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ABSTRACT 

Student enrollment in the District of Columbia Public Schools (DCPS) has decreased 

by almost twenty-five percent in less than a decade.1  This trend can largely be attributed 

to student migration to charter schools within the District (Center for Education Reform).  

As a result, a majority of DCPS schools are currently under-enrolled and thus under-

funded, with many at risk of closure or consolidation under Superintendent Clifford 

Janey’s recently unveiled Master Facilities Plan (District of Columbia Public Schools 

2006).  Although data on the location and grade spans of traditional public schools and 

public charter schools is largely available, few studies have examined how enrollment at 

traditional public schools changes relative to the establishment, growth, or relocation of 

nearby charter schools over time.  In addition, most recent studies of charter school 

competition have focused solely on its impact on student achievement at traditional 

public schools.  This paper seeks to examine whether changes in the ratio of public 

elementary school enrollment to school capacity over time can be explained by a school’s 

time-varying characteristics, specifically the level of competition from nearby charter 

schools.  Results from a multivariate analysis of panel data modeled with Ordinary Least 

                                                 
1 Percentage based on change in DCPS enrollment from 1996-2005 from 78,648 to 59,557 students.   
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Squares suggest that increasing competition from charter schools within a one-mile 

radius significantly reduces traditional public elementary school enrollment.  

Furthermore, bivariate regression analysis of teacher survey data for a sample of DCPS 

elementary schools suggests that although some teachers are aware of loss in enrollment 

due to charter school competition, few school-level policies and behaviors have changed 

in response to this competition. 
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INTRODUCTION 

 
The Advent of the Public Charter School Movement 
 

Charter schools are independent, tuition-free public schools typically formed by 

groups of parents, community members and organizations, or for-profit management 

companies.  States grant authority to a variety of chartering bodies, including local public 

schools boards, state boards of education, charter school associations, universities, and 

community leaders, to authorize and oversee charter schools within their jurisdiction.  

When organized, each school becomes bound to a “charter” which outlines a school’s 

mission, performance goals, and how it intends to reach them.  In theory, charter schools 

that do not meet their goals and performance targets outlined in their charter application 

face declining demand from parents, and a few ultimately lose their charter and are 

closed (U.S. Government Accountability Office 2005).  Although state laws vary 

considerably in the governance of charter schools, all require that charter schools be 

nonsectarian, tuition-free, and open to all students regardless of race, gender, religion, or 

educational achievement.                           

The charter school movement was spearheaded by Albert Shanker in 1988 while he 

was president of the American Federation of Teachers.  In theory, charter schools are 

hypothesized to accomplish two primary objectives:  to provide quality choices for 

parents within the public school system, and to spur innovation and improvement in the 

traditional public schools by competing for student enrollment.  Their advantage is the 

ability to operate much like private businesses—free from excessive oversight and 

policies that apply to traditional public schools in exchange for increased accountability 
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for student performance.  This autonomy is meant to make charter schools hotbeds for 

innovation in governance, curriculum, pedagogy, teacher hiring/firing, school mission, 

and fiscal management.   

Minnesota became the first state to pass a law allowing for the creation of charter 

schools in 1991.  Currently forty states and the District of Columbia have charter school 

laws in place, and over 4,000 charter schools are educating more than one million 

children nationwide (Center for Education Reform 2006). 

 
Charter Schools in the District of Columbia 

The D.C. Public School system ranks as one of the worst in the country (Education 

Week 2006).  As the quality of the District of Columbia Public Schools (DCPS) has 

decreased over time, so has student enrollment.  DCPS educated an estimated 78,648 

students during the 1996-1997 school year.  In 2005, only eight years later, the District 

reported an enrollment figure of only 59,557 students attending traditional public schools 

(excluding charter schools) – a decline of 24.3 percent.2  While the decline in DCPS 

student enrollment accompanied an overall decrease in the District school-aged 

population,3 the greatest cause of this downward enrollment trend is student migration to 

one of the District’s charter schools.  As of the 2006-2007 school year, 19,664 students 

are reportedly attending a charter school in the District of Columbia, representing almost 

