laws passed regarding education funding in the last 

decade is not an indication of confusion or indecision in our state as much as it is a 

question of a nationwide struggle to balance the need for resources for education with the 

need for resources for other public purposes.  The tightening of federal dollars, especially 

in light of the spending by the Department of Defense since the onset of the war in Iraq 

has only served to exacerbate the constriction of state budgets.  The dramatic downturn in 

the economy resulting from the financial industry‟s practices has further eroded the 

ability to fund public projects.  Federal budget cuts to states across many programs result 

in states scrambling to find ways to meet the total needs of their state.   There is sufficient 

research to indicate that there has been effect between the actions within a school and 

achievement, and that those actions involve public resources. This is evident in the 

reduction in class size in Tennessee and the Success for All program in Maryland.  The 

research also points to some key factors that complicate the question determining a 

relation between funding and achievement.  Many of the more complex issues do not 

pose a problem to data analysis in Vermont.  Finally, the availability of longitudinal 

student data provides a rare opportunity to examine the impact of investment on students 

over time. 
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CHAPTER 3 - Methodology 

 

 This section will discuss the methods and procedures that were used to determine 

the relationship between student outcomes and cumulative foundational investment that 

were discussed Chapter 1. 

Restatement of the Problem 

 

The Equal Education Opportunity Act was passed with an expectation that the 

equalization of access to school district resources would provide equitable access to 

education resources for all Vermont students.  The assumption was that equitable access 

to education resources would result in an improvement in student outcomes in those 

communities where resources were limited.  This study examines the relationship 

between resources and student outcomes based upon scores on the New Standards 

Reference exam for students who entered 4
th

 grade in 1999 and the relationship between 

investment and student responses to the Opportunity to Learn Survey.   The study 

included students attending only those K-8 schools for which spending could be tracked 

to a single district.  A total of fifty-six K-8 schools were identified as meeting that 

criterion.   

Hypothesis of the Study 

 

The following null hypothesis was constructed to examine the relationship 

between per pupil investment in Vermont and student performance as defined by 4
th

 and 

8
th

 and 10
th

 grade assessments for those students who entered 4
th

 grade in 1999: 
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Null Hypothesis 1 

 

 There is no significant relationship over time between level of investment and 

student performance on the New Standards Reference Exam for students entering 4
th

 

grade in 1999.   

 In order to test for the relationships that occur as a result of the interaction of a 

series of independent variables with the major null hypothesis, the series of independent 

variables was statistically controlled.  This is symbolized by the following alternative null 

hypothesis:  

Null Hypothesis 2 

 

 There is no statistically significant relationship between or among student 

performance on the New Standards Reference Exam and the independent variables, when 

poverty is controlled.  Poverty for this study is determined for students by enrollment in 

the school‟s Free or Reduced Lunch (FRL) program and for school districts by Adjusted 

Gross Income.  

Null Hypothesis 3 
 

 There is no statistically significant relationship between or among student 

performance on the New Standards Reference Exam and student responses to the 

Opportunity to Learn Survey.   
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Research Questions 

 

The following questions will be addressed in this research:  

1. What are the patterns in assessment outcomes, and total per pupil investment, 

total per pupil in direct instruction, in direct instruction without Special 

education funds, and in Instruction Support over the course of the study?  

2. What is the variation in cumulative per pupil investment between districts and 

over the course of the study period? 

3. Is there a relationship between the change in performance scores and the 

change in cumulative per pupil investment and with respect to particular 

investments in instruction? 

4. What is the relationship between per pupil investment and student 

performance with respect to poverty?   

5. What is the relationship between foundational per pupil investments, student 

performance and student response to the Opportunity to Learn (OTL) survey?    

Design of the Study 

 

 A correlational study examining the relationship between performance of students 

enrolled in the 4
th

 grade in the fall of 1999 as measured by the results of Vermont 

assessments and per-pupil investment in each of the 56 schools identified as meeting the 

criteria for this study was conducted.  The dependent variables were student performance 

on the 4
th

,  8
th 

and 10
th

  grade New Standards Reference Exam for students who entered 

4
th

 grade in the fall of 1999, or the 12
th

 grade graduating class of 2008.  The independent 

variables for this study included per pupil investment categories as tracked by the 

Vermont Department of Education as identified in expenditure function codes 1000 
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through 5500.  The objective of this study was to determine whether per pupil spending 

in the K-8 schools has a relationship to student performance as indicated by assessment 

scores.  It sought to determine whether there were variances in the strength of 

relationship between investment categories, student performance and student‟s perception 

of their opportunity to learn.   

 The longitudinal study examined assessment points over time for one graduating 

class of Vermont students to examine the relationship between investment and student 

outcomes. 

 This study examined only those outcomes for students who attended K-8 public 

school districts comprising of one school typically governed by one school board.  The 

budgets and expenditures for these schools were isolated to one school.  Districts with 

multiple schools were not included because finances could not be isolated to one school.  

The study did not include 7-12 or 9-12 schools because they did not fulfill the financial 

reporting criteria for this study.  Students moving into or out of the K-8 district during the 

course of the study were eliminated from the population to control for those students who 

were not subject to the treatment of investment.   All students in the cohort transitioned to 

high schools.  Tenth grade scores included all students in the cohort regardless of the high 

school attended as the focus of the study is on the relationship between foundational 

investments identified as investments made from 1
st
 through 8

th
 grades and student 

outcomes.    

 Student identification numbers for the 4
th

 grade 2000 NSRE scores from 56 

identified K-8 schools formed the basis for the search of the district data.  Students 

remained in the cohort if their ID was matched to the same school for the 2000 and 2004 
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NSRE scores.   Students in the cohort who did not take the 10
th

 grade NSRE exam were 

dropped from the study.  Information concerning graduation or discontinuation of 

education (drop out) was unavailable in the Vermont database for the class of 2008 and it 

cannot be assumed that all students missing represent dropouts rather than outmigration 

from the state. 

The population of Vermont students who took the New Standards Reference 

Exam in 2000, 2004 and 2008 and graduated in 2008 is 5,836.  The sample drawn from 

the population based upon attendance at one of the 56 fiscally independent K-8 schools, 

for both 4
th

 and 8
th

 grades is 1355 students, constituting 23.2% of the population.   

 Frequency distributions determined that student outcomes, gender, and eligibility 

for Free and Reduced Lunch (FRL) are consistent between the populations and sample.   

The students are divided almost equally between male and female, with 50.5% male and 

49.5% female.  Students eligible for FRL in 4
th

 grade represented 23.8% of the group.  

FRL census for 8
th

 grade shows a decline, followed by a precipitous drop to 10% by 10
th

 

grade.   While it is certainly conceivable that a portion of the decline represents a change 

in socio-economic status, economic conditions in Vermont would be inconsistent with 

such a drastic decline.  The drop is more likely an indication of the tendency of older 

students to avoid the determination of eligibility.  For that reason, this study followed the 

outcomes of students based upon FRL determination in 4
th

 grade as the more reliable 

indicator of poverty.  

 The study did not look at student outcomes for those eligible for special 

education support.  Availability of the data for special education students is available 
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only when the sample is large enough to avoid student identification.  Many classes are 

too small to avoid this situation, resulting incomplete data for the purpose of this study.   

 The assessment data included the NSRE English/Language Arts and Mathematics 

scores for students starting fourth grade in the fall of 1999 and attending one of the 56 

identified schools.  The data collected for dependent variables include Scaled Reading 

Scores and Scaled Math Scores 9.   

The New Standards Reference Exam was selected because the assessment was 

constructed to examine the alignment of student performance to Vermont standards in the 

areas of reading, writing and math as defined in the Framework of Standards.  The 

assessments selected provide a good overall view of how Vermont students are doing as 

compared to the state‟s standards.    

The assessment scores were gathered from the Department of Education 

assessment database. Student identification numbers provided the ability to link 

performance results on a longitudinal basis.  Information linked to that ID number 

concerning eligibility for Free and Reduced Lunch was collected.  The study did not 

include data that provided any other identifying information concerning a student such as 

their name, address, race or ethnicity.  While racial and ethnic information may be of 

interest, Vermont is extremely homogeneous.  The sample sizes of non-white students are 

so small in the vast majority of schools that results would be statistically unreliable.  

Furthermore, student identification could be easily accomplished with the information.   

Financial information was gathered from the Department of Education databases.  

All expenditure data is maintained in electronic files by the VT DoE Finance Team and 

was exported as a database with SPSS for analysis.   In addition to acquiring the 
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expenditures by code, the study required each school‟s student census in order to 

determine per pupil investments.  

Statistical Methods 

 

Dependent Variables 

 

4
th

 grade, 8
th

 grade and 10
th

 grade English/Language Arts and Mathematics scaled scores 

from the New Standards Reference Exams (NSREs) for the sample population.   

The English/Language Arts (ELAS9SS) exam measured a students‟ ability to read 

for basic understanding and to analyze and interpret; to write effectively using writing 

conventions.   The Mathematics (MAS9SS) measured a student‟s math skills, concepts 

and problem solving ability.     

ELAS9SS00 -  English Language Arts taken in 4
th

 grade, in 2000. 

ELAS9SS04 -  English/Language Arts taken in 8
th

 grade, in 2004. 

ELAS9SS06 -  English/Language Arts taken in 10
th

 grade, in 2006. 

MAS9SS00 -  Math assessment taken in  4
th

 grade, in 2000. 

MAS9SS04 -  Math assessment taken in  8
th

 grade, in 2004.  

 MAS9SS06 -  Math assessment taken in 10
th

 grade, in 2006 

 

 

 

Independent Variables 

 

 For the purpose of this study, all investments are on a per pupil basis and are 

calculated by year in each investment category for the fiscal years beginning 1997 and 

ending in 2004, using the financial and enrollment data provided by the Vermont 

Department of Education.  All investment data is aggregated to match the time periods 

for which the investment was made prior to an assessment.  The result is that there are 
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two data sets for each investment category.  The first data set represents the investment 

made between 1997 and 2000, from first grade through fourth grade and is used against 

fourth grade NSRE outcomes.  The second data set represents the investments made for 

the period 1997 through 2004 or first grade through eighth grade and is used against 

eighth and tenth grade NSRE outcomes.   

 The statistical methods employed are shown in Table 1.   
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Table 1.  Statistical Methods 

        

Research question Dependent Variables Independent Variables Statistical Analysis 

Research Question 1: What are the 

patterns in assessment results, and 

total per pupil investment, total per 

pupil in direct instruction, in direct 

instruction without Special education 

funds, and in Instruction Support 

over the course of the study?  

    
Frequency 

distribution 

Research Question 2.   What is the 

variation in cumulative per pupil 

investment between districts and 

over the course of the study period? 

(Group Differences) 

  

Frequency 

distribution 

Research Questions 3.  Is there a 

relationship between the 

performance scores and the 

cumulative per pupil investment? 

Quantitative  Student 

outcome on NSRE 

2+ categorical, 

Investment levels 

grouped, low, high and 

medium  

ANOVA 

Research Question 4. What is the 

relationship between per pupil 

investment and the performance 

scores of students with respect to 

socio-economic status?   
 

Quantitative, Student 

outcome on NSRE 

2+ categorical, 

Investment levels, 

grouped low, high and 

medium, Free and 

Reduced Lunch 

eligibility, grouped 

eligible or Ineligible, 

Adjusted Gross Income 

Grouped,   

ANOVA 

Research Question 5:  What is the 

relationship between foundational 

per pupil investments, student 

performance and student response to 

the Opportunity to Learn (OTL) 

survey?    

Quantitative,  Student 

outcome on NSRE 

2+ categorical, 

Investment levels, 

grouped low, high and 

medium, Student 

response to Opportunity 

to Learn Survey  

ANOVA 

 

a = FC1000 – Direct instruction per pupil   

b = FC2100 – Support services – students per pupil 

c = FC2200 – Instruction Support services – per pupil,  

d= FC2400 – Support services – Administration per pupil 

e= FC2600 – Support Services – Maintenance of plant 
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f = FC2700 – Transportation per pupil  

g = FC3100 – Food service per pupil 

h  = FC5100 – Interest on debt per pupil 

j  = Total investment 1997 – 2000 

k = Total investment 1997 – 2004 

l = Direct instruction without Special Education funds per pupil (FC1000 less 

      Program Codes 211, 212, 250 and 290) 

 

N  = Indirect (FC3100 + FC2700 + FC5100) 

 

Total Investment 1997 – 2000  

 

Total investment 1997 – 2000 =  (a1997+b1997+c1997+d1997+e1997+f1997+g1997+h1997)   +           

(a1998+b1998+c1998+d1998+e1998+f1998+g1998+h1998)+….+(a2000+b2000+c2000+d2000+e2000  

+f2000+g2000+ h2000 )  

 

Total Investment 1997 – 2004  

Total investment 1997 – 2004 =  (a1997+b1997+c1997+d1997+e1997+f1997+g1997 + h1997)   +  

         
(a1998+b1998+c1998+d1998+e1998+f1998+g1998+ h1998) +…+(a2004+b2004+c2004+d2004+e2004+f2004+  

 

g2004+ h2004) 

             

Direct Instruction 1997 – 2000   

 

Direct Instruction 1997-2000 = (a1997 + a1998 +…a2000) 

 

Direct Instruction 1997 – 2004 

 

Direct Instruction 1997-2004 = (a1997 + a1998 +…a2004) 

 

Direct Instruction without Special Ed 1997- 2000  

 

Direct Instruction without Special Ed 1997 – 2000 = (j1997 + j1998 + … + j2000) 

 

Direct Instruction without Special Ed 1997- 2004  

 

Direct Instruction without Special Ed 1997 – 2004 = (j1997 + j1998 +…+ j2004) 
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Instruction Support 1997 – 2000  

 

Instruction Support 1997-2000 = (c1997 + c1998 + … + c2000) 

 

Instruction Support 1997 – 2004  

 

Instruction Support 1997-2004 = (c1997 + c1998 + …+ c2004) 

 

 Opportunity to Learn  

 

Students scored the questions on a Likert Scale with responses of „A‟ – not at all, „B‟ A 

little bit, „C‟ More than a little, „D‟ A lot (or to a great extent), and „E‟ Don‟t know, blank 

or multiple marks.  The data was grouped with A and E = 0, B = 1, C = 2 and D = 3.   

 

ANOVA 

 

Null hypothesis 1:   

There is no significant relationship over time between investment and student 

performance on the New Standards Reference Exam for students entering 4
th

 grade in 

1999.   

Null hypothesis 2:   

 

 There is no statistically significant relationship between or among student 

performance on the New Standards Reference Exam and the independent variables, when 

poverty is controlled. 

Null hypothesis 3: 

 There is no statistically significant relationship between or among student 

performance on the New Standards Reference Exam and student responses to the 

Opportunity to Learn Survey.   

 Expenditures to determine investment per pupil are based upon the following 

coded functions:  
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Function 1000 - Direct Instructional Services:  All expenditures for the purpose of 

instruction including activities dealing directly with the interaction between 

teachers and students.  Teaching may be provided in a school classroom, in 

another location such as a home or hospital and in other learning situations such 

as those involving co curricular activities.   

 

Function 2100 -  Support Services – Students:  Activities designed to assess and 

improve the well being of students and to supplement the teaching process.  

Include expenditures for Guidance, Social Work Services, Health staff, 

Psychological services, Special education staff, School Registrar 

 

Function 2200 – Support Services – Instructional Staff: Activities that are 

associated with assisting the instructional staff with the content and process of 

teaching.  Instructional staff support services include Supervisors of instruction, 

School Administrators, Curriculum Coordinators, Technology Instruction, 

Librarians 

 

Function 2400 – Support Service – School Administration:  Activities associated 

with administering the operation of a single school or group of schools.  

Principal‟s office, Head teacher acting as principal.   

 

 Function 2600 – Support Service – Maintenance of Plant 

Operation and maintenance of Plant activities are those associated with keeping 

the physical plant open, comfortable, and safe for use; and keeping the grounds, 

buildings, and equipment in an effective working condition and state of repair.  

This includes activities related to safety in buildings, on the grounds, and in the 

vicinity of schools.   

 

Function 2700 – Support Services – Student Transportation:  All activities 

associated with conveying students who reside in the school district to and from 

school, and include Function 2712 which conveys students from outside the 

district to the district and Function 2720 which includes co-curricular and extra-

curricular.   

 

Function 3100 – Support Services –Food Service 

Food Service expenditures are those associated with providing food to students 

and staff in a school or LEA. This service area includes preparing and serving 

regular and incidental meals, lunches, or snacks in connection with school 

activities and food delivery.   

 

Function 5100 –Debt Service:  Includes all debt service payments (principal and 

interest) for obligations exceeding one year.   

 

Direct Instruction without Special Education Funds:  Includes expenditures for the 

purpose of instruction including activities dealing directly with the interaction 
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between teachers and students but excludes those expenditures identified by 

program codes 211, 212, 250 and 290 which are specifically for students on 

Individual Education Plans (IEP) or receiving Gifted and Talented support.  The 

activities funded by these codes are not available to all students.   

 

The decision to include Direct Instruction without Special Education stems from 

the impact of special education funding formulas that result in local districts having to 

accommodate the fiscal demands of educating students with intensive needs, especially 

those students who arrive after budgets were established.   While the state provides 

reimbursement for what amounts to roughly 50%, individual student needs can still 

exceed $35,000, in addition to typical per pupil investments.  This is especially difficult 

when students arrive after budgets have been established.  Districts with multiple children 

in this category can face difficult funding issues.  Those dollars within the category of 

Direct Instruction that are specifically identified as Special Education dollars are for 

services that are available only to those students on Individual Education Plan and are not 

available to the general student population.   

Statistical analysis was limited to the categories that were most closely aligned to 

direct instruction and the general population of the schools.  Several categories were 

important to the construction of the Total Investment category, but were not subsequently 

applied in specific statistical analysis for the following reasons.   

Function Code 2100 is related specifically to special education services and the 

funds devoted to this category are available to only those students receiving special 

education services by virtue of an Individual Education Plan.  The dollars are therefore 

not applicable to general education students and are excluded as an individual category 

for analysis.   
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Function Code 2400 is Support Administration, and is primarily the salaries of 

individuals within administrative functions (principal, vice principal, curriculum 

coordinator etc).   While administrators impact schools, the variability of funding within 

this category is impacted by market forces as districts must compete for administrators 

with comparable salaries and is indicated in the narrow range of investments in this 

category.   

 Indirect Investments are those functions having to do with the operations of the 

school including transportation (FC2700), food services (FC3100, interest on long term 

debt (FC5100) and building maintenance (FC2600).   The investment in this category is 

strongly impacted by enrollment and has little to do with instruction.  For example, a bus 

route that picks up 15 students requires far higher per pupil funding than the same route 

picking up 50 students.   It is important to include some information regarding investment 

in infrastructure.  This will be accomplished through student responses to the Opportunity 

to Learn Survey which provide information concerning the condition of the schools.     

Free and Reduced Lunch (FRL) – eligibility for Free or Reduced price lunch is an 

indicator of low income or poverty.  The state of Vermont does not differentiate between 

those eligible for free lunch or reduced price lunch.    

 

Adjusted Gross Income  The total annual adjusted gross income per town reported to the 

Vermont Department of Taxes.   

 

Opportunity to Learn Survey Results 

Students scored the statements on a Likert Scale with responses of „A‟ – not at all, „B‟ A 

little bit, „C‟ More than a little, „D‟ A lot (or to a great extent), and „E‟ Don‟t know, blank 

or multiple marks.  The data was grouped with A and E = 0, B = 1, C = 2 and D = 3.   