25 percent of the District’s total public school student population (Center for Education 

Reform 2006).   
                                                 
2 Percentage based on change in DCPS enrollment from 1996-2005 from 78,648 to 59,557 students.   
3 Based on data on live births from the State Center for Health Statistics, D.C. Department of Health, and 
data on in-and-out migration from Housing in the Nation’s Capital, published annually by Fannie Mae and 
the Urban Institute. 
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In 1996, a federal law was passed allowing for the creation of up to twenty charter 

schools in the District each year.  Charter school applicants have the option to apply to 

either the D.C. Board of Education, which also oversees the District’s traditional public 

schools, or to the D.C. Public Charter School Board, an independent organization created 

under the new law to grant charters and manage these schools (U.S. Charter Schools).4  

However, the D.C. Board of Education recently requested to relinquish its chartering 

authority, asking that charter schools under its jurisdiction be transferred to the D.C. 

Public Charter School Board.  The move is intended to consolidate chartering authority 

and streamline management of charter schools in the District.  

The missions and goals of charter school founders in the District of Columbia have 

not been uniform throughout their history.  Many charter schools, including the Latin 

American Montessori Bilingual Public Charter School (LAMB), Cesar Chavez Public 

Charter School for Public Policy, and the Washington Mathematics, Science, and 

Technology Public Charter School were founded around a central pedagogical or 

curricular theme, sometimes referred to as “boutique” schools (D.C. Board of Education, 

D.C. Public Charter School Board).  Other charter schools, such as the KIPP DC: KEY 

Academy, are created with the specific intention of educating at-risk students through a 

rigorous program of longer school days, a longer school year, intensive tutoring, and 

enrichment activities to bring low performing students up to grade level.  Thus most 

charter schools are designed to appeal to parents seeking a specific type of program 

geared towards the individual needs of their children.  A final form of charter schools are 

                                                 
4 No year is given for all websites used as sources. 
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those converted from a traditional public school to charter status, often as a sanction 

imposed under the 2001 No Child Left Behind Act (NCLB) for failing to demonstrate 

Adequate Yearly Progress (AYP) on annual standardized tests.  No D.C. public school 

has been converted to charter status on these grounds to date.5  

Several additional forms of school choice are currently at work in the District.  The 

2003 D.C. Choice Incentive Act created the first federally funded scholarship or 

“voucher” program.  Known as the D.C. Opportunity Scholarship Program, the voucher 

program is administered by the non-profit Washington Scholarship Fund (WSF) and 

seeks to assist students from families living at least 185 percent below the poverty line to 

attend a private school in the District.  Scholarships of up to $7,500 are awarded to 

eligible children annually, with the highest priority given to students in schools deemed 

in need of improvement, corrective action, or restructuring under NCLB.  The 

Opportunity Scholarship Program is the only D.C. voucher program that provides full 

tuition for private school enrollment.  A total of 2,000 students currently attend a private 

school in the District through this voucher program each year—about one-tenth of the 

number of students who attend charters.   

Although the migration of students from DCPS to charter and private voucher 

programs has heightened awareness of the school choice movement over the past ten 

years, competition generated by “school choice” has been present in the District for some 

time through household decisions to live in certain neighborhoods with variable school 

                                                 
5 One D.C. public school, Paul Public Charter School, was reconstituted as a charter school in 2000 in 
response to parental demands rather than poor performance under NCLB.  http://dcpubliccharter.com/ 
pcschools/paulpcs.html. 
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quality (Tiebout 1956, Barrow 1999).  As Hoxby (2002) notes, “this traditional form of 

choice is by far the most pervasive and important form of choice in American elementary 

and secondary schooling today.”  In addition, an “out of boundaries” process has been 

around for many years to allow students to attend a public school other than the 

neighborhood school to which they were assigned.  Students have the option to apply to 

the public school of their choice and are subject to a lottery if there are more applicants 

for a particular school than available seats.  However, the program gives first priority for 

transfers to students with siblings enrolled in the desired school, to those who previously 

attended a feeder school, or to those within walking distance, making it difficult for most 

students to transfer (District of Columbia Public Schools). 

Among the more affluent group of mostly white District parents, many have chosen 

to send their children to a private school using their own resources.  Today, almost one-

quarter of the District’s school-age population attends private schools (The Heritage 

Foundation).  Thus while the introduction of charter schools and the voucher program to 

the District of Columbia was not the first form of “school choice” in the District, these 

programs expanded choice from the affluent to everyone. 

 
Why D.C. Public Schools Are Expected to Respond to Charter School Competition 

Public schools are often pressured to respond to competition from school choice.  

Yet the mere presence of charter school and private school alternatives is rarely sufficient 

to incite a response.  For example, in their study of student enrollment in Texas from 

1996-2000, Bohte, et al. (2003) found that the coefficient on charter school enrollment 

was both insignificant and “so small that it is essentially zero” despite the fact that almost 
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50,000 students were enrolled in charter schools.  They attributed this result to the small 

number of students enrolled in charter schools relative to the overall number of public 

school students in Texas (4.2 million).  Another study based on interviews with District 

officials in Massachusetts revealed that student transfers to charter schools were offset by 

a growing local population, such that the enrollment in the traditional public schools was 

essentially unaffected by competition (Peterson and Campbell 2001).  These findings 

suggest that charter and private school students must comprise a big enough market share 

to significantly affect public school enrollments and generate competition. 

While there is no uniformly accepted “tipping point” at which school districts are 

expected to respond to school choice competition, the buzz surrounding the loss of D.C. 

public school students to charter schools in recent years is sufficient to suggest that D.C. 

has met its threshold.  As was previously noted, one-quarter of the District’s public 

school student body currently attends charter schools.  Thus it is likely that the financial 

burden of losing students to charter schools is sufficient to warrant a response.  Teske, et 

al. (2000) note that “charter school laws around the country have effectively ‘codified’ 

this argument by mandating that some percentage of per pupil educational expenses 

follow the child to the charter school, leaving less money in the traditional public school 

district.”   

As funds follow the students to charter schools each year, District administration and 

individual public schools struggle to operate with the same fixed overhead costs but less 

funding than before.  Some DCPS schools have attempted to eliminate staff such as 

business managers and custodians, however constant turnover in principal leadership and 
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financial mismanagement at the school and District level make it difficult for schools to 

reorganize their budgets entirely to offset financial shortages (Sullivan and Campbell 

2007).  As a result of decreasing enrollment and subsequent student funding shortages, 

seven D.C. Public Schools were closed in the first two years following the passage of the 

Charter School Act in 1996, and several more are slated to close due to low student 

enrollment under Superintendent Janey’s Master Facilities Plan. 

Consequently, District leaders, principals, and teachers have an incentive to improve 

the performance and appeal of DCPS, either substantively or in image, if public schools 

are to compete with neighboring charter schools for student enrollment.  As the Center 

for Education Reform noted in a recent report, “Wherever a large number of charters are 

clustered, traditional schools have begun to behave differently in order to keep up, and in 

many states their presence is accelerating system-wide school improvement” (2006). Yet 

the extent to which the District of Columbia Public Schools will choose to improve in 

response to charter school competition depends on two key elements: the quality of the 

competition and the desire and ability of District leaders to respond (Hess, et al. 2001). 

As Table 1 indicates, the evidence on whether or not Washington, D.C. charter 

schools are academically superior to D.C. public schools is mixed largely due to variation 

in their performance by charter authorizer.   
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Table 1: Percent of DCPS Students Attaining Proficiency on 2005 Assessment to 
Measure Adequate Yearly Progress (AYP) Under No Child Left Behind (NCLB)6 
 

 
 
Stanford 
Achievement Test 
(SAT 9) 

Charter Schools 
under D.C. Public 
Charter School 
Board (DCPCSB) 
Authority 

Charter Schools 
under D.C. Board of 
Education (BOE) 
Authority 

Traditional D.C. 
Public Schools 
(DCPS) 

Elementary Reading 50.5% 57.1% 50.3%
Elementary Math 58.6% 55.0% 58.1%
Secondary Reading 39.5% 33.4% 30.1%
Secondary Math 52.5% 29.5% 32.8%

 

Schools chartered by the D.C. Public Charter School Board achieved greater proficiency 

than traditional DCPS schools for all subjects and grade levels.  Most noteworthy was 

secondary student performance in math, where 52.5 percent of DCPCSB charter school 

students were proficient compared to just 32.8 percent of traditional DCPS students.  