 

Clean – Response to statement, “This school is clean and pleasant.” 

  

Enrichment – Response to OTL survey statement, "Students who learn faster than 

other students are provided with additional learning opportunities”. 
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Broken – Response to OTL survey statement, "When something is broken in this 

school, it is quickly repaired”. 

 

Books  - Response to OTL survey statement, “I have good, up-to-date books and 

materials in this school”. 

 

Computer  -  Response to OTL survey statement, “I have/am able to use a 

computer when I need one in this school”. 

 

Help  - Response to OTL survey statement, “The school provides additional time  

and help needed for all students to be successful in their work”. 

 

Data Collection 

 

The data used in this study was gathered through the Vermont Department of 

Education.  Financial data was supplied by the Finance Department with annualized 

detail from 1996 through 2004 on an SPSS data file.  Only data that could be considered 

as directly relating to students were included.   Data not directly related to the population 

were eliminated.  The data eliminated as being only marginally relevant to the study is 

discussed as follows.   

Function 2300 and 2500 were eliminated because they represented dollars 

involved in the indirect categories for school boards, business management and 

operations for a multi school district or Supervisory Union and contributions were based 

upon an allocation system that didn‟t necessarily reflect the actual usage by any one 

district as an indirect cost with the exception of object codes 331 and 332, which are 

assessed shares of SU purchased services for students (Speech and Language, 

Occupational Therapy, Guidance, Nurse etc).  Local district dollars spent on 

Administration (Function 2400) were more directly related to student outcomes and were 

therefore included.     
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Function 4000 – Facilities Acquisition and Construction was eliminated because 

schools could opt to write off one-time extraordinary expenditures in one year, distorting 

the data. Debt service was considered a more appropriate measurement for this study 

because it reflected investment in infrastructure over time.   

Level 32 was eliminated because it is specifically for high school investments. 

Program codes relating to enterprise activities (such as operating a swimming pool in the 

summer) were eliminated.  Object codes relating to tuition and any dollars for students 

attending other schools were eliminated.  Other objects and programs eliminated dealt 

with judgments, interest and funds transfers, none of which were relevant to the 

education of the students.   

All remaining level, program and object codes for each function were considered 

relevant to the study and were aggregated by function code, sorted by school district and 

year.  For example, Function Code 1000 represents dollars associated with direct 

instruction.  It should be noted that all investments relating to transportation were merged 

into Function 2700, rather than maintaining three separate function codes for 

transportation.  

Student level data was provided through the courtesy of the Vermont Department 

of Education.   A request for data was made of the Department of Education which 

included the NSRE Math and English Language Arts scores for 2000, 2004, and 2006, 

and student responses to the Opportunity to Learn Survey of 2004 matched by student 

across all three years, with gender, eligibility for Free and Reduced Lunch and school 

identifiers.  The data was provided in an SPSS file that was maintained at the DoE offices 

in Montpelier.  The student data was then merged with the financial data based upon 
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matching school codes.  Finally, data regarding adjusted gross income was matched to 

school code and merged with the student data as an additional indicator of economic 

status.  The population of Vermont students who took the New Standards Reference 

Exam in 2000, 2004 and 2006 is 5,836.  The sample drawn from the population based 

upon attendance at one of the 56 fiscally independent K-8 schools, for both 4
th

 and 8
th

 

grades is 1355 students, constituting 23.2% of the population.  Frequency distribution 

indicated 100% participation in all tests all years by the population and sample.  

Furthermore, frequency distributions performed on both the population and the sample 

indicated that the outcomes for the sample were consistent with the population, indicating 

that the sample is reasonably representative of the population.  

It is important to consider the impact of the restriction of the sample to only those 

students who took the exam all three years, and who were in the same school for both 

fourth and eighth grade.  A segment of Vermont students are transient and will move 

from school to school and some attend several schools in the same year.  Transience has a 

negative impact on student outcomes because of academic gaps and social and emotional 

adjustments.  The outcomes for those students would introduce a bias resulting from 

transience and would not reflect the investments made by the targeted districts.  

Controlling for transience eliminates the impact of academic gaps and social and 

emotional adjustment on outcomes for the targeted schools.  

The NSRE Scores scaled scores for English and Language Arts (ELA) and Math 

for 2000, 2004 and 2006 were the basis of student outcomes.  They represented the basis 

for the State of Vermont‟s measurement of student progress.   The scaled scores were 

selected as the outcome variable because the properties of scaled scores statistically agree 
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and the data is on a continuous scale.  The 2000 NSRE scores were compared against the 

first four years of investments or the period 1997-2000, while the 2004 and 2006 NSRE 

scores were compared against the eight year investments or the period 1997-2004 using 

several statistical tests including ANOVA and univariate analysis.   

All data was carefully monitored for accuracy throughout.  Any incidence of 

outliers was investigated for any problems in data sorting or formulas and corrected 

against other sources of information regarding the districts to insure that the data was 

reliable. 

Summary 

 

This study examined the relationship between patterns in investment and student 

outcomes over time based upon Math and English/Language Arts scores on the New 

Standards Reference exam for students who entered 4
th

 grade in 1999.   The study 

included students in attending only those K-8 schools for which spending could be 

tracked to a single district.  A total of fifty-six K-8 schools were been identified as 

meeting that criterion.     

 The data was acquired from the Vermont Department of Education which 

provided the financial data for this study as well as matched student data with outcomes 

from 2000, 2004 and 2006.   

 Investment patterns for the schools in the study were examined through frequency 

distributions.  The resulting data provided the means to group districts by investment and 

districts were classified by investment category as high (top 30%), low (bottom 30%) and 

medium spending groups (middle 40%).  One-way ANOVA tests were conducted to 

determine the relationship between the three spending groups and student outcomes.  In 
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addition, univariate analysis of variance tests were carried out to determine the 

relationship between spending levels, student outcomes and the impact of poverty or 

economic status.  Finally, one-way ANOVA analyses were performed to determine the 

relationship between student outcomes and responses to the Opportunity to Learn Survey.  

Limitations 

 

The limitations of this study are listed below.   

1. Only single school districts with a K-8 school were included in the sample 

population in order to maintain statistical integrity in expenditure data.  There was 

no state-wide consistency in financial systems that accommodated the isolation of 

investment by school within a district.  The impact of this limitation is that 16 of 

Vermont‟s 60 Supervisory Unions were not included in the study because their 

financing system included several schools, making accurate comparisons 

impossible.  Other districts were eliminated because the configuration of the 

school included high school grades.  It can be reasonably argued that the 

cumulative expenditures of the districts through 8
th

 grade form the foundation for 

future outcomes.   The study does not include large urban schools because 

Vermont does not have large urban areas however the study includes school 

districts from some of the largest communities such as Winooski, Barre and 

Rutland.  Additionally, Vermont demographics indicate that the poorer school 

districts lie in the most rural areas rather than urban settings.   

2. For the purpose of consistency between districts, no funds provided to the 

maintenance and operations of a Supervisory Union (SU) were included in per 

pupil investment for a school with the exception of personnel costs associated 
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with specialized skills (Speech and Language, Occupational Therapy, Guidance, 

Nurse etc) that are shared through the Supervisory Union based upon projected 

utilization are included.  Many districts are too small to employ individuals with 

specialized skills, and the services are offered with shared personnel.  The funding 

would be reflected in larger districts‟ investments and it is therefore consistent to 

include this investment category.  

3. Financial data is limited to the school district level but not the classroom level.  

There is currently no mechanism in place to accommodate reporting that would 

support an analysis at the classroom level.  Such a mechanism would be beneficial 

in providing additional information but would be difficult and costly to institute.  

The number of students in the sample and the length of time over which the 

analysis was conducted provide statistically useful information despite the 

inability to determine actual investment at the classroom level.   

4. This study does not include identification for special education services at any 

level (IEP, 504, Act 230 or Title I).  The available data masks students eligible for 

those services when the population falls below a specific level in order to protect 

student privacy.   The result is an under identification of students receiving 

services within this category in the data however the results include all of the 

students within those categories and are therefore included in the analysis.   

5. The study controlled for mobility and transience by using only student NSRE  

scores matched to the same school ID for both 4th and 8th grade.  The study seeks 

to determine the impact of cumulative foundational investment, which is defined 

as investments made during the first 8 years of the subjects‟ education.  Inclusion 
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of students who did not experience the investment would not be representative of 

the treatment.  Furthermore, transience is known to be a factor in reducing student 

outcomes, particularly when a student moves frequently.  Students who move 

frequently are generally confronted not only with the emotional disruption of a 

move both at home and at school, but are faced with academic challenges due to 

gaps in their education created by differences in school curricula. Those students 

who move the most are typically low income and often require special education 

services. The students with high mobility in rural areas tend to be in poorer 

communities where housing is more affordable.  (Schaft, 2003, p. 6)   The intent 

of this study is to determine the impact of investment on students.  Inclusion of 

these factors in the analysis would mask the actual impact of investment on those 

students who do not move or move infrequently.  This may result in providing 

outcome information that is somewhat better than would be seen if all students 

were included and less dispersion between low and high or medium income 

communities.   

 It should be noted that while mobility has been controlled for in terms of 

student outcomes, the financial impact is not controlled for.  It is not possible to 

isolate the specific changes in allocation of funding within a school resulting from 

the impact of working with transient students.   

6. Investment in facility is represented through the inclusion of interest on long term 

debt rather than those funds identified in a Capital account.  This decision is based 

on the concept that large one time capital investments can skew per pupil data.  

Interest on debt was considered indicative of long term investment in facilities.   
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7. Inflation during the period 1997 – 2004 was low and relatively constant.  Inflation 

over the period of the study amounted to a total of 18% or approximately 

2.25%/year.  For that reason inflation is not considered a significant factor in the 

analysis and dollars are expressed in current terms.     

8. This study is limited to only those aspects of the Opportunity to Learn survey that 

are closely related to investments and will excluded questions concerning school 

climate and parent/peer attitudes towards education.   
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CHAPTER 4 - Results 

Introduction 

 

 The results of the study are described within this chapter.  The research questions 

are discussed in order, with descriptive statistics followed by information concerning the 

reliability and validity of factor analysis through ANOVA, and Univariate analysis.  A 

summary of the analysis concludes the chapter.   

Demographics of the sample 

 

The population of Vermont students who took the New Standards Reference 

Exam in 2000, 2004 and 2008 and graduated in 2008 is 5,836.  The sample drawn from 

the population based upon attendance at one of the 56 fiscally independent K-8 schools, 

for both 4
th

 and 8
th

 grades is 1355 students, constituting 23.2% of the population.   

 Frequency distributions determined that student outcomes, gender, and eligibility 

for Free and Reduced Lunch (FRL) are consistent between the population and sample.   

The students are divided almost equally between male and female, with 50.5% male and 

49.5% female.  Students eligible for FRL in 4
th

 grade represented 23.8% of the group.  

FRL census for 8
th

 grade shows a decline, followed by a precipitous drop to 10% by 10
th

 

grade.   The economic status of the communities from which the sample was drawn did 

not correlate to the drop in free and reduced lunch membership for 8
th

 and 10
th

 grades.  

For that reason, this study will base socioeconomic status on the FRL determination in 4
th

 

grade as a more reliable indicator of poverty.  Economic levels of school communities are 

indicated through the use of Adjusted Gross Income.   
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Enrollment  

 

Vermont has a wide range in school sizes because of the state‟s rural nature and 

the system of school governance.  There is a desire by many towns to maintain local 

schools, despite small enrollment.  Schools frequently represent the only cohesive 

organization that links citizens together within a town.  Vermont citizens tend to want to 

keep their schools despite small enrollment in order to maintain the town‟s identity and 

sense of community.   

Table 2 provides a view of the enrollment trends for the schools in the sample. 

Table 2   Enrollment 

        

 

 

1997 1998 1999 2000 2001 2002 2003 2004 

Mean 328 315 310 300 306 303 296 290 

Std. Dev. 287 270 310 258 1192 280 274 268 

Minimum 51 55 48 51 47 51 45 44 

Maximum 1129 1084 1102 1062 1112 1192 1218 1210 

 

 The student population has been slowly declining over the past eight years as is 

demonstrated in the mean enrollment.  The impact of low enrollment is an increase in 

indirect dollars and a corresponding decrease in available dollars for Direct Instruction.     

 The decrease in enrollment has not translated to a corresponding decrease in 

investment in education.  This is because a reduction in enrollment is not focused on any 

one school or grade, necessitating that schools maintain minimum staffing levels for each 

grade.  A reduction in enrollment would have to be sufficient in number to allow either 

reasonable multi-age grouping, or the reduction of one full class in order to see a 
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corresponding drop in investment.  Typically, dropping enrollments are spread fairly 

evenly across grades and schools.  

Research Question 1 

 

 What are the patterns in assessment results, and total per pupil investment, total 

per pupil in direct instruction, in direct instruction without Special education funds, and 

in Instruction Support over the course of the study?  

Student Outcomes 

 

Student outcomes are based upon three testing points for the NSRE in Math  and 

English Language Arts.  The matched scores for the 1355 students included assessments 

taken by the students in fourth grade, eighth grade, and tenth grade.  The distribution for 

the NSRE scores for each year and subject is shown in Table 2. 

 

Table 3  Frequency Distribution NSRE Scores 

    
4th Grade 

English/LA 

8th Grade 

English/LA 

10th Grade 

English/LA 

4th Grade 

Math 

8th Grade 

Math 

10th Grade 

Math 

N Valid 1355 1355 1355 1355 1355 1355 

Missing 0 0 0 0 0 0 

Mean 660.44 716.92 731.87 657.56 716.87 739.80 

Median 

Std. Deviation 

667.00 

40.02 

718.00 

38.41 

739.00 

39.89 

652.00 

42.11 

717.00 

43.17 

733.00 

52.59 

Skewness -.249 -.191 -.425 .048 -.013 .122 

Std. Error of Skewness .066 .066 .066 .066 .066 .066 

Kurtosis .157 .428 .232 -.514 -.152 -.797 

Std. Error of Kurtosis .133 .133 .133 .133 .133 .133 

Minimum 513 562 580 515 532 587 

Maximum 737 797 809 735 797 835 

 

The level of kurtosis can be seen to behave in the inverse between subjects.  The 

level of kurtosis is highest in 8
th

 grade for ELA and then drops considerably by 10
th

 grade 
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to .232 indicating a far narrower distribution surrounding the mean.  The distribution of 

Math scores shows a fairly strong kurtosis in fourth grade at -.514, dropping considerably 

to -.152 and then rises strongly to -.797 by 10
th

 grade, indicating a far wider distribution 

curve than is found in any of the other outcome groups.  This is evidenced in Figure 1, 

which indicates the mean is closer to the maximum than the minimum.   The slope of the 

math scores indicates a rate of increase in scores that is not matched in ELA by 10
th

 

grade.  It should be noted that while there are four years between the 4
th

 and 8
th

 grade 

assessments, there are only two years between the 8
th

 and 10
th

 grade scores.   

Figure 1. NSRE Math Scores 2000-2006 

 

 

 Source:  Vermont Department of Education, 2008 
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Figure 2 NSRE ELA Scores  2000-2006 

 

Source:  Vermont Department of Education, 2008 

 An analysis of NSRE outcomes between socioeconomic groups indicates that an 

achievement gap exists and that while the gap remains fairly consistent in 

English/Language arts, math still presents a growing problem. 

Table 4    NSRE Outcomes for students eligible for Free and Reduced Lunch 

Outcomes for Students Eligible for Free and Reduced Lunch 

    MAS9SS00 ELAS9SS00 MAS9SS04 ELAS9SS04 MAS9SS06 ELAS9SS06 

N Valid 322 322 322 322 322 322 

Missing 0 0 0 0 0 0 

Mean 637.72 641.24 694.93 641.24 711.63 716.83 

Median 636.00 643.00 688.00 643.00 701.00 714.00 

Std. Deviation 40.21 41.46 41.088 41.46 46.28 42.18 

Minimum 515 513 532 513 587 580 

Maximum 735 737 797 737 835 809 
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Table 5    NSRE outcomes for student ineligible for Free and Reduced Lunch 

Outcomes for Students Ineligible for Free and Reduced Lunch 

    MAS9SS00 MAS9SS04 MAS9SS06 ELAS9SS00 ELAS9SS04 ELAS9SS06 

N Valid 1033 1033 1033 1033 1033 1033 

Missing 0 0 0 0 0 0 

Mean 663.74 723.71 748.58 666.42 721.92 736.56 

Median 666.00 717.00 754.00 667.00 718.00 739.00 

Std. Deviation 40.78 41.51 51.35 37.63 36.44 37.976 

Minimum 532 546 613 513 571 598 

Maximum 735 797 835 737 797 809 

 

 The comparison of outcomes between the ineligible and FRL students for ELA 

and Math in Figures 3 and 4 respectively indicate that an achievement gap persisted. 

There are also indications that the gap can be narrowed, as indicated in the gap in ELA 

scores in 8
th

 grade where the gap shrank from 25 points in fourth grade to 10 points in 8
th

 

grade.  The data suggests that the effort to narrow the achievement gap in literacy was not 

matched in math, and may even have come at the expense of math scores.  FRL mean 

math scores rose only 4 points between 4
th

 and 8
th

 grade, resulting in the math 

achievement gap increasing by 56 points to 83 points.  While there was a significant 

improvement in math scores for FRL students between 8
th

 and 10
th

 grade, achievement 

was still 56 points below the level for ineligible students, and the achievement gap 29 

points wider than that for  4
th

 grade. 
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Figure 3.  Comparison of NSRE ELA Mean Scores - FRL and Ineligible for FRL  

 
 

Source:  Vermont Department of Education, 2008 

Figure 4.  Comparison of NSRE Math Outcomes FRL and Ineligible for FRL   
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Source, Vermont Department of Education 

 

Investments  
 

 For the purpose of this study, all investments are on a per pupil basis and are 

calculated by year in each investment category for the fiscal years beginning 1997 and 

ending in 2004, using the financial and enrollment data provided by the Vermont 

Department of Education.  Table 6 shows the frequency distribution of investment by 

category for the 56 districts in the study.  The reader will see a steady increase in 

investments over time, with the exception of 2001 where the mean investments continued 

to rise, but maximum investments by the highest investing districts fell.  There appeared 

to have been a backlash by some wealthier communities to the revenue sharing provided 

by Act 60 in the form of reductions in education investment.  Changes in funding 

regulations resulted in a quick reversal of this practice and investment levels resumed a 

slope that would have been anticipated given prior years.  

Table 6.    Investment by year and category, 1997 – 2004 for 56 districts 

   

Total investment per pupil  
  

 

1997 1998 1999 2000 2001 2002 2003 2004 

Mean 6091 6539 6913 7586 8090 8687.6 9210 10064 

Std. Dev. 997 1373 1342 1474 1192 1545 1478 1825 

Minimum 4251 4433 4485 5194 6099 6292 7326 7561 

Maximum 8402 12533 13039 13166 10714 14027 14068 16571 

         

   

Direct instruction per pupil 
  

 

1997 1998 1999 2000 2001 2002 2003 2004 

Mean 3795 4123 4330 4681 4922 5322.8 5595 6066 

Std. Dev. 664 859 857 903 834 1003 1080 1183 

Minimum 2546 2923 2769 2994 3625 3621.8 3723 4244 

Maximum 5972 7488 7855 8002 6956 8710.6 9728 10478 
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Table 6. (cont‟d.)  Investment by year and category, 1997-2004 for 56 districts 

 
Direct instruction per pupil without special education Dollars 

 
1997 1998 1999 2000 2001 2002 2003 2004 

Mean 2991 3208 3417 3684 3865 4222.1 4408 4824 

Std. Dev. 590 732 792 752 750 808 1183 958 

Minimum 1908 2091 2260 2362 2582 2876.7 2562 2844 

Maximum 4858 5863 6315 6396 5823 6030.9 6132 7988 

 

 

       

   
Instruction Support 

   

 

1997 1998 1999 2000 2001 2002 2003 2004 

Mean  165 177 209 258 276 302 331 329 

Median 150 155 184 245 258 269 305 298 

Std. Dev. 85 114 121 142 130 177 212 190 

Minimum 11 23 18 42 65 27 17 4 

Maximum 484 772 721 703 580 1047 1398 1100 

 

 In order to compare investment to outcomes, the data was aggregated to match the 

time periods for which the investment was made prior to an assessment.  The result is that 

there are two data sets for each investment category.  Detailed information concerning the 

construction of each data set can be found in Chapter 3 on pages 68 – 69.   

 The first data set represents the investment made between 1997 and 2000, from 

first grade through fourth grade and is then matched with student outcomes for fourth 

grade NSRE assessments using the school identification number.  The second data set 

represents the investments made for the period 1997 through 2004 or first grade through 

eighth grade and was matched with student outcomes for eighth and tenth grade NSRE 

outcomes.   
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 Frequency distributions were conducted to determine the investment levels 

experienced by the 1355 students within the sample for Total Investment, Direct 

Instruction, Direct Instruction without Special Education Funds, and Instruction Support.  

Table 7 shows the investments by category from 1997 through 2000 and table 8 provides 

information concerning the frequency distribution of investments for 8 years or 1997 – 

2004.   

Table 7    Investments by category 1997-2000 

    

Total 

Investment 

1997-2000 

Direct 

Instruction 

1997 – 2000 

Direct 

Instruction w/o 

Special 

Education     

1997 – 2000 

Instruction 

Support     

1997 - 2000 

N Valid 1355 1355 1355 1355 

Missing 0 0 0 0 

Mean 27613 17704 13821 882 

Median   26396 16948 12864 771 

Std. Deviation 5464 3299 2972 563 

Minimum 18465 12155 9167 137 

Maximum 46099 27633 21987 2681 

 

Table 8 Investments by category 1997 - 2004 

 

    

Total 

Investment   

1997 - 2004 

Direct 

Instruction    

1997 - 2004 

Direct 

Instruction w/o 

Special 

Education        

1997 – 2004 

Instruction 

Support      

1997 – 2004 

N Valid 1355 1355 1355 1355 

Missing 0 0 0 0 

Mean 62544 39818 31362 2054 

Median   61129 39047 30585 2068 

Std. Deviation 8390 5649 5338 967 

Minimum 49115 27784 20689 752 

Maximum 87069 58100 41885 4453 

 

 The variation in investments is sizeable as indicated by the standard deviation and 

median for each category.  The investment experience of students within the sample is 
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depicted in the histograms showing the frequency of investment level for the period 

1997-2004 by category as indicated in Figures 5 through 8.  

Figure 5.   Total Investment 1997 – 2004 

 

Source: VT Department of Education 
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Figure 6.   Direct Instruction 1997 – 

2004  

 Source: VT Department of Education 

 

Figure 6 Direct Instruction without Special Education Funds 1997 - 2000 
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 Source: VT Department of Education 

Figure 7 Instruction Support 1997 – 2004 

 

 Source: VT Department of Education 

In examining the frequencies, one can see that there remains a significant disparity in 

investments over time.   

Research question 2 

 

 What is the variation in investment between districts and over the course of the 

study period? 

 The variance in investment between districts over time is depicted in Figure 9.  

The graph shows total investment by year and school district over the eight years of the 

study, or from 1997 through 2004.  The districts‟ total investments are ranked high to low 

in order to gain a full appreciation for the magnitude of difference between high and low 

investing districts.   What may appear of minor importance on an annual basis gains in 
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magnitude over time.  It should be remembered that the investments are expressed in per 

pupil terms.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Total investment by district and year – 1997 through 2004 
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Data source:  Vermont Department of Education, Finance Depart 

Table 9. Low Investing Districts   1997-2000 and 2001-2004 
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Low Investing Districts - Cumulative investments 1997-2000  

 

    
Total 

Investment 

Direct 

Instruction 

Direct 

Instruction 

w/o Special 

Education 

Instruction 

Support 

N Valid 416 416 416 416 

Missing 0 0 0 0 

Mean 23591 15035 11440 730 

Std. Deviation 1598 1266 940 307 

Minimum 18465 12155 9167 146 

Maximum 25422 16584 13535 1402 

 
 

    

Low Investing districts - Cumulative Investments 2001-2004 

 

    
Total 

Investment 

Direct 

Instruction 

Direct 

Instruction 

w/o Special 

Education 

Instruction 

Support 

N Valid 415 415 415 415 

Missing 0 0 0 0 

Mean 30475 23116 14930 918 

Std. Deviation 870 1959 1196 459 

Minimum 27539 19915 11362 242 

Maximum 31221 25953 18317 2376 

 

Table 10 Medium Investing Districts  1997-2000 and 2001-2004 

Medium Investing Districts - Cumulative investments 1997-2000 

 

    
Total 

Investment 

Direct 

Instruction 

Direct 

Instruction 

w/o Special 

Education 

Instruction 

Support 

N Valid 500 500 500 500 

Missing 0 0 0 0 

Mean 26871 17782 13788 757 

Std. Deviation 754 1182 1775 282 

Minimum 25575 14878 11054 383 

Maximum 28061 19363 17476 1550 

 

 

Table 10. (cont’d.) Medium Investing Districts 
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Medium Investing Districts - Cumulative investments 2001-

2004  
 

    
Total 

Investment 

Direct 

Instruction 

Direct 

Instruction 

w/o Special 

Ed. Funds 

Instruction 

Support 

N Valid 508 508 508 508 

Missing 0 0 0 0 

Mean 34349 27686 17241 1440 

Std. Deviation 1837 2143 1627 456 

Minimum 31321 21010 13133 654 

Maximum 36570 29863 18962 2299 

 

Table 11    High Investing Districts 1997-2000 and 2001-2004 

High Investing Districts - Cumulative Investments 1997-2000  

    
Total 

Investment 

Direct 

Instruction 

Direct 

Instruction w/o 

Special 

Education 

Instruction 

Support 

N Valid 439 439 439 439 

Missing 0 0 0 0 

Mean 33058 20269 16224 1187 

Std. Deviation 6465 4092 3370 811 

Minimum 28073 15799 11026 137 

Maximum 46099 27633 21987 2681 

      High Investing Districts - Cumulative Investments 2001 - 2004  

    

Total 

Investment 

Direct 

Investment 

Direct 

Instruction w/o 

Special 

Education 
Instruction 

Support 

N Valid 432 432 432 432 

Missing 0 0 0 0 

Mean 39893 32159 20439 1102 

Std. Deviation 3223 2165 2626 564 

Minimum 36980 26998 11897 466 

Maximum 53796 44709 24409 2567 
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Table 12. Rate of growth – Low, Medium and High Investing Groups by   

  Investment Category 

 

 

Total 

Investment 

Direct 

Instruction 

Direct 

Instruction 

w/o Special 

Education 

Instruction 

Support 

Low 29.2% 53.7% 30.5% 25.7% 

Medium 27.8% 55.7% 25.0% 90.2% 

High 20.7% 58.7% 26.0% -7.2% 

 

 The rate of growth in investment is more meaningful when put in context of the 

inflation rate over the same period. While the low and medium funding districts exceeded 

the inflation rate for the period, the rate of increase for total investments by the high 

investing districts was close to the rate of inflation which was 18.38% 

(www.inflationdata.com/inflation/ inflation_rate/ historicalinflation.aspx, accessed 

7/26/09).  This is based on the Consumer Price Index as reported by the Bureau of Labor 

Statistics.  The greatest change by category was in the area of Instruction Support which 

includes support for activities directly related to the process and content of instruction, 

such as curriculum development and technology.  The medium investing districts 

substantially increased investment in this area and the low investing districts increased 

their funding at a more moderate pace, but the high investing districts reduced their 

funding by 7%.  It could be that the high investing districts did not require as much 

because of previous investment levels and the funding reflects a maintenance level, while 

the other two groups may have been building their capacity in this category.     

 The analysis within this section is meant to provide some context to the analysis 

of student outcomes and investment levels. The segregation of data by investment levels 

provides a greater understanding of the level of disparity between investment levels 

http://www.inflationdata.com/inflation/%20inflation_rate/%20historicalinflation.aspx
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within the 56 districts.  This analysis did not extend the grouping of investment levels to 

the sub categories within Total Investment.    

Research question 3 
 

Is there a relationship between student performance scores and cumulative per pupil 

investment? 

 The research question specifically addresses the null hypothesis of this study; that 

there is no significant relationship over time between investment and student 

performance on the New Standards Reference Exam for students entering 4
th

 grade in 

1999.   

 A one-way Analysis of Variance (ANOVA) was calculated comparing the Math 

and ELA scaled scores to investments by category.  The student performance data from 

fourth grade or 2000 were matched to investments per pupil made from 1997 through 

2000 or first through fourth grade.  Student performance data from 2004 and 2006 were 

matched to the investments from 1997 through 2004, or first through eighth grade.  

Investment was then grouped by level; low (bottom 30%), high (top 30%) and medium 

(middle 40%) for each category and within the four year investment data set and the eight 

year investment data set.  The grouping by investment level for each category was 

facilitated by performing frequency distribution on the matched data sets.  All scores 

presented are mean scores within the investment level and include outcomes from 

students within the FRL population and students receiving special education services.  It 

should be noted that there was some movement between investment groups, with a 

handful of districts rising or dropping one level, depending upon the investment.  For 

example, a district might have been in the medium investment group for total investment 
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and the low investing group for Direct Instruction without Special Education Funds.  The 

rational for determining investment level by category was to reflect the actual 

investments experienced rather than assuming an investment mix based upon total 

investment.   

 The results of the analysis indicated that there is a significant relationship between 

investment levels and student outcomes at all three grade levels for all investment 

categories with the exception of Total Investment, where the results were mixed.  Total 

investment is a figure that is commonly used by economists seeking an understanding of 

the relationship between inputs and outputs and leads to a contention by some that there 

is “no strong or consistent relationship between school resources and student 

performance” (Hanushek, 1997, p. 148).  The category includes all dollars dedicated to 

the operations of a school, including those that have little to do with actual instruction.  

Enrollment levels impacted the per pupil investment.  Smaller schools must dedicate a 

higher portion of total dollars to activities not directly related to instruction than schools 

with higher enrollment.  Wenglinski was able to determine some positive correlation 

between inputs at levels closer to the classroom, which actually impact students 

(Wenglinski, 2000).  The decision to examine investment categories at progressively 

more focused levels represent that activity most closely related to instructional delivery.   

  The relationship between investments and outcomes was consistently strongest 

for scores in math, and grew over time with the strongest relationships evident by 10
th

 

grade, in math.  Additionally, statistically significant relationships between outcomes and 

investment became stronger as the investment category was more closely associated with 

instructional delivery.   For that reason, this discussion will focus on the relationship 
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between investments and math outcomes over time.  This does not suggest that there was 

no statistically significant relationship found within ELA scores, but rather the need to 

include all results becomes redundant in regard to responding to the research question.  

The ANOVA Analysis for ELA assessments is available within the Appendix for those 

interested in information related to English and Language Arts.   

The investment categories examined include Total Investment, Direct Instruction, 

and Direct Instruction without Special education, and Instruction Support.   

Investment Category:  Total Investment 

 

A one-way ANOVA was calculated comparing outcomes in Math based upon 

investment grouping in Total Investment.  The one-way ANOVA indicated no 

statistically significant relationship between the MAS9SS00, (fourth grade math scores) 

and Total Investment.  The one-way ANOVA shows a significant relationship between 

investment levels in Total Investment and student outcomes for   MAS9SS04 (F (2,1352) 

=  3.490,  p = .031); and MAS9SS06 (F (2, 1352 ) = 5.942, p = .003).   

Table 13 ANOVA Descriptives Math Outcomes 8
th

 and 10
th

 grade and Total  

   Investment 1997-2004 

     

  

N Mean 

Std. 

Deviation 

Std. 

Error    
 8th Grade 

Math 

(MAS9SS04) 

Low 407 712.73 43.86 2.17 

 High 412 720.67 43.00 2.12 

 Medium 536 717.09 42.57 1.84 

 Total 1355 716.87 43.17 1.17 

 10th Grade 

Math 

Low 407 732.61 52.36 2.60 

 High 412 744.77 53.02 2.62 

 Medium 536 741.43 51.94 2.24 

 Total 1355 739.80 52.57 1.43 
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Table 14 ANOVA 8
th

 and 10
th

 Grade Math and Total Investment 1997-2004 

 

    Sum of 

Squares df 

Mean 

Square F Sig. 

8th Grade 

Math 

(MAS9SS04) 

Between 

Groups 

12959.38 2 6479.69 3.49 .03 

Within 

Groups 

2510500.71 1352 1856.88 
    

Total 2523460.09 1354       

10th Grade 

Math 

(MAS9SS06) 

Between 

Groups 

32626.58 2 16313.29 5.94 .00 

Within 

Groups 

3711574.01 1352 2745.25 
    

Total 3744200.59 1354       

 

 

Table 15 Post Hoc -  8
th

 and 10
th

 Grade Math and Total Investment 1997-2004 

 

Dependent Variable 

(I) Total 

Investment  

(J) Total 

Investment 

Mean 

Difference 

(I-J) Std. Error Sig. 

8th grade 

Math 

(MAS9SS04) 

 

  

Scheffe Low High -7.94* 3.01 .03 

Medium -4.36 2.83 .31 

High Low 7.94* 3.01 .03 

Medium 3.58 2.82 .45 

Medium Low 4.36 2.83 .31 

High -3.58 2.82 .45 

Math - 10th 

Grade 

(MAS9SS06) 

Scheffe Low High -12.16* 3.66 .00 

Medium -8.82* 3.44 .04 

High Low 12.16* 3.66 .00 

Medium 3.33 3.43 .62 

Medium Low 8.82* 3.44 .04 

High -3.33 3.43 .62 

 

Investment Category:  Direct Instruction 

 

A one-way ANOVA was calculated comparing outcomes in Math upon 

investment grouping in Direct Instruction.  The one-way ANOVA shows a statistically 

significant relationship between investment levels and student outcomes with regard to 
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Direct Instruction for the assessments for all three grades as: MAS9SS00 (F (2,1352) = 

5.089,  p = .006); MAS9SS04 (F (2, 1352) =  8.091,  p < .000); MAS9SS06 (F (2, 1352 ) 

= 12.956, p < .000).  

Table 16 ANOVA Descriptives - Math Outcomes and Direct Instruction  

    

N Mean 

Std. 

Deviation Std. Error     

 4th Grade 
Low 385 656.86 39.67 2.02 

 Math 
High 460 662.33 42.76 1.99 

 (MAS9SS00) 
Medium 510 653.78 42.96 1.90 

  
Total 1355 657.56 42.11 1.14 

8th Grade 

Math 

(MAS9SS04) 

Low 366 711.37 43.61 2.28 

High 412 723.46 42.44 2.09 

Medium 577 715.64 42.90 1.79 

Total 1355 716.87 43.18 1.17 

10th Grade 

Math 

(MAS9SS06) 

Low  366 728.16 50.06 2.62 

High 412 745.99 53.69 2.65 

Medium 577 742.76 52.29 2.18 

Total 1355 739.80 52.59 1.43 

 

Table 17 ANOVA 4
th

, 8
th

 and 10
th

 Grade Math Outcomes and Direct Instruction  

    

Sum of 

Squares df 

Mean 

Square F Sig. 

4th Grade Math 

(MAS9SS00) 

Between 

Groups 

17940.61 2 8970.31 5.09 0 

  

Within 

Groups 

2382919.8 1352 1762.52 

    

  
Total 2400860.4 1354 

      

8th Grade Math 

(MAS9SS04) 

Between 

Groups 

29845.72 2 14922.86 8.09 0 

Within 

Groups 

2493614.4 1352 1844.4 

    

Total 2523460.1 1354 
      

10th Grade 

Math 

(MAS9SS06) 

Between 

Groups 

70413.11 2 35206.56 12.96 0 

Within 

Groups 

3673787.5 1352 2717.3 

    

Total 3744200.6 1354 
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Table 18 Post Hoc Test – Multiple Comparisons – 4
th

, 8
th

 and 10
th

 Grade Math  

  and Direct Instruction    

 

Dependent Variable 

(I)Direct 

Instruction 

(J)Direct 

Instruction 

Mean 

Difference 

(I-J) Std. Error Sig. 

4th Grade 

Math 

(MAS9SS00) 

Scheffe Low High -5.47 2.90 .17 

Medium 3.08 2.83 .55 

High Low 5.47 2.90 .17 

Medium 8.55* 2.70 .01 

Medium Low -3.08 2.83 .55 

High -8.55* 2.70 .01 

8th Grade 

Math 

(MAS9SS04) 

Scheffe Low High -12.09* 3.08 .00 

Medium -4.27 2.87 .33 

High Low 12.09* 3.08 .00 

Medium 7.82* 2.77 .02 

Medium Low 4.27 2.87 .33 

High -7.82* 2.77 .02 

10th Grade 

Math 

(MAS9SS06) 

Scheffe Low High -17.83* 3.74 .00 

Medium -14.60* 3.48 .00 

High Low 17.83* 3.74 .00 

Medium 3.23 3.36 .63 

Medium Low 14.60* 3.48 .00 

High -3.23 3.36 .63 

 

Of particular interest is the manner in which the strength of the relationship grows over time.  

This is more clearly shown in the Post Hoc tables, as the difference in mean scores increase 

from 8.55 in fourth grade to 17.83 by tenth grade with significance levels of  

p≤ .01.  The acquisition of math knowledge depends upon a linear mastery of concepts and 

skills.  It is therefore logical that the effect on early outcomes would be followed by 

progressively stronger effects.      

Investment Category:  Direct Instruction without Special Education Funds 

 

A one-way ANOVA was calculated comparing outcomes in Math based upon 

investment grouping in Direct Instruction without Special Education Funds.  The one-

way ANOVA shows a significant relationship between investment levels in Direct 
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Instruction without Special Education and student outcomes as:   MAS9SS00 (F (2,1352) 

=  3.382,  p < .05);  MAS9SS04 (F (2,1352) =  13.461,  p < .05); MAS9SS06 (F (2, 

1352)  = 17.573, p < .05). 

Table 19 Descriptives – 4
th

, 8
th

, and 10
th

 Grade Math and Direct    

  Instruction without Special Education Funds 

 

    

N Mean 

Std. 

Deviation Std. Error     

4th Grade Low 413 650.83 42.53 2.09 

Math High 402 666.03 40.99 2.05 

 (MAS9SS00) Medium 540 656.40 41.61 1.79 

  Total 1355 657.56 42.11 1.14 

8th Grade 

Math 

(MAS9SS04) 

Low 303 714.75 42.82 2.46 

High 482 724.79 43.11 1.96 

Medium 570 711.30 42.48 1.78 

Total 1355 716.87 43.17 1.17 

10th Grade 

Math 

(MAS9SS06) 

Low 303 739.41 52.15 3.00 

High 482 750.23 53.76 2.45 

Medium 570 731.18 50.27 2.11 

Total 1355 739.80 52.59 1.43 

 

 
   

Table 20 ANOVA  4
th

, 8
th

, and 10
th

 Grade Math and Direct Instruction without  

  Special Education Funds  

 

    Sum of Squares df 

Mean 

Square F Sig. 