D.C. Board of Education charter schools, on the other hand, performed better than 

traditional DCPS schools in reading but worse than DCPS schools in math at both 

elementary and secondary levels.  Thus while it is clear that DCPCSB charter schools 

outperform traditional DCPS schools overall, the same cannot be concluded for D.C. 

BOE charter schools with the given data.  This finding suggests that though many District 

charter schools are academically superior to traditional public schools, academic quality 

varies from school to school.  A more robust analysis would account for both individual 

school performance and demographic characteristics that also influence academic 

achievement when comparing the performance of charter schools with that of traditional 

                                                 
6 According to the DCPS website, the general rule for most schools was that they were classified as elementary if they 
had no grade above sixth and as secondary if they had no grade below fifth.  Schools that did not meet either of these 
criteria had to meet the targets at both the elementary and secondary levels. 
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public schools.7  Unfortunately, individual school level data on academic achievement at 

the District’s charter schools was not available for all schools for all years to use in this 

analysis.   

Despite the noted inconsistencies in charter school performance, the fact that parents 

in the District of Columbia continue to show their disapproval of the DCPS in vast 

numbers by choosing to send their children to charters should not be dismissed.  Long 

waiting lists for charter schools demonstrate that this enrollment trend favoring schools of 

choice is not likely to change anytime soon.8  A recent study of school choice 

competition suggests that perhaps parents value school characteristics other than 

academic quality.  D.C. parents noted that charter schools in the District have better 

facilities, are safer, and have “friendlier and more helpful” staff (Teske, et al. 2000).  

Thus even though there are some District charter schools of poorer academic quality than 

the D.C. public schools, the perceived image of many charter schools is still a positive 

one.  Parent demand for charters should send a signal to DCPS that there are some 

elements of some charter schools worth examining.   

Irrespective of the quality of charter school alternatives and parent demand for 

charters, the degree to which school districts emulate charter school characteristics also 

depends on the political will of leadership to do so.  Recent changes in DCPS policy 

suggest that perhaps the District is beginning to demonstrate a will to respond to 

                                                 
7 In the 2004-2005 school year, District charter school students were 5.2% more black and 8.9% poorer 
than traditional public school students.  (National Center for Education Statistics, Common Core of Data, 
2004-2005).   
8 For example, Capital City Charter School, one of the District’s most popular, currently has a waiting list 
of four hundred children http://www.ccpcs.org/program/index.asp.  In addition, the Washington 
Scholarship Fund has received three times the number of applicants as there are available slots for the OSP 
since its implementation.  http://www.washingtonscholarshipfund.org/092606.asp  
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competition from school choice, however it is unclear whether these motions are 

substantive or wholly symbolic.  Superintendent Clifford Janey has emphasized the need 

to expand choice options for parents, and has included a provision for the development of 

several thematic or “boutique” schools in his Master Education Plan released in February 

of 2006 (District of Columbia Public Schools 2006).  Yet there is little evidence to date 

as to what school-level changes are occurring in response to charter school competition.   

Bohte, et al. (2003) argue that schools that are most threatened by the loss of students 

to charter or private schools are the most likely to respond to the competition.  Research 

and anecdotal evidence continue to show that many struggling public schools are 

increasingly turning to charter schools for innovation in curriculum, instructional style, 

and governance, and they are choosing to emulate unilaterally the perceived successful 

elements of these schools (Teske, et al. 2000, Kolderie 1990, Nathan 1996).  Thus it is 

hypothesized that the D.C. public elementary schools experiencing the greatest 

downward enrollment trends due to charter school competition are the most likely to take 

steps in this direction. 