4th Grade 

Math 

(MAS9SS00) 

Between 

Groups 

48269.74 2 24134.87 13.87 0.00 

Within 

Groups 

2352590.7 1352 1740.08 

    

Total 2400860.4 1354 
      

8th Grade 

Math 

(MAS9SS04) 

Between 

Groups 

49268.37 2 24634.18 13.46 0.00 

Within 

Groups 

2474191.7 1352 1830.02 

    

Total 2523460.1 1354 
      

10th Grade 

Math 

(MAS9SS06) 

Between 

Groups 

94867.44 2 47433.72 17.57 0.00 

Within 

Groups 

3649333.2 1352 2699.21 

    

Total 3744200.6 1354 
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Table 21. Post Hoc Multiple Comparisons – 4
th, 

8
th

, and 10
th

 Grade Math and  

  Direct  Instruction without Special Education Funds 

 

Dependent Variable 

(I) Direct 

Instruction 

w/o 

Sp.Ed. 

(J) Direct 

Instruction 

w/o 

Sp.Ed. 

Mean 

Difference 

(I-J) Std. Error Sig. 

4th Grade 

Math 

(MAS9SS00) 

Scheffe Low High -15.20* 2.92 .00 

Medium -5.57 2.73 .12 

High Low 15.20* 2.92 .00 

Medium 9.631* 2.75 .00 

Medium Low 5.57 2.73 .12 

High -9.63* 2.75 .00 

8th Grade 

Math 

(MAS9SS04) 

Scheffe Low High -10.04* 3.14 .01 

Medium 3.45 3.04 .53 

High Low 10.04* 3.14 .01 

Medium 13.49* 2.65 .00 

Medium Low -3.45 3.04 .53 

High -13.49* 2.65 .00 

10th Grade 

Math 

(MAS9SS06) 

Scheffe Low High -10.82* 3.81 .02 

Medium 8.23 3.69 .08 

High Low 10.82* 3.81 .02 

Medium 19.05* 3.21 .00 

Medium Low -8.23 3.69 .08 

High -19.05* 3.21 .00 

    * The mean difference is significant at the .05 level 

 

 As can be seen in Table 21, the impact on mean difference in math scores is 

significant, whether in fourth grade where the mean difference between low and high 

investing communities is 15.20 points and increases to a high of 19.05 between medium 

and high investing communities.    

 Students in low investing communities may have done better than medium 

investing communities in 8
th

 and 10
th

 grade because of the high incidence of poverty 

within this subset.  42% of students in the low investing communities were eligible for 
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FRL, an indicator of poverty.  This compares to 16.5% eligibility in the medium 

investing schools and 16.3% FRL eligibility in high investing schools.  According to a  

U. S. Department of Education  report concerning the demographics of students receiving 

special education services in elementary schools between 1998 and 2004, “the percentage 

of poor student receiving special education was greater than that of non-poor students in 

each grade (K-5) …and higher percentages of students in small town/rural schools 

…received special education” (2007, NCES, p.1-2) .  The discrepancy model for 

identification for special education required that students fall two years behind their peers 

to become eligible for special education services.  Fourth grade scores may reflect the 

delay in receiving special education services for the students within the low investing 

communities.  By 8
th

 grade, indications are that there may have been a higher percentage 

of students benefiting from special education funding within the low investment schools, 

indicating that special education works.  This would offer some explanation of the higher 

mean difference in the Post Hoc tests between medium and high investment communities 

(19.053 points) that that evident between high investment and low investment 

communities (10.820).  It would also offer an explanation for the lack of a statistically 

significant relationship between math outcomes for medium and low investing 

communities.   

Investment Category: Instruction Support 

 A one-way ANOVA was calculated comparing the outcomes in Math to 

investments in Instruction Support.  The one-way ANOVA indicates a significant 

relationship between investment level and student outcomes for:  MAS9SS00 (F 
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(2,1352)=  9.933,  p < .000);  MAS9SS04 (F (2, 1352 )=  14.844,  p < .000); MAS9SS06 

(F (2, 1352 ) = 24.545, p < .000).   

Table 22 Descriptives 4
th

, 8
th

 and 10
th

 Grade Math and Instruction Support 

    

N Mean 

Std. 

Deviation Std. Error     

4th Grade Math 

(MAS9SS00) 

Low 345 651.7 41.05 2.21 

High 465 664.24 44.06 2.04 

Medium 545 655.56 40.35 1.73 

Total 1355 657.56 42.11 1.14 

8th Grade Math 

(MAS9SS04) 

Low 391 707.66 43.83 2.22 

High 482 723.41 44.07 2.00 

Medium 482 717.79 40.43 1.84 

Total 1355 716.87 43.17 1.17 

10th Grade Math 

(MAS9SS06) 

Low 391 725.74 50.09 2.53 

High 482 750.34 53.22 2.42 

Medium 482 740.65 51.43 2.34 

Total 1355 739.8 52.59 1.43 

 

Table 23.   ANOVA 4
th

, 8
th

 and 10
th

 Grade Math and Instruction Support 

    

Sum of 

Squares df 

Mean 

Square F Sig. 

4th Grade Math 

(MAS9SS00) 

Between 

Groups 

34767.21 2 17383.61 9.93 0.00 

Within 

Groups 

2366093.2 1352 1750.07 

    

Total 2400860.4 1354 
      

8th Grade Math 

(MAS9SS04) 

Between 

Groups 

54220.9 2 27110.45 14.84 0.00 

Within 

Groups 

2469239.2 1352 1826.36 

    

Total 2523460.1 1354 
      

10th Grade Math 

(MAS9SS06) 

Between 

Groups 

131187.9 2 65593.95 24.55 0.00 

Within 

Groups 

3613012.7 1352 2672.35 

    

Total 3744200.6 1354 
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Table 24 Post Hoc Tests – 4, 8
th

, 10
th

 Grade Math and Instruction Support  

  1997-2004 

Dependent Variable 

(I) 

Instruction 

Support  

(J) 

Instruction 

Support  

Mean 

Difference 

(I-J) Std. Error Sig. 

4th Grade 

Math 

(MAS9SS00) 

Scheffe Low High -12.54* 2.97 0.00 

Medium -3.9 2.88 0.41 

High Low 12.54* 2.97 0.00 

Medium 8.68* 2.64 0.00 

Medium Low 3.9 2.88 0.41 

High -8.68* 2.64 0.00 

8th Grade 

Math 

(MAS9SS04) 

Scheffe Low High -15.76* 2.91 0.00 

Medium -10.13* 2.91 0.00 

High Low 15.76* 2.91 0.00 

Medium 5.63 2.75 0.12 

Medium Low 10.13* 2.91 0.00 

High -5.63 2.75 0.12 

10th Grade 

Math 

(MAS9SS06) 

Scheffe Low High -24.60* 3.52 0.00 

Medium -14.91* 3.52 0.00 

High Low 24.60* 3.52 0.00 

Medium 9.69* 3.33 0.01 

Medium Low 14.91* 3.52 0.00 

High -9.69* 3.33 0.01 

  * The mean difference is significant at the .05 level 

 Instruction Support represented the investment category with the largest standard 

deviation as a percentage of investment, at 47% of the mean investment.  The category 

represents those investments that may be construed by some as “extras”, including 

“curriculum coordinators, in-service training staff, library staff, educational media, and 

instruction related to technology and computer-assisted construction” (VT Dept. of 

Education, 2007, p. 19).   

 The mean difference between scores for students in low and high investing 

communities was highest at each grade level, but was largest in 10
th

 grade with a mean 
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difference of 25 points.  This would put low investing schools at a distinct disadvantage 

in math scores.  

 With respect to Research Question 3, the statistical analysis indicates that there is 

a relationship between the performance scores and per pupil investment, and with respect 

to particular investments in instruction.  

 The ANOVAs performed to examine the relationship between investments and 

student outcomes show not only that the relationships are statistically significant, but 

grow over time and as the investment category is more directly related to instruction.  It 

is therefore reasonable to reject the null hypothesis.   

Research question 4 
 

What is the relationship between per pupil investment and the performance scores of 

students with respect to socioeconomic status?   

The first alternative null hypothesis for this study is that there is no statistically 

significant relationship between or among student performance on the New Standards 

Reference Exam and the independent variables, when socioeconomic status is controlled.  

Socioeconomic status of students for the purpose of this study was determined through 

eligibility for the Free and Reduced Lunch (FRL) program, with those eligible for the 

program considered to be from lower income or disadvantaged backgrounds.  The 

socioeconomic status of the community in which the schools are located is based upon 

the Adjusted Gross Income for that community.   

The issue of an achievement gap between students resulting from poverty is one 

that confronts the nation as a whole and Vermont is no different.  The question of 

whether investment can impact students within a socioeconomic group was approached 
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from two directions, the first being to examine the relationship between student outcomes 

based upon eligibility for FRL and investment levels.  The second approach was to 

examine the student outcomes based upon eligibility for FRL and within and between 

towns of similar socio-economic make up as determined by personal Adjusted Gross 

Income.   

Student Socio-economic status based upon FRL eligibility 

 

Differences in socio-economic status are generally indicated by eligibility for Free 

and Reduced Lunch (FRL), with those who are eligible being less affluent than those who 

are not.  The analysis conducted was based upon FRL eligibility, which is a reflection of 

a student‟s family‟s socio-economic status however the level of concentration of FRL 

students within a school is an indication of a community‟s socio-economic status.  It 

should be noted that the students within the sample have not moved during their 

elementary and middle school experience.  The results of this analysis therefore indicate 

the impact of investment on FRL students who have experienced educational stability.  

As previously discussed in the limitations section of this paper, FRL students experience 

transience at a far higher rate than non-FRL students.   

  Univariate analyses were conducted to test the relationship between outcomes, 

investment levels and FRL eligibility.  The results of the analysis were that there was no 

significant interaction between FRL eligibility, Total Investment and outcomes in fourth 

grade math (MAS9SS00), where (F (2,1349) = .922, p > .05) Partial Eta Squared of .001.  

Further univariate analysis applying different investment categories against fourth grade 

outcomes revealed similar results.   
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A Test of Between-Subjects Effects indicates that there is no significant 

interaction between Direct Instruction, FRL eligibility and MAS0SS00 (4
th

 grade math).  

Further Univariate tests were performed using 8
th

 and 10
th

 grade outcomes measured 

against total investment, direct instruction, and direct instruction without Special 

Education funding, and with the exception of direct instruction, yielded similar results.  

The only significant relationship that occurred was between 10
th

 grade math, MAS9SS06, 

FRL eligibility and Direct Instruction (F (2, 1349) = 3.745, p = .024), Partial Eta Squared 

of .006.   It should be remembered that the sample does not include those FRL students 

who are transient and may provide a better view of the relationship between investment 

and low income students who have actually received the treatment of investment.   

According to a study by Schwartz, the mean rate of student turnover within a year 

is 5% but that number doubled for low income or disadvantaged districts.  Typically, low 

income schools would see a higher percentage of these students because the housing in 

low income districts is less expensive. Transience represents a significant challenge to 

schools facing the AYP demands of NCLB.  Students who transfer frequently typically 

have large gaps in their education as they move from school to school. This is evidenced 

in a study by the General Accounting Office which found that: 

About 17 percent of third graders had attended three or more schools since  

kindergarten and therefore could be considered „highly mobile‟.  Forty-one  

percent of these highly mobile third graders scored below grade level in reading, 

 and about 31 percent scored below grade level in math.  In comparison, only 26  

percent of stable students (those attending only one school since kindergarten)  

tested below grade level in reading and about 16 percent tested below grade  

level in math.   (Schafft, 2003,p. 5-6) 

 

The fact that the study excludes the scores of the transient student from the study 

does not entirely mitigate the impact that transience may have on the scores of other 
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students.    “Student transiency can cause significant disruption to classrooms (Conniff 

1998), resulting in slowed curricula and loss of instructional time as a consequence of 

behavioral problems among new students…and the need to re-teach material so that new 

students could catch up academically” (Schafft, 2003, p. 6).   

Table 25 Descriptive Statistics -10
th

 Grade Math, Direct Instruction and FRL  

 

  Investment Mean 

Std. 

Deviation N 

Ineligible Low 733.97 49.22 273 

High 753.99 51.98 329 

Medium 753.69 50.52 431 

Total 748.58 51.35 1033 

 FRL  

Eligible 

Low 711.1 48.84 93 

High 714.28 48.63 83 

Medium 710.47 43.43 146 

Total 711.63 46.28 322 

Total Low 728.16 50.06 366 

High 745.99 53.69 412 

Medium 742.76 52.29 577 

Total 739.8 52.59 1355 

 

Table 26.   Between Subject Tests, 10
th

 Grade Math, FRL, and Direct Instruction 

Source 

Type III Sum 

of Squares Df 

Mean 

Square F Sig. 

Partial 

Eta 

Squared 

Intercept Hypothesis 4.96 1 4.96E+08 46044.502 0 1 

Error 21732.23 2.019 10761.40a 
      

FRLM00 Hypothesis 289512.38 1 289512.38 31.82 0.029 0.94 

Error 18408.21 2.023 9099.25b 
      

DirectInstruct Hypothesis 21879.67 2 10939.84 1.18 0.458 0.54 

Grpd Error 18483.85 2 9241.93c 
      

FRLM00 * 

DirectInstruct 

Hypothesis 18483.85 2 9241.93 3.75 0.024 0.01 

Grpd Error 3329220.51 1349 2467.91d 
      

a. .979 MS(DirectInstruct8Grpd) + .021 MS(Error) 

b. .979 MS(FRLM00 * DirectInstructGrouped ) + .021 MS(Error) 

c.  MS(FRLM00 * DirectInstructGroupd) 

d.  MS(Error) 
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Community socioeconomic status based Adjusted Gross Income 

 

In comparison to many states, Vermont‟s economic landscape is fairly 

homogeneous.   The standard of living from one county to the next varies but not with the 

dramatic swings seen in states such as Connecticut, New York or California.  Despite 

that, there are pockets of wealth and poverty in Vermont that are reflected in earnings and 

the property values within the state.   Income levels in the state have risen over the period 

of the study, but property values have risen far more rapidly, resulting in individuals 

being “land rich”.   Higher property values do not necessarily equate to wealth in terms of 

the ability to pay property taxes. Adjusted Gross Income was used as a measurement of 

the ability to fund the local district.  A univariate analysis of variance was performed with 

the dependent variable MAS9SS06, and the independent variables FRL, AGI 2004, and 

Direct instruction without Special Education to measure the interaction between the 

variables.  Table 27 provides the descriptive statistics for the analysis.  Table 28 shows 

the Between-Subject Effects.   
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Table 27. 10
th

 Grade Math, FRL, Direct Instruction w/o Special Ed. and AGI   

AGI2004   

Direct 

Instruction 
w/o SpEd  Mean 

Std. 
Deviation N 

Bottom 

30% AGI 

  Low 744.48 47.17 107 

High 744.79 55.31 29 

Medium 735.72 37.89 79 

Total 741.30 45.21 215 

FRL 
Eligible 

Low  715.37 48.20 54 

High 717.05 37.61 19 

Medium 717.00 42.89 88 

Total 716.46 43.93 161 

Total Low 734.71 49.34 161 

High 733.81 50.52 48 

Medium 725.86 41.56 167 

Total 730.66 46.28 376 

Top 30% 
AGI 

  Low 763.55 48.34 76 

High 767.46 48.55 228 

Medium 732.05 54.3 91 

Total 758.55 51.86 395 

FRL 
Eligible 

Low 705.69 62.64 13 

High 697.45 51.39 20 

Medium 702.09 49.50 44 

Total 701.49 51.71 77 

Total Low 755.10 54.3 89 

High 761.81 52.29 248 

Medium 722.29 54.45 135 

Total 749.24 55.91 472 

Middle 
40% 

  Low 736.22 53.33 37 

High 744.33 52.97 144 

Medium 743.18 52.13 242 

Total 742.96 52.44 423 

FRL 

Eligible 

Low 706.81 42.57 16 

High 720.88 50.95 42 

Medium 699.81 30.19 26 

Total 711.68 44.45 84 

Total Low 727.34 51.75 53 

High 739.03 53.3 186 

Medium 738.97 52.00 268 

Total 737.78 52.47 507 

Total   Low 749.68 49.55 220 

High 757.51 51.82 401 

Medium 739.29 50.35 412 

Total 748.58 51.35 1033 

FRL 

Eligible 

Low 712.2 49.26 83 

High 714.2 48.70 81 

Medium 710.02 43.56 158 

Total 711.63 46.28 322 

Total Low 739.41 52.15 303 

High 750.23 53.76 482 

Medium 731.18 50.27 570 

Total 739.8 52.59 1355 
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Table 28  Between Subject Effects, 10
th

 Grade Math, AGI 2004, Free and  

   Reduced Lunch and Direct Instruction w/o Special Education Funds 

 

Dependent Variable:10th grade Math 

Source 

Type III 

Sum of 

Squares Df 

Mean 

Square F Sig. 

Partial 

Eta 

Squared 

Intercept Hypothesis 3.57 1.00 3.57 47230.82 .00 1.00 

Error 15506.33 2.051 7561.72a 
      

AGI200430TotalGrouped Hypothesis 1863.38 2.00 931.69 .50 .64 .17 

Error 9216.76 4.914 1875.44b 
      

FRLM00 Hypothesis 226328.01 1.00 226328.01 118.01 .01 .98 

Error 4240.93 2.211 1917.82c 
      

DirectInstrwoSped8Grpd Hypothesis 15538.77 2.00 . . . . 

Error . .d . 
      

AGI200430TotalGrouped 

* FRLM00 

Hypothesis 22318.47 2.00 11159.247 2.02 .24 .49 

Error 23658.06 4.279 5528.45e 
      

AGI200430TotalGrouped 

* 

DirectInstrwoSped8Grpd 

Hypothesis 7323.06 4.00 1830.76 .32 .86 .24 

Error 23133.90 4.00 5783.48f 
      

FRLM00 * 

DirectInstrwoSped8Grpd 

Hypothesis 3795.098 2.00 1897.54 .34 .73 .14 

Error 23414.11 4.15 5637.57g 
      

AGI200430TotalGrouped 

* FRLM00 * 

DirectInstrwoSped8Grpd 

Hypothesis 23133.90 4.00 5783.48 2.39 .05 .01 

Error 3.23 1337.00 2419.98h 
      

a. .961 MS(DirectInstrwoSped8Grpd) + .039 MS(Error) 

b. .924 MS(AGI200430TotalGrouped * DirectInstrwoSped8Grpd) + .076 MS(Error) 

c. .961 MS(FRLM00 * DirectInstrwoSped8Grpd) + .039 MS(Error)  

d. Cannot compute the error degrees of freedom using Satterthwaite's method.h.  MS(Error) 

e. .924 MS(AGI200430TotalGrouped * FRLM00 * DirectInstrwoSped8Grpd) + .076 MS(Error) .961 

MS(DirectInstrwoSped8Grpd) + .039 MS(Error) 

f.  MS(AGI200430TotalGrouped * FRLM00 * DirectInstrwoSped8Grpd)    

g. .957 MS(AGI200430TotalGrouped * FRLM00 * DirectInstrwoSped8Grpd) + .043 MS(Error)  

h. MS (Error) 
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Of particular interest in Table 27 is the success of FRL students within 

communities with different socioeconomic levels.  FRL students who attended schools in 

wealthy communities did not do as well as their peers in moderate and low income 

communities.  The highest mean scores for FRL students were among those in medium 

income communities that invested at a high level, achieving a mean score 23.43 points 

higher than FRL students in wealthy communities.  Interestingly, the mean scores of FRL 

students in low income communities also exceeded the mean scores of FRL students in 

wealthy communities.  It would appear that those communities with a higher population 

of FRL students are better able to meet the needs of this demographic group.   The results 

of the Univariate analysis show a significant interaction between 10
th

 Grade Math, 

Adjusted Gross Income, Free and Reduced Lunch Eligibility and Investment levels for 

Direct Instruction without Special education  where (F (4, 1337) = 2.390, p = .049).  The 

interaction between the variables suggests that students within a socioeconomic group 

will perform differently within a socioeconomic group with varying levels of investment. 

This is stated with caution because the size of the samples within the various groups 

varies dramatically and the results may be indicative of specific programming within 

districts.  
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Table 29 Post Hoc – Multiple Comparisons – Adjusted Gross Income 2004 and  

  10
th 

Grade Math  

 

  (I) 

Adjusted 

Gross 

Income 

(J) 

Adjusted 

Gross 

Income 

Mean 

Difference 

(I-J) 

Std. 

Error Sig.   

Scheffe Low High -18.58
*
 3.56 0.00 

Medium -7.11 3.50 0.13 

High Low 18.58
*
 3.56 0.00 

Medium 11.46
*
 3.29 0.00 

Medium Low 7.11 3.50 0.13 

High -11.46
*
 3.29 0.00 

  * The mean difference is significant at the .05 level 

Table 30 Post Hoc – Multiple Comparisons – 10
th

 Grade Math and Direct  

  Instruction 1997-2004  

 

  
(I) Direct 

Instruction 

(J) Direct 

Instruction 

Mean 

Difference 

(I-J) 

Std. 

Error Sig.   

Scheffe Low High -17.83
*
 3.69 0 

Medium -14.60
*
 3.44 0 

High Low 17.83
*
 3.69 0 

Medium 3.23 3.32 0.62 

Medium Low 14.60
*
 3.44 0 

High -3.23 3.32 0.62 

  * The mean difference is significant at the .05 level 

The alternative null hypothesis that there is no that there is no statistically 

significant relationship between or among student performance on the New Standards 

Reference Exam and the independent variables, when socioeconomic status is controlled 

for.  Two different tests were performed to test for this hypothesis.  The first test 

examined the relationship between Direct Instruction, 10
th

 grade math (MAS9SS06) and 

FRL, resulting in a statistically significant relationship.  The second test included the 
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independent variable AGI in addition to Direct Instruction without Special Education 

Funds and FRL.  While the introduction of additional variables did reduce the sample 

sizes within the analysis, a statistically significant interaction was evident.  Based upon 

this result, the null hypothesis is rejected.   

Research question 5 
 

What is the relationship between investments, student performance and student response 

to the Opportunity to Learn (OTL) survey?   

 This question is related to the null hypothesis that there is no statistically 

significant relationship between or among student performance on the New Standards 

Reference Exam and student responses to the Opportunity to Learn Survey (OTL).   The 

OTL has many questions that relate to climate which do not have a direct relation to 

investments.  Only those questions that directly related to investments were of interest in 

this question and were identified as:  

 Students in this school have opportunities for additional help beyond initial 

classroom instruction. (Opportunity for help) 

 When something is broken in this school it is quickly repaired. (Broken) 

 This school is clean and pleasant.  (Clean) 

 Students who learn faster than other students are provided with new learning 

opportunities. (Enrichment) 

 I have good, up-to-date books and materials in school. (Books) 

 I have/am able to use a computer when I need one in this school.  (Computer) 

Students scored the questions on a Likert Scale with responses of „A‟ – not at all, „B‟ A 

little bit, „C‟ More than a little, „D‟ A lot (or to a great extent), and „E‟ Don‟t know, blank 
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or multiple marks.  The data was grouped with A and E = 0, B = 1, C = 2 and D = 3.  The 

sample was fairly evenly distributed between investment groups with 407 students in the 

low group, 412 in the high group and 536 in the medium group for total investment.   

 A univariate analysis was performed to determine the mean group differences 

between student outcomes, investment levels and responses to the OTL survey.  There 

was no significant interaction between the two treatment groups and the dependent 

variable for any of the OTL survey statements.   

 A one-way Analysis of Variance (ANOVA) was calculated comparing the OTL 

responses based on total investment per pupil.  Each opportunity category proved to have 

a statistically significant relationship based upon total investment.  A statistically 

significant difference was found between total investment and opportunity for help (F (2, 

1352) = 14.863, p < .000).   The OTL question regarding items broken and repaired was 

found to have a significant difference in outcomes based on total investment (F (2, 1352) 

= 14.925, p < .000).  Students do notice when things are clean, with the difference (F (2, 

1352) = 18.478, p < .000).  The opportunity for enrichment yielded a more moderate 

response but remained statistically significant (F (2,1352) = 4.573, p = .01).  The 

difference in students perceptions of the availability of books based on total investment 

was statistically significant (F (2, 1352) = 5.075, p = .006).  There was also a statistically 

significant difference in the responses to outcomes based on total investment (F (2, 1352)  

= 4.057,  p = .018).  The level of significance in differences increased when the OTL 

responses were also compared to direct instruction and direct instruction without special 

education.  The graph showing the means responses by investment level to the OTL 

questions when based on direct instruction without special education show a fairly 
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consistent picture of the students‟ opinion of their opportunity to learn based upon 

investment group.  The low investment group consistently received the lowest scores in 

the categories selected.   

Table 31 Descriptives - Opportunity to Learn and Total Investment Per Pupil 

 

    

N Mean 

Std. 

Deviation 

Std. 

Error   

Investment 

Level 

Opportunity 

for help 

grouped 

Low 407 1.72 1.19 0.06 

High 412 1.66 1.21 0.06 

Medium 536 2.04 1.10 0.05 

Total 1355 1.83 1.17 0.03 

Broken 

repaired 

grouped 

Low 407 1.07 1.05 0.05 

High 412 1.18 1.09 0.05 

Medium 536 1.45 1.13 0.05 

Total 1355 1.25 1.11 0.03 

Clean 

grouped 

Low 407 1.51 1.08 0.05 

High 412 1.68 1.14 0.06 

Medium 536 1.93 1.01 0.04 

Total 1355 1.73 1.09 0.03 

Enrichment 

grouped 

Low 407 1.08 1.10 0.06 

High 412 1.14 1.12 0.06 

Medium 536 1.29 1.14 0.05 

Total 1355 1.18 1.13 0.03 

Books 

grouped 

Low 407 1.66 1.15 0.06 

High 412 1.78 1.12 0.06 

Medium 536 1.89 1.10 0.05 

Total 1355 1.79 1.12 0.03 

Computer 

grouped 

Low 407 2.06 1.10 0.06 

High 412 2.25 1.02 0.05 

Medium 536 2.23 1.03 0.05 

Total 1355 2.19 1.05 0.03 
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Table 32 ANOVA Opportunity to Learn and Total Investment Per Pupil 

ANOVA 

    

Sum of 

Squares Df 

Mean 

Square F Sig. 

Opportunity 

for help 

grouped 

Between 

Groups 

39.96 2 19.98 14.86 0.00 

Within 

Groups 

1817.63 1352 1.34 

    

Total 1857.59 1354       

Broken 

repaired 

grouped 

Between 

Groups 

35.69 2 17.84 14.93 0.00 

Within 

Groups 

1616.49 1352 1.20 

    

Total 1652.17 1354       

Clean 

grouped 

Between 

Groups 

42.64 2 21.32 18.48 0.00 

Within 

Groups 

1559.88 1352 1.15 

    

Total 1602.51 1354       

Enrichment 

grouped 

Between 

Groups 

11.55 2 5.78 4.57 0.01 

Within 

Groups 

1707.79 1352 1.26 

    

Total 1719.34 1354       

Books 

grouped 

Between 

Groups 

12.70 2 6.35 5.08 0.01 

Within 

Groups 

1691.81 1352 1.25 

    

Total 1704.51 1354       

Computer 

grouped 

Between 

Groups 

8.95 2 4.48 4.06 0.02 

Within 

Groups 

1491.55 1352 1.10 

    

Total 1500.51 1354       
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Figure 9 Mean OTL Responses by Investment Level Direct Instruction w/o  

  Special Ed 

 

 
 

The research question sought an understanding regarding the interaction between 

outcomes, OTL survey responses and investments.  There was no statistical confirmation 
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of a significant statistical interaction between OTL responses, investment level and 

student outcomes.  This begs the question concerning whether it is important to be 

concerned about investments and those characteristics of schools directly related to 

investment.  The question requires an investigation to see if a relationship exists between 

the student OTL responses and their performance.   

ANOVA analysis was performed on all the OTL responses and all assessments.  

A statistically significant relationship was found between all OTL responses and 

assessments with the exception of the OTL – Opportunity for Help which did not have a 

statistically significant relationship with MAS9SS06.   Once again, 10
th

 grade math 

scores (MAS9SS06) showed the strongest relationship to the OTL responses.  For that 

reason, the focus will be to indicate the results of analysis with respect to MAS9SS06, or 

the 10
th

 grade math outcomes.  

OTL – Broken 

 

A one-way Analysis of Variance (ANOVA) was calculated comparing student 

outcomes based on responses to the OTL question, “.When something is broken in this 

school it is quickly repaired. (Broken)”.   There was a statistically significant relationship 

between the response and math scores, where (F (3,1351) = 9.79,  p < .000).  The post 

hoc indicated mean differences of as much as 19.87 points. 

Table 33 Descriptives 10
th

 Grade Math and OTL Broken   

  

N Mean 

Std. 

Deviation 

Std. 

Error 

OTL 

Response  

0 467 730.65 50.69 2.35 

1 309 740.87 51.99 2.96 

2 348 750.52 53.35 2.86 

3 231 740.71 53.04 3.49 

Total 1355 739.8 52.59 1.43 
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Table 34   ANOVA – 10
th

 Grade Math and OTL– Broken  

 MAS9SS06 (10
th
 Grade Math) 

  
Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

79664.329 3 26554.776 9.79 .00 

Within 

Groups 

3664536.264 1351 2712.462 
    

Total 3744200.593 1354       

 

Table 35  Post Hoc, Scheffe, 10
th

 Grade Math and OTL - Broken 

 

(I) 

Broken 

repaird 

grouped 

(J) 

Broken 

repaird 

grouped 

Mean 

Difference 

(I-J) Std. Error Sig. 

0 1 -10.22 3.82 .07 

2 -19.87* 3.69 .00 

3 -10.07 4.19 .124 

1 0 10.22 3.82 .07 

2 -9.65 4.07 .13 

3 .15 4.53 1.00 

2 0 19.87* 3.69 .00 

1 9.65 4.07 .13 

3 9.81 4.42 .18 

3 0 10.07 4.19 .12 

1 -.15 4.53 1.00 

2 -9.81 4.42 .18 

 

OTL Clean 

 

 ANOVA was calculated comparing the relationship between student outcomes 

and the response to the OTL statement, “This school is clean and pleasant”.  Again, 

students indicated their awareness of their environs with statistical significance in the 

relationship between the OTL response and MAS9SS06, (F (3, 1351) = 9.057, p. < .000).      
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Table 36 Descriptive 10
th

 Grade Math and OTL Clean  

OTL Response N Mean 

Std. 

Deviation Std. Error 

 0 269 730.12 54.03 3.29 

1 229 730.26 51.50 3.40 

2 459 744.35 50.56 2.36 

3 398 746.58 52.94 2.65 

Total 1355 739.80 52.59 1.43 

 

Table 37 ANOVA 10
th

 Grade Math and OTL Clean 

 
MAS9SS06 (10

th
 Grade Math) 

  
Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

73820.355 3 24606.79 9.06 .00 

Within 

Groups 

3670380.239 1351 2716.79 
    

Total 3744200.593 1354       

 

Table 38 Post Hoc Scheffe – 10
th

 Grade Math and OTL Clean 

(I) Clean 

grouped 

(J) Clean 

grouped 

Mean 

Difference 

(I-J) Std. Error Sig. 

0 1 -0.14 4.69 1.00 

2 -14.23* 4 0.01 

3 -16.46* 4.11 0.00 

1 0 0.14 4.69 1.00 

2 -14.09* 4.22 0.01 

3 -16.31* 4.32 0.00 

2 0 14.23* 4 0.01 

1 14.09* 4.22 0.01 

3 -2.22 3.57 0.94 

3 0 16.46* 4.11 0.00 

1 16.31* 4.32 0.00 

2 2.2 3.57 0.94 

 

 The descriptive statistics for OTL clean and 10
th

 grade math scores indicate a 14 

to 16 point variance in the means between students who were satisfied with their 

environment and those who were not.   
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OTL Enrichment 

 

Analysis of Variance (ANOVA) was calculated comparing student outcomes 

based on responses to the OTL question, “Students who learn faster than other students 

are provided with new learning opportunities. (Enrichment)”.  There was a statistically 

significant difference found based on the OTL Enrichment and MAS9SS06 where (F (3, 

1351) = 6.796, p. < .000).      

Table 39 Descriptives   10
th

 Grade Math and OTL Enrichment 

  

N Mean 

Std. 

Deviation Std. Error  OTL Response 

0 518 732.65 52.18 2.29 

1 314 749.12 50.23 2.83 

2 282 742.39 53.55 3.19 

3 241 739.98 53.45 3.44 

Total 1355 739.80 52.59 1.43 

 

Table 40 ANOVA 10
th

 Grade Math and OTL Enrichment 

  

Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

55662.278 3 18554.09 6.8 0 

Within 

Groups 

3688538.3 1351 2730.23 

    

Total 3744200.6 1354       

 

Table 41 Post Hoc Scheffe – 10
th

 Grade Math and OTL Enrichment 

(I) 

Enrichment 

grouped 

(J) 

Enrichment 

grouped 

Mean 

Difference 

(I-J) Std. Error Sig. 

0 1 -16.47* 3.74 .00 

2 -9.74 3.87 .10 

3 -7.32 4.07 .36 

1 0 16.47* 3.74 .00 

2 6.73 4.29 .48 

3 9.15 4.47 .24 

2 0 9.74 3.87 .10 

1 -6.73 4.29 .48 

3 2.42 4.58 .96 

3 0 7.33 4.07 .36 

1 -9.15 4.47 .24 

2 -2.42 4.58 .96 
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 Interestingly, the highest mean score falls with those students who are not 

satisfied with access to enrichment.  This makes sense in that they may be among the 

most capable students who are expressing a level of dissatisfaction with the level of rigor 

of their educational experience.  This assertion is supported by the fact that the 

respondents giving a score of 1 to the question have the highest mean lower bound, upper 

bound, and minimum scores.   

OTL – Books 

 

Analysis of Variance (ANOVA) was calculated comparing student outcomes 

based on responses to the OTL question, “I have good, up-to-date books (Books)”.  There 

was a statistically significant relationship between the student responses and the 10
th

 

grade math outcomes where (F (3,1351) = 8.054, p. < .000).   

Table 42  Descriptives – 10
th

 Grade Math and OTL Response – Books 

  

N Mean 

Std. 

Deviation 

Std. 

Error  OTL Response 

0 262 728.95 53.89 3.33 

1 243 734.47 49.83 3.20 

2 374 748.11 53.16 2.75 

3 476 741.95 51.62 2.37 

Total 1355 739.80 52.57 1.43 

 

Table 43 ANOVA Student Outcomes and OTL Response – Books 

 
MAS9SS06 (10

th
 Grade Math) 

  
Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

65785.396 3 21928.7 8.06 .000 

Within 

Groups 

3678415.198 1351 2722.74 
    

Total 3744200.593 1354       
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 The difference between mean scores between those students satisfied with the 

availability of books is as much as 19 points as indicated by the Post Hoc analysis in 

Table 44.   

Table 44 Post Hoc Scheffe – 10
th

 Grade Math and OTL Response - Books 

(I) Books 

grouped 

(J) Books 

grouped 

Mean 

Difference 

(I-J) Std. Error Sig. 

0 1 -5.52 4.65 .70 

2 -19.16* 4.20 .00 

3 -13.00* 4.01 .02 

1 0 5.52 4.65 .70 

2 -13.64* 4.30 .02 

3 -7.48 4.11 .35 

2 0 19.16* 4.20 .00 

1 13.64* 4.30 .02 

3 6.16 3.61 .40 

3 0 13.00* 4.01 .02 

1 7.48 4.11 .35 

2 -6.16 3.61 .40 

 

OTL – Computers 

 

 Finally, an ANOVA was performed to determine whether there was a statistically 

significant relationship between student outcomes and responses to the OTL statement  

“I have/am able to use a computer when I need one in this school. (Computer)”.  The 

results were consistent with the five other sets of results.  Once again, the finding was 

statistically significant.   
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Table 45  Descriptives, 10
th

 Grade Math and OTL – Computers 

  

N Mean 

Std. 

Deviation 

Std. 

Error  OTL Response 

0 160 730.27 57.34 4.53 

1 168 728.82 50.77 3.92 

2 288 742.52 51.96 3.06 

3 739 743.29 51.67 1.90 

Total 1355 739.8 52.586 1.43 

 

Table 46 ANOVA Student Outcomes and OTL – Computers 

 
MAS9SS06 (10

th
 Grade Math) 

  
Sum of 

Squares Df 

Mean 

Square F Sig. 

Between 

Groups 

45942.940 3 15314.31 5.59 .00 

Within 

Groups 

3698257.653 1351 2737.42 
    

Total 3744200.593 1354       

 

Table 47 Post Hoc Scheffe, 10
th

 Grade Math and OTL Response – Computers 

(I) 

Computer 

grouped 

(J) 

Computer 

grouped 

Mean 

Difference 

(I-J) Std. Error Sig. 

0 1 1.45 5.78 1.00 

2 -12.25 5.16 .13 

3 -13.03* 4.56 .04 

1 0 -1.45 5.78 1.00 

2 -13.70 5.08 .06 

3 -14.47* 4.47 .02 

2 0 12.25 5.16 .13 

1 13.70 5.08 .06 

3 -.77 3.63 1.00 

3 0 13.03* 4.56 .04 

1 14.47* 4.47 .02 

2 .77 3.63 1.00 

 

 

 While the vast majority of students in the sample are satisfied with the availability 

of computers, a segment of the population is not and their mean scores are as much as 14 
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points lower than those who are satisfied with computer availability.  Given the 

importance of technology in the 21
st
 Century, it would seem important to insure computer 

access to students.   

 The consistency of statistically significant relationship between student responses 

to OTL statements and their Math scores indicate that there is a need to insure that 

students have reasonable access to a facility that is not only clean and in good repair, but 

has the appropriate equipment, books and personnel.   

 The last research question seeks to answer the alternative null hypothesis that 

there is no statistically significant relationship between or among student performance on 

the New Standards Reference Exam and student responses to the Opportunity to Learn 

Survey (OTL), and the analysis conducted leads to rejecting that null hypothesis.   

Summary 

This chapter reflected the results of the statistical analysis conducted to respond to 

the five research questions.  The statistical analysis of investment in Vermont over the 

first eight years of a student‟s education indicates that the level of investment is related to 

student performance.  One-way ANOVA analysis repeatedly indicated statistically 

significant relationships between education investments and student outcomes.  The 

strength of the relationship grew over time and when the category of the investment was 

more directly related to students.  The impact on outcomes on Math was particularly 

striking by the time students reached tenth grade, where the difference in student 

outcomes based upon investment category was as high as 24 points between low and high 

investing communities.  The results are in stark contrast to the position held by 

economists such as Eric Hanushek, whose analysis lead him to the conclusion that there 
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is “no strong or consistent relationship between school resources and student 

performance” (1997, p. 148).  The need to provide concrete longitudinal, statistically 

valid information to policy makers and those establishing budgets at local, state and 

national levels will be discussed in the following chapter.      

 Socioeconomics plays a role in student success in more ways than typically 

considered.  The achievement gap between low income and other students has been the 

subject of much scrutiny, and it is evident that the gap continues to exist however this 

analysis indicates that students within the same socio-economic group will perform 

differently based upon investment levels.  Further, it is evident that students in poverty 

tend to achieve better results in medium and low income communities than in wealthy 

communities, pointing to the importance of appropriate programming for this population 

of students.   

 While it is important to consider the needs of low income students, it is also 

important to consider the differences in outcomes for those students who are among those 

who did not apply or qualify for FRL.  There are those who certainly would qualify for 

the program, but opt out for personal reasons.  The balance does not live in poverty, 

which is not the same as students who are advantaged.  The majority come from what 

could be described as middle income homes.  Higher quality educational experiences 

could make a long term difference in those students ability to access higher education, or 

to be more efficient in dollars spent on higher education.   

 The Opportunity to Learn Survey responses provide an interesting glimpse into 

students‟ views of their school. Clearly, those students who are in less well funded 

schools are very aware of their circumstances, as can be determined through the 
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relationship between the OTL responses and the investment levels, and the OTL 

responses and student outcomes.  The response of the most capable students regarding the 

availability of enrichment is telling.  While their mean scores may be higher than their 

peers, it leaves one to wonder what would be possible for this group of students with 

additional opportunities.   

 With the exception of the opportunity for enrichment, the lowest OTL scores were 

consistently linked to the lowest student outcomes.  This lends weight to arguments 

regarding the definition of adequacy, which the New Jersey Supreme Court decision 

“emphasized that an adequate education must enable disadvantaged children to compete 

against children who hail from affluent suburban districts” (Briffault, 2007, p. 28).  The 

relationship between opportunity to learn and outcomes supports that concept that high 

investment districts may in fact be changing the definition of what is needed to insure 

that children have the necessary tools and environment to adequately compete with their 

peers.   
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CHAPTER 5 - Discussion 

 

 The purpose of this chapter is to provide an overview of the study as well as to 

discuss the findings of each research question.  

Introduction 

 

 The sample of 1355 students represented 19% of the total population of students 

entering fourth grade in 1999.  The matched student outcomes for were provided by the 

Vermont Department of Education.  The NSRE scaled scores for Math and English 

Language arts were matched across 4
th, 

8
th

 and 10
th

 grades for the students in the sample.  

The study controlled for the effect of transience by matching the 4
th

 and 8
th

 grade 

outcomes to the same school to insure that students were subject to the treatment of the 

investment.  Differences in outcomes may therefore be more conservatively presented in 

lower income communities where there is a higher incidence of student mobility.  The 

financial information was provided by the Vermont Department of Education Finance 

Division.  The schools in the study were limited to 56 K-8 fiscally self-contained school 

districts.  Investment levels for each funding category were established as the bottom 

30%, middle 40% and the top 30% as determined by frequency distributions for each 

investment category.  

  It should be noted that membership in an investment group did not remain 

constant.  A school district‟s budget includes a variety of priorities according to factors 

such as the needs of the students, the condition of the facility, the desire of a community 

to offer specific programs or a changing political climate within a community.  Grouping 
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investment levels by category reflects the manner in which funds were actually invested 

rather than assuming a mix of allocation.      

 Economic status of students was based upon eligibility for Free and Reduced 

Lunch.  The economic status of the community was based upon the Adjusted Gross 

Income for 2004 (AGI for 2006 had not been released by the VT Department of Income 

Tax).   

 This study examined the cumulative impact of investments which is a departure 

from the method typically employed within the literature. Generally, statistical analyses 

examining the relationships between investment and outcomes are limited to one year of 

investment to one assessment period. The problem with that method is that it does not 

recognize the value added over time. As much as process adds to the overall completion 

of a product in manufacturing, so too does the process of education starting from the first 

day of school. Student outcomes are a function of a student‟s total educational 

experience.  Students in fourth, eighth, or tenth grade could not complete any of the 

NSRE exams without first learning how to read, to comprehend, to analyze and 

synthesize.  They would have had to acquire a sense of numeracy and computational 

skills as well as the ability to discern which operation was appropriate for which situation 

in a math problem.  These skills are developed over years, not months and the level of 

proficiency reached by the time any of the assessments are taken is impacted by the 

quality of educational experience to that point in time, which is related to some degree to 

the level of investment.  

  Rice and Schwartz, point to a study Monk and King in 1994, stating, “using 

national data, the researchers found that it is the cumulative effect of the set of teachers 
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that a student has had over time that affects student achievement, particularly in math.  

This study demonstrates the importance of moving beyond the narrow linking of each 

student to one teacher in productivity analyses to consider the role of other personnel" 

(2008, p. 138).  Those findings are consistent with the findings within this study.   

 The statistical method used for this study was an analysis of variance which, in 

this case, analyzed the variance in NSRE scores between and within the levels of 

investment and indicated the level of statistical significance of the differences between 

the investment levels.  Further information was gleaned from the Post Hoc tables 

indicating which of the differences between scores and investment levels were 

statistically significant.   

 The sample size of 1355 students for the dependent variable provided strong 

representation of the overall population.  The independent variables were based upon the 

investments of 56 school districts, or close to 20% of the districts in the state and are also 

reasonably representative of the schools within the state.  When matching students to 

districts, the number of students within a district ranged from 1 to 89.  This did not mean 

that there was only one student within the school, but rather that one student from that 

class and school met the criteria. There are a handful of very small schools in the state of 

Vermont, with 8
th

 grade classes of less than 10.  Grouping by investment level provided 

the means of analyzing the data without running into the risk of segmenting the data too 

finely for statistically valid results.   
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Statistical Conclusions 

Research Question 1: 

What are the patterns in assessment results, and total per pupil investment, total per pupil in 

direct instruction, in direct instruction without Special education funds, and in Instruction 

Support over the course of the study?  

Student outcomes 

  

 Student outcomes over the period of the study indicated a steady growth; however 

the rate of growth differed between Math and English/Language Arts and between 

students eligible for FRL and those ineligible.  The standard deviation for 

English/Language Arts remained essentially constant over time, hovering around 40 

points.  The Standard Deviation in Math was two points higher for 4
th

 grade at 42 points, 

increasing by only one point by 8
th

 grade, but grew by 9 points two years later, with a 

standard deviation of 52 points indicating a growing level of disparity in math 

achievement.   

 Outcomes for FRL showed some startling results.  The group represented 23% of 

the sample with 322 students.  By 10
th

 grade, the achievement gap for English and 

Language Arts between FRL and non FRL scores was 20 points, which was a reduction 

of 5 points from the 4
th

 grade level.A review of the achievement gap over the three 

periods suggesting a focus on literacy that resulted in gap narrowing to 10 points in 8
th

 

grade, however the effort seemed to be limited to literacy.  During the same period, there 

was an astounding increase in the math achievement gap from 26 points in fourth grade 

to 83 points in eighth grade.  It appears that there was significant work done to close the 
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gap during 9
th

 and 10
th

 grade, as it shrank by 29 points, but that still left a gap of 54 

points, 28 points higher than the fourth grade gap.   

 It would be difficult to determine just how much math would have been mastered 

by the FRL students by the end of their high school careers.  Students at the high school 

level are required to take a minimum of four math courses, and while Vermont has 

General Education Requirements, it does not stipulate a level of math proficiency 

required in order to graduate.  Basic and remedial math courses fulfill Carnegie credit 

requirements for graduation in the same manner as algebra, geometry, trigonometry and 

calculus credits.  Students with substantially lower math abilities as 10
th

 graders would 

not be able to be as competitive as their peers when taking the SAT or ACT for college 

entrance.  Further, those who went on to college may well have been required to take 

remedial math courses in order to raise their proficiency to take college level courses 

required for degrees.  This would result in adding an additional financial burden for the 

poorest students.    

Investment 

  The mean investment levels appear to move at a reasonable trajectory over eight 

years.  The patterns of change in investment over the period are best reflected in Table 7.  

Median investments were only 2-3% below mean levels.   

The level of disparity in investment can be seen in the frequency tables depicted 

in Table 6 and in the graph of total investments over eight years as seen in Figure 5.  The 

standard deviation in investment remained high across all categories, and grew as the 

category narrowed to an investment closer to instruction.  For example, the standard 

deviation of eight years of Total Investment was $8390 or 13% of the mean, while the 
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standard deviation for Instruction Support of $967 was 47% of the mean of $2,054 for 

that category.  The size of the standard deviation is indicative of the level of disparity 

between the higher and lower investing communities. The impact of that disparity is 

reflected in the relationship between outcomes and investment as reflected in Chapter 4 

and discussed later in this chapter.     

Research question 2   

What is the variation in cumulative per pupil investment between districts and over the 

course of the study period? 

The change in investment between the first four years and the last four years 

shows that the highest rate of increase in investment occurred among the lowest investing 

districts.  This is a reflection of the changes in Vermont‟s education finance laws as well 

as the rate of reimbursement from the federal government for lower socioeconomic 

communities with high FRL rates.  The lowest rate of change occurred in the highest 

investing districts.  This could be because of a combination of factors, one relating to a 

negative reaction to Act 60 and the sharing pool, and the other having to do with the 

lower level of Federal revenue for wealthier communities because of low FRL 

membership.  The rate of change among the high investing communities was slightly 

higher than inflation for the period.     

Despite the 30% increase in investments experienced by the lower investing 

districts, a comparison of investments from 2001-2004 indicates a disparity of $1340 per 

pupil in mean direct instruction investment between low and high investing districts, an 

increase of $32 in disparity from the 1997 level.  Although communities are able to raise 

the same level of funding with the same tax rate, the rate of disparity in investment levels 
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is climbing.  A comparison of the lowest and highest investing district indicated a 

difference of 44%, or $49,115 versus $87, 069 by the end of the eight year period. 

Research question 3  

  Is there a relationship between performance scores and the cumulative per pupil 

investment and with respect to particular investments in instruction? 

The first null hypothesis is there no significant relationship between investment 

and student performance on the New Standards Reference Exam for students entering 4
th

 

grade in 1999.     

 A one-way Analysis of Variance (ANOVA) was calculated comparing the Math 

and ELA scaled scores to investments by category.  The student performance data from 

fourth grade or 2000 were matched to investments per pupil made from 1997 through 

2000 or first through fourth grade.  Student performance data from 2004 and 2006 were 

matched to the investments from 1997 through 2004, or first through eighth grade.  All 

scores are mean scores and include outcomes from students within the FRL population.   

The results of the analysis indicated a statistically significant relationship between 

performance scores, and that the relationship grew stronger over time and as the 

investment category funded activities more directly related to instruction.  The null 

hypothesis is therefore rejected.  

The statistical analysis presented in Chapter 4 affords the reader the opportunity 

to see the progression of the relationship effect from fourth to eighth to tenth grade as it 

strengthened over time, and between investment levels.  The presentation of the statistical 

analysis focused on math outcomes because the strongest relationships and effects were 

seen in Math, particularly by tenth grade.  It includes all students, including those eligible 
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for FRL and students with learning disabilities.  The study was limited to those who were 

subject to the treatment of investment and excluded transient students.  Limiting the study 

to those who have been subjected to the investment may result in higher mean scores 

among the lower investment/lower income communities and a narrower achievement gap 

between socioeconomic groups and investment levels.  The impact of socioeconomic 

status is discussed in a separate analysis later in this chapter.   

 ANOVA analysis indicated that the weakest relationship between outcomes and 

investment was in the category of Total investment, the sum that represented the total of 

all investment, including those that have the least to do with actual instruction.  Statistical 

significance was found only in eighth and tenth grades.  The descriptives table indicates 

that by tenth grade, the mean math score for high investing districts was 745 as opposed 

to a mean of 733 in low investment districts, a difference of 12 points.   

ANOVA results for Direct Instruction include a statistically significant 

relationship for fourth grade scores as well as scores for eighth and tenth grades.  The 

size of the effect is shown to increase from 5.089 to 8.091, and end at 12.956 by tenth 

grade; all with significance levels of p < .000.  Mean scores between low and high 

investing districts were 746 and 728 respectively, 18 points apart or an increase of 6 

points from the disparity seen in Total Investment.    

The decision to include Direct Instruction without Special Education stems from 

the impact of special education funding formulas that result in local districts having to 

accommodate the mandated demands of educating students with intensive needs, and 

those students who arrive after budgets were established.   While the state provides 

reimbursement for what amounts to roughly 50%, individual student investments can still 
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exceed $35,000, in addition to the ordinary per pupil investments.  Districts with multiple 

children in this category can face difficult funding issues.  Those dollars within the 

category of Direct Instruction that are specifically identified as Special Education dollars 

are for services that are available only to those students on Individual Education Plan and 

are not available to the general student population.   

 ANOVA results for the relationship between Math outcomes and Direct 

Instruction without Special Education dollars indicate that Vermont‟s current funding 

formula for extraordinary special education needs impacts student outcomes.  The 

relationship between math outcomes and Direct Investment without Special Education 

Funds is statistically significant for all assessments. Of particular interest is the level of 

effect in fourth grade.  While the other investment categories showed the smallest effect 

in fourth grade, the level of effect is actually slightly higher than that for 8
th

 grade. 

According to a U. S. Department of Education  report concerning the demographics of 

students receiving special education services in elementary schools between 1998 and 

2004, “the percentage of poor student receiving special education was greater than that of 

non-poor students in each grade (K-5) …and higher percentages of students in small 

town/rural schools …received special education” (2007, NCES, p.1-2) .  The discrepancy 

model for identification for special education required that students fall two years behind 

their peers to become eligible for special education services.  Fourth grade scores may 

reflect the delay in receiving special education services for the students within the low 

investing communities.  By 8
th

 grade, indications are that there may have been a higher 

percentage of students benefiting from special education funding within the low 

investment schools.  This would offer some explanation of the higher mean difference in 
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the Post Hoc tests between medium and high investment communities (19.053 points) 

that that evident between high investment and low investment communities (10.820).  It 

would also offer an explanation for the lack of a statistically significant relationship 

between math outcomes for medium and low investing communities.   

  The descriptives for this analysis show that the fourth grade mean for low 

investing districts is 16 points lower than the mean for high investing districts while 10
th

 

grade mean scores reflect a disparity of 19 points between medium and high investing 

districts. 

  The last category of investment analyzed was Instruction Support which reflects 

investments in areas such as curriculum, professional development, technology and 

libraries.  The one-way ANOVA indicates a significant relationship between the 

investment level and student outcomes.  The F grew from 9.933 in fourth grade to 14.84 

in eighth grade and 24.54 in tenth grade, all with a high level of statistical significance. 

The descriptive table for the analysis indicates the largest disparity in mean scores 

between investment levels by 10
th

 grade at 25 points which is also the largest disparity in 

this analysis.  Unfortunately, the categories of investment within this category are 

frequently viewed as “extras” by those seeking means to reduce budgets.  It is important 

to help voters recognize the importance of these categories in student outcomes. 

The null hypothesis of this study is that there is no significant relationship 

between investment and student performance on the New Standards Reference Exam 

(NSRE) for students entering the 4
th

 grade in 1999.  The analysis performed indicates that 

there are significant relationships between cumulative foundational investments and 

student performance on the NSRE.  Further, ANOVA analysis indicates that relationships 
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strengthen over time and as cumulative investments are more closely related to 

instruction.  Therefore, the null hypothesis is rejected.   

Research question 4 

 
What is the relationship between per pupil investment and the performance scores of 

students with respect to socioeconomic status?   

 The secondary hypothesis is that there is no statistically significant relationship 

between or among student performance on the New Standards Reference Exam and the  

independent variables, when socioeconomic status is controlled.   

Socioeconomic status of students is determined through the use of eligibility in 

the school‟s free and reduced lunch (FRL) program, with those eligible for the program 

considered to be from lower income or disadvantaged backgrounds.  The socioeconomic 

status of the community in which the schools are located is based upon the Adjusted 

Gross Income for that community.   

A univariate analysis of variance was performed to examine the relationship 

between student socioeconomic status, the investment of direct instruction and student 

outcomes.  There was a statistically significant interaction between tenth grade math, 

FRL eligibility and Direct Instruction yielded a statistically significant relationship.  (F 

(2, 1349) = 3.745, p = .024)   

A test of between-subject effects indicated that there is a statistically significant 

relationship between Adjusted Gross Income, 10
th

 grade math, FRL, and Direct 

Instruction without Special Education Funds.  It indicated that students with similar 

socioeconomic backgrounds had statistically significant outcomes within and between the 

various socioeconomic levels of the communities based upon the level of investment in 
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Direct Instruction w/o Special Education Funds. Of particular interest was the level of 

outcome for FRL students based upon investment level.  FRL students within medium 

and low income communities investing at high levels performed better than FRL students 

in high wealth districts investing at the same level.    This condition was repeated 

throughout each analysis.  It suggests that districts that have higher incidences of poverty 

may have developed specific programs and expertise to target the needs of students living 

in poverty.  It could also be attributed to the rural nature of poverty in Vermont, where 

our smaller rural schools may have a greater ability to adjust to the needs of poor 

students.   

The most dramatic difference in outcomes for students in similar socioeconomic 

communities could be seen among the scores for FRL students in medium AGI 

communities.  The FRL students in medium AGI, low investing communities achieved a 

mean Math score of 706.81 while FRL students in medium AGI/ high investing 

communities achieved mean math scores of 720 indicating that while achievement gaps 

are difficult to eradicate, they can be mitigated to some degree.  Interestingly, the lowest 

outcomes for FRL students were in the high AGI communities, regardless of the 

investment level.  The number of FRL students in high AGI districts was low, and the 

students may have experienced some level of stigma. FRL students from the low AGI 

communities performed better than all but the medium AGI, high investing communities.  

Again, these students do not include transient students, so the results are an indication of 

what transpired for those students who were subjected to the treatment of investment over 

time.  Inclusion of transient students could well have masked the results for students who 

are poor but have more stability in their education.  The results suggest that the mobility 
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of many FRL students may be an important independent variable in explaining 

performance.  Insofar as mobility has an effect, studies that fail to take it into account will 

understate the impact of investment on students living in poverty.     

These findings challenge Coleman‟s findings that student performance is 

“strongly related to the educational backgrounds and aspirations of the other students in 

the school….Children from a given family background, when put in schools of different 

social compositions, will achieve at quite different levels” and his doubts regarding “the 

effectiveness of policies designed to increase non-personal resources in the school” 

(Kahlenberg, 2001, p. 2).  Poor students in poor and middle income schools did better 

than poor students in wealthy schools.  The results within this study suggest that it is 

possible to alter outcomes within a socioeconomic group through investment and delivery 

methods.   

Outcomes on non-FRL students showed mixed results among students in the most 

affluent communities (highest 30% AGI).  Affluent communities investing at the lowest 

level experienced mean 10
th

 grade Math scores of 763.55, and high investing district 

outcomes at 767.46.  The surprising result was that the medium investing outcomes were 

more than 30 points lower at 732.05.  The sample size for the high wealth, low investing 

district indicated small schools which may account for the outcome being higher than that 

experienced by the high wealth/medium investment group.  It is interesting to note that 

non-FRL students in low wealth and medium wealth communities achieved the same 

mean outcomes (744) when investment was high.  The mean outcome for the high 

wealth- high investing community was 23 points higher or 767, with a sample of 228 

students.   
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The second null hypothesis of this study is that there is no statistically significant 

relationship between or among student performance on the New Standards Reference 

Exam and the independent variables, when socioeconomic status is controlled.   The 

results indicate there is a statistically significant relationship and the alternative null 

hypothesis is therefore rejected.    

Research question 5    

 What is the relationship between foundational per pupil investments, and student 

response to the Opportunity to Learn (OTL) survey? 

The last null hypothesis is that there is no significant relationship over time 

between investment and student responses to the Opportunity to Learn Survey (OTL).  

There is a statistically significant relationship between cumulative investments and 

Opportunity to Learn responses.  The null hypothesis is therefore rejected.  There is also 

a statistically significant relationship between student outcomes on the NSRE exam and 

their responses on the OTL survey.  There is not a statistically significant interaction 

between outcomes, investments and OTL responses which is in all likelihood a function 

of the number of variables and the size of the sample. A larger sample may have 

indicated an interaction between all three variables.    

It was clear that by 8
th

 grade, the students had an awareness of the condition of 

their school and their opportunities within the school.  While the scope of this study did 

not include independent verification of the quality of resources, equipment and 

maintenance, the statistical analysis revealed a statistically significant relationship 

between student responses and investment levels.  Low investing districts consistently 

received the lowest OTL scores, as shown in Figure 10.  It was also evident that student 
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outcomes were better in those schools where students gave their schools higher marks on 

the OTL statements.  By eighth grade, students had formed impressions of whether or not 

their schools were well equipped, staffed and maintained.        
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CHAPTER 6  -  Conclusions 

 

 My interest in education finance began when I became aware of the astounding 

variance in per pupil investments nationwide.  The obvious question was whether or not 

it made a difference.  A rather rudimentary analysis of investments and student outcomes 

at the national level indicated that there were statistically significant relationships 

between the two factors, resulting in a desire for additional analysis.  The availability of 

financial data and student outcomes over time in Vermont made it possible to conduct 

that analysis in a meaningful way.  The importance of the analysis lies in the ability to 

inform legislators, policy makers and voters in the impact of their decisions regarding 

education funding.   

This study examined the relationship between cumulative investment and student 

outcomes over time.  It would not be possible to determine the absolute equivalency of 

educational experience based solely on finances.  Experiences within any school are 

impacted by leadership, teacher efficacy, curricula, efficiencies and the make-up of the 

student body.  Despite that, there is sufficient research within the literature to assume that 

investment provides a reasonable barometer for a level of educational equivalency. The 

data set available from the State of Vermont provided a unique ability to examine the 

relationship between investment and student performance while limiting the bias of 

student transience.  The ability to filter out the impact of transience on outcomes 

provided a more enhanced ability to examine the question of fiscal impact on students 

without clouding the results with factors that are more the result of social policies in the 

area of low income housing, minimum wage, and welfare reform.   
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The results of this study indicate that investments do make a difference and the 

level of difference grows over time, especially in Math outcomes.  The study indicates 

that the type of investment also makes a difference and the closer the investment is to 

student learning, the greater the impact. The fact that poor students in wealthy schools do 

not perform as well as their socioeconomic peers in less affluent districts indicates that 

other factors also impact outcomes.  Socioeconomic status will play a role in outcomes, 

but it is apparent that the impact can be mitigated to some degree by investment and 

practice.    

While there is a legitimate focus on the achievement gap between low income 

students and their peers, it is important to consider the impact of differing investment 

levels on students of similar socioeconomic backgrounds.  The mean difference in scores 

between medium and high investment groups was 17 points with a high level of statistical 

significance.  Students ineligible for FRL represent the majority of students or roughly 

77% of the population for the class of 2008.  The difference in outcomes has meaning 

when it comes to student aspirations for higher education, their level of competitiveness 

on college entrance exams, the courses they are required to take (and fund) as college 

freshmen and scholarships.  Students from high investing communities have greater 

access to Advanced Placement courses, reducing the overall number of courses needed to 

complete college, reducing tuition.  Meanwhile, students from low investing communities 

with fewer opportunities may be faced with having to take remedial courses that do not 

contribute to a bachelor‟s degree, resulting in higher tuition and possibly loans and 

interest.  Ironically, students from the low investing communities are those least likely to 
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be able to afford additional courses.  All of these translate to economic impact, both for 

the individual and for society as a whole.   

Finally, student responses to the statements on the Opportunity to Learn Survey 

are a window to the messages children get about their value as students and the value of 

education.  The disparity in educational facilities and resources within the state are 

mirrored across the country.  The indications are that the measures used to help a student 

learn today, whether through instruction, academic resources or climate all impact what 

he or she can learn tomorrow.   

Implications 
 

 The task of identifying the allocation of resources for competing interests has 

been a societal conundrum since the beginning of time.  The field of education is 

currently caught between conflicting interests of performance and funding.  The desire to 

apply an appropriate statistical model to the question of resource allocation is certainly 

understandable.  The ability to make an informed decision regarding the allocation of 

resources cannot be made without an understanding of the relationship between 

investment and outcome.  This study provides information regarding investment levels 

and outcomes that are specific to this state.  There are enough similarities between 

Vermont and other states to allow generalizations to be drawn for other regions 

throughout the nation.      

The information gleaned from this study can be used by school boards, the 

Vermont Department of Education and legislators when developing funding levels and 

policies.  Indications are that the level of disparity in funding is growing.  The impact of 
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that disparity in terms of outcomes is evidenced in this analysis and should be included in 

discussions regarding budgetary requirements and funding mechanisms.   

Proficiency in math is of serious concern.  The results of this study are clear in the 

impact of investment over time on math scores.  The long term effect of inadequate math 

achievement must be seriously considered, not only in terms of insuring adequate 

investment, but in insuring that the focus on math is at least equivalent to literacy.  There 

may be a need to examine the necessity of establishing minimum graduation 

requirements to insure that high schools are raising the bar on math proficiency.  There is 

also a need to determine the level of systemic coordination of math instruction K-12.   

There is a strong tendency for discussions regarding education funding to focus 

almost entirely on dollars without mention of outcomes.  This study indicates that there is 

a relationship between the two and that it is important to include outcomes in the 

discussion and decisions.  This may be easier said than done within the current 

mechanisms dictated by NCLB.  This study employed the scaled scores for the NSRE 

assessment.  The scores are easy to understand, and provide a sense of growth over time.  

Unfortunately, the current reporting system does not provide the public or the legislators 

with the same level of clarity in presentation.  Scores are broken down into AYP or 

adequate yearly progress, a reporting system that is complex in its construction, overly 

simplistic and misleading in its presentation.  

AYP is a system that establishes cut scores as benchmarks for progress.  Numeric 

scaled scores (much like those presented within this study) are assigned an AYP score 

based on cut points for the following four levels:  1 (substantially below proficient); 2 

(partially proficient);  3 (proficient); or 4 (distinguished).  While a margin of error exists 
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for the scaled scores, the cut points do not include scores within the margin of error if 

they fall below the cut point.  Further, the appearance of growth in scores is substantially 

limited in the current configuration and obscured even more by required increases in 

AYP that occur every three years.  District data is presented as the percentage of students 

who achieve proficiency or who are not proficient, but there is no clear explanation 

regarding increases in targeted scores to achieve proficiency.  For example, proficiency 

for 4
th

 grade math in 2007 was 400 but increased to 440 in 2008.  Students who achieved 

a score of proficiency in 2007 had to increase their score by 40 points or 10% simply to 

maintain the same level of proficiency.  Unfortunately, the public will see the percent 

proficient, but will not be aware of the amount of growth required in order to simply 

maintain a level of proficiency.  This can lead to an overall impression that schools are 

failing and that education dollars are not well invested.   If the legislature and the public 

are to have reasonable discussion regarding investment and outcomes, the outcome data 

must be presented in a manner that is clear and consistent over time.  The NECAP scaled 

scores are sufficient to achieve this without AYP scores.    

Special education funding has become an area of focus throughout state and 

federal governments as the funding requirements have continued to rise over time.  The 

reaction has been to increasingly tighten guidelines for investments in this category, 

requiring greater levels of documentation and justification.  The regulations fail to 

recognize the impact of inclusion on the whole school in terms of wait time for students, 

access to licensed professionals and even disruption in the classroom.  Special education 

funds are restricted increasingly to only those students identified, further impacting the 

general education student.  Regulations intended to “fix” the problem of rising special 
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education funding requirements do nothing to change the needs of students arriving at 

school, the actual funding drivers; they only change the manner in which resources may 

be used, resulting in greater inefficiencies.  A simple example would be in the regulation 

that states that special education reimbursement will not be made for support staff hired 

with special education funds who work with general education students while the 

classroom teacher provides direct instruction to a group of special education students. 

(VT DOE, 2009, p. 1).  The use of support staff to provide assistance to general education 

students while the classroom teacher meets student IEP requirements is an efficient and 

effective tactic that regulators do not appear to recognize, or appreciate.   

While the public and the legislators direct their complaints at schools concerning 

the dollars needed for special education, few are willing to discuss the elephant in the 

room, which is why more and more students are arriving at school that need special 

education services and the part that public policies have on the lives of children. 

 The issue of special education funding for intensive needs students is one that 

merits discussion by legislators.  The statistical analysis gives evidence to the impact of 

direct instruction without special education dollars.  The level of discrepancy in this 

category is significantly impacted by Vermont‟s reimbursement policies for intensive 

needs students.   Intensive needs students can represent significant financial challenges 

for local districts despite the current reimbursement levels; especially smaller schools.   It 

is not out of the realm of possibility for a town to support a student to the tune of $35,000 

above the ordinary per pupil investment and after state and federal reimbursement.  A 

community could be faced with multiple students requiring this level of funding and a 

high need student may appear on the doorstep on the first day of school without having 
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been included in the district‟s budget.  Smaller districts are especially vulnerable to the 

fiscal impact of intensive needs students.  The special education reimbursement system is 

essentially Vermont‟s education roulette.   

 The need to support Vermont‟s intensive needs students is not at issue.  At issue is 

the need to stabilize the dollars required to serve the students in a manner that does not 

unduly burden some communities and therefore the students within those communities.  

There is a need to create a mechanism that would stabilize district budgets and insure that 

direct instruction dollars are spent more equitably across the state.    

The responses to the Opportunity to Learn survey and their relationship to student 

outcomes cannot be ignored.  The Vermont Supreme Court‟s acknowledged in their 

decision that “school districts of equal size but unequal funding would not have the 

capacity, for example, to offer equivalent foreign language training, purchase equivalent 

computer technology, hire teachers and other professional personnel of equivalent 

training and experience, or provide equivalent salaries and benefits (Brigham, 1997, p. 6).  

The consistency with which a statistically significant relationship existed between student 

outcomes and student responses on OTL questions indicates that the Supreme Court‟s 

concerns regarding the ability of students to access similar opportunities were valid.    

There is an implicit statement being made to students about their value and the 

value of their education when resources are available and when they are not.  Moreover, 

those messages are being conveyed to those who are working with the students. Faculty 

who find themselves in schools that are ill-equipped and ill maintained  are under 

additional pressure to improvise and make due rather than being able to work as 

efficiently as their peers in better equipped schools.  
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The condition of some schools in the state is directly related to the level of 

funding for construction that is made available by the State.  The state of Vermont 

provides 30% of the funds needed to construct a school, but there has been a freeze on 

any new construction for several years.  Schools continue to be used and to deteriorate.  

Currently, there is no differentiation based on need because the impact of the tax effort is 

equalization.  Access to revenue is equalized and income sensitized, however the 

establishment of the system was made subsequent to a period in which disparities in 

funding resulted in significant disparities in facilities.  There are schools within the state 

that are in very bad condition.  The communities simply do not have the economic means 

to fund a new structure.  The legislature may find that it could do far more in terms of 

equalizing educational opportunity by developing a system of construction aide that 

includes a means test, and a system of graduated awards based upon that means test.  In 

so doing, the neediest towns may find it possible to finally replace their schools, while 

other towns with less dire needs could decide whether to build without state aide or less 

state aide until there was less demand by poorer communities.  This system could be 

limited to a period of time, with the intent of reverting to the existing system once all 

Vermont schools are in reasonable repair.   

While each OTL question was related to resources, the question regarding 

computers was directly related to the investment category Instruction Support which 

includes technology.  This has clear implications for the importance of appropriate 

funding for technology.  The variability of investment in this area is significant as 

indicated by the size of the standard deviation as shown in Table 8 where the standard 

deviation was 47% of the mean, and the maximum investment was close to six times that 
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of the minimum investment over the eight years. This can be seen within Lamoille 

County in 2009, where the Hyde Park Elementary School Board supported the 

investment of close to $85,000 to upgrade technology in one year, while another board 

approved a technology budget of $1,500 for the same period.  The importance of the 

disparity can be seen in the descriptives for computers in Table 33 where 12% of the 

students within the study responded that they had limited access to computers.  Their 

NSRE 10
th

 grade math scores were 15 points lower than those indicating ready access to 

computers.  

The disparity in equipment and personnel to maintain and integrate technology in 

the curriculum is serious and in direct conflict with Vermont Grade Level Expectations 

for technology integration and 21
st
 Century Learning Standards. Students without access 

to computers put them at a distinct disadvantage in terms of their competitiveness with 

their peers from other schools. They lack the skills to operate the technology which 

translates to an inability to successfully and judiciously mine the internet for new 

knowledge.  The disparity in terms of internet access resulting from the rural nature of 

Vermont is a problem that is widely recognized by the legislature and the business 

community.  It is incumbent upon the legislature, the Vermont State School Board, and 

the DOE to insure that technology is being adequately addressed in all schools, including 

working with the Public Service Board to make sure that schools have reasonable access 

to the internet.    

Educational investments are subject to factors that do not relate to the educational 

needs of students as much as political issues within a community.  The manner in which 

education is characterized by political leaders, the press and even community members 
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seeking to reduce their tax burdens impact the resources available to students.  It is not 

unheard of for a small group of citizens to organize and significantly impact school 

budgets to the detriment of students.   

For the most part, funding decisions are made in a vacuum, without an 

understanding of the direct relationship between inputs and outputs.  The majority of 

information is about the impact of a budget on tax payers‟ pockets rather than the impact 

on student outcomes.  Unfortunately, information about the potential impact on students 

is frequently presented in soft terms, i.e. cuts in funding will be “bad for students”, and 

without specifics concerning what can be expected.  Information from this study could 

provide administrators, school boards and legislators with the data to inform voters of the 

ramifications of their decisions.  I question whether voters in the high wealth districts 

would willingly slash their budgets if they knew that in doing so, their student‟s math 

scores could be 20 points lower than their peers in other schools by 10
th

 grade.   

Admittedly, per pupil investments in Vermont are high when compared to the 

nation as a whole and most states in the northeast, although Vermont is at least within the 

same ballpark in the northeast.  The fact that Vermont is a very small state has a great 

deal to do with the investment requirements that we face.  We enjoy a quality of life that 

is the result of being a small state, and the price that we pay is higher taxes.  We may not 

like the taxes, but we are unwilling to support the consolidation of schools because of the 

impact on small towns.   

 Perhaps, in the long run, the issue is not so much the dollars involved, but 

understanding exactly what the tradeoffs are.  When taxpayers have a clear understanding 

of what they have, what their choices are and what they are getting for their money, as in 
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what kind of outputs they can expect, they make rational decisions as was demonstrated 

in countless town meetings around the state on Town Meeting Day, 2009 where the vast 

majority of education budgets passed despite the worst recession in decades.   

Throughout this paper, I have taken care to frame education funding in terms of 

investment.  It is important that all educators assume this frame when discussing funding 

education.  The terms “expense” and “cost” frame the activity of education in a negative 

light.  Expenses are a short term concept, based in one year.  They do not remind voters 

and legislators of the future impact of education.  Investments imply a long term 

commitment with an inherent future benefit; a return.  The analysis within this study 

clearly indicates that there is a return on investment and it can be seen to grow over time. 

The education of each of Vermont‟s children is minimally a thirteen year project and a 

long term commitment.      

Recommendations for future research 

 This study produced some valuable information but also presented more 

questions.  There are several areas of interest that would be valuable to study. 

 We would benefit from understanding the relationship between outcomes in 10
th

 

grade and graduation rates, SAT scores and college entrance in order to begin to 

determine the long term economic benefits of cumulative investments.   

 It would be useful to determine what programs and practices resulted in higher 

outcomes among FRL students.    

 The political climate that results in communities spending far more or far less 

than expected based upon the wealth of the community would be valuable to 
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understand.  Further, it would be useful to know the tactics that are successful in 

making a case to defeat or defend budgets. 

 It would be worth studying the impact of information concerning student 

outcomes and investment on school budget development and taxpayer decisions.   

 Socioeconomics is known to be a strong influence in academic success.  The 

current information concerning socioeconomics among those eligible for FRL is 

limited in Vermont.  There is a need to differentiate between reduced lunch, free 

lunch at or above the poverty line, and free lunch below poverty line.  By 

segmenting the data, it would be possible better analyze the relative impact of 

socioeconomic status on student outcomes.  

 It would be useful to study the impact of transience on student outcomes to gain a 

greater understanding of how transience impacts the outcomes of transient and 

non-transient students.     
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APPENDIX I - Schools included in the study: 

 

Bridport Central School 
Addison Central SU 

Benson Village School Addison Rutland SU 

Fair Haven Grade School Addison Rutland SU 

Orwell Village School Addison Rutland SU 

Dorset School (The) Bennington Rutland SU 

Manchester Elementary/Middle School Bennington Rutland SU 

Burke Town School Caledonia North SU 

Millers Run School US #37 Caledonia North SU 

East Haven School Caledonia North SU 

Lyndon Town School Caledonia North SU 

Newark School Caledonia North SU 

Sutton Village School Caledonia North SU 

Barnet Elementary School Caledonia Central SU 

St. Johnsbury Schools St. Johnsbury SD SU 

Westford Elementary School Chittenden Central SU 

Charlotte Central School Chittenden South SU 

Hinesburg Community School Chittenden South SU 

Shelburne Community School Chittenden South SU 

Williston Central  Chittenden South SU 

Waterford Elementary School Essex Caledonia SU 

Bakersfield School Franklin Northeast SU 

Berkshire Elementary School Franklin Northeast SU 

Montgomery Elementary School Franklin Northeast SU 

Sheldon Elementary School Franklin Northwest SU 

Georgia Elementary/Middle School Franklin West SU 

Fairfield Center School Franklin Central SU 

St. Albans City School Franklin Central SU 

St. Albans Town Education Center Franklin Central SU 

Alburg Community Education Center Grand Isle SU 

Grand Isle School Grand Isle SU 

North Hero School Grand Isle SU 

Orange Center School Orange North SU 

Washington Village School Orange North SU 

Tunbridge Central School Orange Windsor SU 
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Brighton Elementary School North Country SU 

Charleston Elementary School North Country SU 

Coventry Village School North Country SU 

Lowell Graded School North Country SU 

Troy Elementary School North Country SU 

Albany Community School Orleans Central SU 

Barton Graded School Orleans Central SU 

Glover Community School Orleans Central SU 

Irasburg Village School Orleans Central SU 

Orleans Elementary School Orleans Central SU 

Rutland Town Elementary School Rutland Central SU 

Marlboro Elementary School Windham Central SU 

Dummerston Schools Windham Southeast SU 

Guilford Central School Windham Southeast SU 

Putney Central School Windham Southeast SU 

Halifax School Windham Southwest SU 

Readsboro Elementary School Windham Southwest SU 

Stamford Elementary School Windham Southwest SU 

Hartland Elementary School Windsor Southeast SU 

Weathersfield School Windsor Southeast SU 

Barre City Elementary/Middle School Barre SU 

Barre Town Elementary School Barre SU 
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APPENDIX II – Definition of Terms 

 

Definition of Terms 

 

 The study used data from school financial records as legally mandated by the 

State of Vermont, as well as NSRE scores.  This section provides an explanation for 

those terms.   

 

System of Accounting and Maintaining Financial Records:  

 

 All Vermont schools are obligated to maintain a system for recording and 

maintaining financial records according to Vermont law.  School expenditures are 

reported to the Vermont Department of Education annually based upon the following 

categorical descriptions found in Annual Statistical Report of Schools for Fiscal Year 

2006-2007, Instruction Booklet, Vermont Department of Education:  

 

Total expenditures in all functions below (1000 through 5500) 

 

Function 1000 - Direct Instructional Services:  All expenditures for the purpose of 

instruction including activities dealing directly with the interaction between 

teachers and students.  Teaching may be provided in a school classroom, in 

another location such as a home or hospital and in other learning situations such 

as those involving co-curricular activities.   

 

Function 2100 -  Support Services – Students:  Activities designed to assess and 

improve the well being of students and to supplement the teaching process.  

Include expenditures for Guidance, Social Work Services, Health staff, 

Psychological services, Special education staff, School Registrar 

 

Function 2200 – Support Services – Instruction: Activities that are associated with 

assisting the instructional staff with the content and process of teaching.  

Instructional staff support services include Supervisors of instruction,  

Professional Development, Curriculum Coordinators, Technology Instruction 
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Function 2400 – Support Service – School Administration:  Activities associated 

with administering the operation of a single school or group of schools.  

Principal‟s office, Head teacher acting as principal.   

 

 Function 2600 – Support Service – Business Operation and Maintenance of Plant 

Operation and maintenance of Plant activities are those associated with keeping 

the physical plant open, comfortable, and safe for use; and keeping the grounds, 

buildings, and equipment in an effective working condition and state of repair.  

This includes activities related to safety in buildings, on the grounds, and in the 

vicinity of schools.   

 

Function 2700 – Support Services – Student Transportation:  All activities 

associated with conveying students who reside in the school district to and from 

school, and include Function 2712 which conveys students from outside the 

district to the district and Function 2720 which includes co-curricular and extra-

curricular.   

 

Function 3100 – Support Services – Business – Food Service 

Food Service expenditures are those associated with providing food to students 

and staff in a school or LEA. This service area includes preparing and serving 

regular and incidental meals, lunches, or snacks in connection with school 

activities and food delivery.   

 

Function 5100 – Other Outlays – Debt Service:  Includes all debt service 

payments (principal and interest) for obligations exceeding one year.   

 

Direct Instruction without Special Education Funds:  All expenditures for the 

purpose of instruction including activities dealing directly with the interaction 

between teachers and students but excludes those expenditures identified by 

program codes 211, 212, 250 and 290 which are specifically for students on 

Individual Education Plans (IEP) or receiving Gifted and Talented support.  The 

activities funded by these codes are not available to all students.   

 

Scaled Scores in the New Standards Reference Exams (NSREs) : 

Scaled scores are a composite of SAT 9 multiple-choice items and constructed 

responses.  Vermont students took two NSRE exams; one in English/Language Arts and 

the other in Math.  There were several components to each.   

ELAS9SS00 -  English Language Arts taken in 4
th

 grade, in 2000. 

ELAS9SS04 -  English/Language Arts taken in 8
th

 grade, in 2004. 

ELAS9SS06 -  English/Language Arts taken in 10
th

 grade, in 2006. 
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MAS9SS00 -  Math assessment taken in  4
th

 grade, in 2000. 

MAS9SS04 -  Math assessment taken in  8
th

 grade, in 2004.  

MAS9SS06 -  Math assessment taken in 10
th

 grade, in 2006. 

The English/Language Arts (ELAS9SS) exam measured a students‟ ability to read 

for basic understanding and to analyze and interpret; to write effectively using writing 

conventions.   The Mathematics (MAS9SS) measured a student‟s math skills, concepts 

and problem solving ability.     

Free and Reduced Lunch (FRL) – eligibility for free or reduced price lunch is an 

indicator of low income or poverty as parents are required to provide household income 

in order for their children to qualify for the program.  The state of Vermont does not 

differentiate between the level of eligibility and students who are eligible for any aspect 

of the program are included within this category.   

 The Vermont Department of Education constructed the Opportunity to Learn 

Survey in 1998.  The objective of the survey was to gain additional understanding of 

NSRE scores by examining the relationship between student‟s perception of their 

opportunity to learn and student outcomes.  The instrument was developed by a group of 

teachers and representatives of the VT DOE and included questions regarding school 

climate, educational resources, and peer and family attitudes towards education.  The 

survey used a five point Likert Scale.  (Meyers, 2008)  

 A majority of the OTL questions relate to school climate and attitudes towards 

education, however there were questions that have some relationship to per pupil 

investment.  They included:  
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 Students in this school have opportunities for additional help beyond initial 

classroom instruction. 

 When something is broken in this school it is quickly repaired. 

 This school is clean and pleasant.   

 Students who learn faster than other students are provided with new learning 

opportunities. 

 I have good, up-to-date books and materials in school. 

 I have/am able to use a computer when I need one in this school. 

 

These questions were used to determine whether a relationship exists between the 

students‟ perception of their opportunity to learn, funding levels and assessment scores. 
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APPENDIX III – ANOVA for NSRE English/Language Arts and Investments 

 

 The following tables provide the ANOVA results for the various investment 

levels and NSRE English/Language Arts Scores (ELA).  Only those outcomes that 

indicated a statistically significant relationship are included. 

 

Table 48.   Descriptives Total Investment and 4
th

 Grade English Language Arts  

  Scores 

 

    

N Mean 

Std. 

Deviation Std. Error 
  

Investment 

Level  

4th Grade ELA Low 433 658.90 38.29 1.84 

High 441 665.79 38.83 1.85 

Medium 481 656.91 42.13 1.92 

Total 1355 660.44 40.02 1.09 

 

Table 49. ANOVA – Total Investment and 4
th

 Grade ELA Scores 

4th Grade Math 

  Sum of 

Squares df 

Mean 

Square F Sig. 

Between Groups 19661.36 2 9830.68 6.19 .002 

Within Groups 2148848.12 1352 1589.38     

Total 2168509.48 1354       

 

Table 50. Post Hoc (Scheffe)  – Total Investment and 4
th

 Grade ELA Scores 

(I) Total 

Investment 

(J) Total 

Investment 

Mean 

Difference 

(I-J) Std. Error Sig. 

Low High -6.891* 2.70 .04 

Medium 1.994 2.64 .75 

High Low 6.891* 2.70 .04 

Medium 8.885* 2.63 .00 
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Medium Low -1.994 2.64 .75 

High -8.885* 2.63 .00 

 

 

Table 51.   Descriptives Direct Instruction and 4
th

, 8
th

, and 10
th

 Grade ELA   

  Outcomes 

 

    

N Mean 

Std. 

Deviation Std. Error   
Investment 

Level  

4th Grade 

ELA 

Low 385 659.26 38.67 1.97 

High 460 666.30 38.26 1.78 

Medium 510 656.04 41.95 1.86 

Total 1355 660.44 40.02 1.09 

8th Grade 

ELA 

Low 366 716.58 39.93 2.09 

High 412 722.09 38.59 1.90 

Medium 577 713.43 36.92 1.54 

Total 1355 716.92 38.41 1.04 

10th Grade 

ELA 

Low 366 729.24 38.98 2.04 

High 412 736.24 40.13 1.98 

Medium 577 730.41 40.11 1.67 

Total 1355 731.87 39.89 1.08 

 

Table 52.  ANOVA – Direct Instruction and 4
th

, 8
th

, and 10
th

 Grade ELA Outcomes 

  
  Sum of 

Squares df 

Mean 

Square F Sig. 

4th Grade 

ELA 

Between Groups 26236.61 2 13118.31 8.28 .000 

Within Groups 2142272.87 1352 1584.52     

Total 2168509.48 1354       

8th Grade 

ELA 

Between Groups 18088.71 2 9044.36 6.18 .002 

Within Groups 1979040.03 1352 1463.79     

Total 1997128.74 1354       

10th Grade 

ELA 

Between Groups 11626.05 2 5813.02 3.67 .026 

Within Groups 2143341.09 1352 1585.31     

Total 2154967.14 1354       
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Table 53.   Post Hoc (Scheffe) Direct Instruction and 4
th

, 8
th

 and 10
th

 Grade ELA    

  Outcomes 

 

Dependent 

Variable 

(I) Direct 

Instruction 4 

Years Grouped 

(J) Direct 

Instruction 4 

Years 

Grouped 

Mean 

Difference 

(I-J) Std. Error Sig. 

4th Grade 

ELA 

Low High -7.04* 2.75 .04 

Medium 3.23 2.69 .49 

High Low 7.04* 2.75 .04 

Medium 10.27* 2.56 .00 

Medium Low -3.23 2.69 .49 

High -10.27* 2.56 .00 

8th Grade 

ELA 

Low High -5.51 2.75 .13 

Medium 3.15 2.56 .47 

High Low 5.51 2.75 .13 

Medium 8.66* 2.47 .00 

M Low -3.15 2.56 .47 

High -8.66* 2.47 .00 

10th Grade 

ELA 

Low High -7.00 2.86 .05 

Medium -1.17 2.66 .91 

High Low 7.00 2.86 .05 

Medium 5.82 2.57 .08 

M Low 1.17 2.66 .91 

High -5.82 2.57 .08 
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Table 54. Descriptives Direct Instruction w/o Special Education Funds and 4
th

, 8
th

  

  and 10
th

 Grade ELA 

 

    

N Mean 

Std. 

Deviation Std. Error   
Investment 

Level 

4th Grade ELA Low 413 655.96 40.30 1.98 

High 402 670.40 36.80 1.84 

Medium 540 656.45 40.85 1.76 

Total 1355 660.44 40.02 1.09 

8th Grade ELA Low 303 716.85 36.98 2.12 

High 482 722.93 37.85 1.72 

Medium 570 711.86 38.95 1.63 

Total 1355 716.92 38.41 1.04 

10th Grade ELA Low 303 731.98 39.55 2.27 

High 482 737.18 40.28 1.83 

Medium 570 727.32 39.25 1.64 

Total 1355 731.87 39.89 1.08 

 

 

Table 55. ANOVA – Direct Instruction w/o Special Education Funds and 4
th

, 8
th

  

  and 10
th

 Grade ELA 

 

    Sum of 

Squares df 

Mean 

Square F Sig. 

4th Grade ELA Between 

Groups 

56760.34 2 28380.17 18.17 .000 

Within Groups 2111749.14 1352 1561.94     

Total 2168509.48 1354       

8th Grade ELA Between 

Groups 

31985.79 2 15992.90 11.00 .000 

Within Groups 1965142.95 1352 1453.51     

Total 1997128.74 1354       

10th Grade ELA Between 

Groups 

25401.04 2 12700.52 8.06 .000 

Within Groups 2129566.10 1352 1575.12     

Total 2154967.14 1354       
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Table 56. Post Hoc (Scheffe) – Direct Instruction w/o Special Education Funds  

  and 4
th

, 8
th

 and 10
th

 Grade ELA Scores 

 

Dependent 

Variable 

(I) Direct 

Instruction wo 

SpEd  

(J) Direct 

Instruction wo 

SpEd 

Mean 

Difference 

(I-J) Std. Error Sig. 

4th Grade ELA Low High -14.44* 2.77 .00 

Medium -.49 2.58 .98 

High Low 14.44* 2.77 .00 

Medium 13.95* 2.60 .00 

Medium Low .49 2.58 .98 

High -13.95* 2.60 .00 

8th Grade ELA Low High -6.08 2.80 .09 

Medium 4.99 2.71 .18 

High Low 6.08 2.80 .09 

Medium 11.07* 2.36 .00 

Medium Low -4.99 2.71 .18 

High -11.07* 2.36 .00 

10th Grade ELA Low High -5.20 2.91 .20 

Medium 4.66 2.82 .26 

High Low 5.20 2.91 .20 

Medium 9.86* 2.46 .00 

Medium Low -4.66 2.82 .26 

High -9.86* 2.46 .00 

 

 

Table 57. Descriptives – Instruction Support and 4
th

, 8
th

, and 10
th

 Grade ELA  

  Scores 

 

    

N Mean 

Std. 

Deviation 

Std. 

Error 
    

4th 

Grade 

ELA 

Low 345 654.79 38.92 2.10 

High 465 664.17 38.74 1.80 

Medium 545 660.83 41.43 1.77 

Total 1355 660.44 40.02 1.09 

8th 

Grade 

ELA 

Low  391 714.69 40.35 2.04 

High 482 718.15 38.06 1.73 

Medium 482 717.49 37.11 1.69 

Total 1355 716.92 38.41 1.04 

10th 

Grade 

Low  391 726.71 39.93 2.02 

High 482 732.20 41.12 1.87 
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ELA Medium 482 735.72 38.21 1.74 

Total 1355 731.87 39.89 1.08 

 

 

Table 58. ANOVA – Instruction Support and 4
th

, 8
th

, and 10
th

 Grade ELA   

  Scores 

 

    
Sum of 

Squares df 

Mean 

Square F Sig. 

4th Grade 

ELA 

Between 

Groups 

17569.97 2 8784.98 5.52 .004 

Within 

Groups 

2150939.51 1352 1590.93 
    

Total 2168509.48 1354       

8th Grade 

ELA 

Between 

Groups 

2830.80 2 1415.40 .96 .383 

Within 

Groups 

1994297.95 1352 1475.07 
    

Total 1997128.74 1354       

10th Grade 

ELA 

Between 

Groups 

17619.02 2 8809.51 5.57 .004 

Within 

Groups 

2137348.12 1352 1580.88 
    

Total 2154967.14 1354       

 

 

 

Table 59. Post Hoc (Scheffe) - Instruction Support and 4
th

, 8
th

, and  

  10
th

 Grade ELA    

  

Dependent 

Variable 

(I) 

Instruction 

support 

grouped 

(J) 

Instruction 

support 

grouped 

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

4th Grade 

ELA 

Low High -9.38
*
 2.83 .00 

Medium -6.05 2.74 .09 

High Low 9.38
*
 2.83 .00 

Medium 3.33 2.52 .42 

Medium Low 6.05 2.74 .09 

High -3.33 2.52 .42 

10th Grade 

ELA 

Low High -5.49 2.71 .13 

Medium -9.01
*
 2.71 .00 

High Low 5.49 2.71 .13 

Medium -3.52 2.56 .39 

Medium Low 9.01
*
 2.71 .00 

High 3.52 2.56 .39 
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Table 60.  Descriptives – Opportunity To Learn Responses and Direct Instruction 

 

    

N Mean 

Std. 

Deviation Std. Error 
    

Opportunity for 

help grouped 

Low 366 1.62 1.22 .06 

High 412 1.76 1.22 .06 

Medium 577 2.00 1.08 .04 

Total 1355 1.83 1.17 .03 

Broken repaired 

grouped 

Low 366 1.04 1.05 .06 

High 412 1.17 1.10 .05 

Medium 577 1.45 1.11 .05 

Total 1355 1.25 1.10 .03 

Clean grouped Low 366 1.47 1.11 .06 

High 412 1.74 1.12 .06 

Medium 577 1.88 1.01 .04 

Total 1355 1.73 1.09 .03 

Enrichment 

grouped 

Low 366 1.13 1.11 .06 

High 412 1.12 1.13 .06 

Medium 577 1.26 1.13 .05 

Total 1355 1.18 1.13 .03 

Books grouped Low 366 1.64 1.14 .06 

High 412 1.84 1.09 .05 

Medium 577 1.84 1.13 .05 

Total 1355 1.79 1.12 .03 

Computer 

grouped 

Low 366 2.17 1.04 .05 

High 412 2.29 1.00 .05 

Medium 577 2.12 1.10 .05 

Total 1355 2.19 1.05 .03 
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Table 61.   ANOVA – Opportunity to Learn Responses and Direct Instruction 

  

ANOVA 

    Sum of 

Squares df 

Mean 

Square F Sig. 

Opportunity for 

help grouped 

Between 

Groups 

34.94 2 17.47 12.96 .00 

Within 

Groups 

1822.65 1352 1.35 
    

Total 1857.59 1354       

Broken repaired 

grouped 

Between 

Groups 

41.36 2 20.68 17.36 .00 

Within 

Groups 

1610.82 1352 1.19 
    

Total 1652.17 1354       

Clean grouped Between 

Groups 

37.90 2 18.95 16.38 .00 

Within 

Groups 

1564.61 1352 1.16 
    

Total 1602.51 1354       

Enrichment 

grouped 

Between 

Groups 

5.69 2 2.84 2.24 .11 

Within 

Groups 

1713.65 1352 1.27 
    

Total 1719.34 1354       

Books grouped Between 

Groups 

10.29 2 5.14 4.11 .02 

Within 

Groups 

1694.22 1352 1.25 
    

Total 1704.50 1354       

Computer 

grouped 

Between 

Groups 

7.12 2 3.56 3.22 .04 

Within 

Groups 

1493.39 1352 1.10 
    

Total 1500.50 1354       
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Table 62. Post Hoc (Scheffe) – Opportunity to Learn Responses and Direct   

  Instruction 

 

 

Dependent 

Variable 

(I) Direct 

Instruction  

(J) Direct 

Instruction  

Mean 

Difference 

(I-J) 

Std. 

Error Sig. 

Opportunity 

for help 

grouped 

Low High -.14 .08 .25 

Medium -.38
*
 .08 .00 

High Low .14 .08 .25 

Medium -.24
*
 .07 .01 

Medium Low .381
*
 .08 .00 

High .24
*
 .07 .01 

Broken 

repaired 

grouped 

Low High -.12 .08 .30 

Medium -.41
*
 .07 .00 

High Low .12 .08 .30 

Medium -.28
*
 .07 .00 

Medium Low .41
*
 .07 .00 

High .28
*
 .07 .00 

Clean 

grouped 

Low High -.26
*
 .08 .00 

Medium -.41
*
 .07 .00 

High High .26
*
 .08 .00 

Medium -.15 .07 .10 

Medium Low .411
*
 .07 .00 

High .15 .07 .10 

Enrichment 

grouped 

Low High .01 .08 .98 

Medium -.12 .08 .27 

High Low -.01 .08 .98 

Medium -.14 .07 .17 

Medium Low .12 .08 .27 

High .14 .07 .17 

Books 

grouped 

Low High -.200
*
 .08 .05 

Medium -.193
*
 .07 .04 

High Low .200
*
 .08 .05 

Medium .01 .07 1.00 

Medium Low .193
*
 .07 .04 

High -.01 .07 1.00 

Computer 

grouped 

Low High -.12 .08 .26 

Medium .05 .07 .81 

High Low .12 .08 .26 

Medium .170
*
 .07 .04 

Medium Low -.05 .07 .81 

Medium -.170
*
 .07 .04 
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