 

REVIEW OF RELATED LITERATURE 

 
Milton Friedman first introduced the idea of a free market for education in 1962, 

claiming that competition would improve the efficiency and ultimately the quality of 

American public education.  Yet the evidence on the effect of competition on public 

schools is mixed to date, given that competition can emerge from the presence of charter 

schools, private schools, private school voucher programs, and even public schools 
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themselves, and most school choice programs occur at a local level with distinct political 

and demographic circumstances at work.  Little empirical evidence on school competition 

existed until the early 1990s when the school choice movement took off.  In particular, 

Hoxby (1994) conducted one of the first analyses of school competition and concluded 

that public schools facing more competition from neighboring private schools outperform 

those facing less competition. 

 
Defining the “Competition” 

How do we measure the nature of the “competitive market” for public schools?  

Many studies of competition generated by school choice have utilized the Herfindahl 

index (Borland and Howsen 1992, 1993, 1996, Grosskopf, et al. 1999, Zanzig 1997), an 

economic measure of industry concentration that is used to estimate the amount of 

competition between firms in a particular industry (Organisation for Economic Co-

operation and Development 2004).  Others researchers have used the percent of students 

in a county who attend private schools to measure competition (Couch, et al. 1993, 

Hoxby 1994), or the number of school Districts (including charter schools which are 

typically counted as their own district) within a metropolitan area (Hoxby 2000).  

Although these measures are effective in approximating overall “market competition” 

created by school choice within or across districts, they are not useful in understanding 

competition among individual schools facing varying degrees of competition. 

Calculating the distance between a charter school and traditional public school is an 

appropriate method of measuring competition between schools, rather than within a 

District, because charter schools are not obligated to provide transportation.  As a result, 
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many parents place a strong emphasis on the convenience of their child’s school when 

selecting among charter school offerings.  A 2005 survey of 300 D.C. charter school 

parents noted that although 85 percent of parents chose to send their child to a charter 

school that was not the closest school to their home, 60 percent considered distance from 

home when selecting the school (Lake and Hill 2006).  Furthermore, a previous study of 

D.C. charter school parents found that low-income parents were almost three times more 

likely to rate charter school convenience as important as affluent parents (Finn, et al. 

2000).  Thus the closer a charter school is to the assigned public school, the more likely it 

is to compete with that traditional public school for student enrollment.   

Several recent studies of school choice competition employ models measuring 

competition between schools rather than within a District.  For example, in 

approximating the level of charter school competition in Milwaukee, WI, Greene and 

Forster (2002) measure the distance between each public school and the three closest 

charter schools.  Alternatively, Hammons (2001) studied the effect of private schools 

providing “tuitioning” (similar to vouchers) in Maine and Vermont on public schools in 

towns within a seven-mile radius.  Holmes, et al. (2006) measured the aerial distance 

between each public school and the closest charter school, assigning a categorical value 

of 5, 10, 15, 20, or 25 kilometers.  Finally, Greene and Winters (2006) defined two 

measures of competition in conducting an evaluation of the effect of the D.C. 

Opportunity Scholarship Program on public school achievement after the first year of 

implementation:  (1) the distance to the nearest private school participating in the voucher 

program; and (2) the number of voucher schools within a one-mile radius of each public 
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school.  As will be discussed later, a variation of these methodologies is used to measure 

competition for this study. 

A third type of competitive effects research employs qualitative data to gauge the 

level of school choice competition faced by traditional public schools.  For example, 

Teske, et al. (2000) used attitudes and perceptions regarding charter school competition 

collected through interviews with District leaders, principal surveys, and third-party 

research in newspapers and public datasets as a measure charter school competition in 

their research.  It is noted that interview and survey data can be subject to a variety of 

biases, including non-response bias where only certain types of people choose to respond 

(Shultz and Luloff 1990), recall bias where the respondent struggles to answer questions 

regarding the past, or social favorability bias where the respondent answers based upon a 

socially favored position rather than his/her personal opinion (Garson N.D.).  Yet despite 

such known weaknesses, qualitative research of this sort enables a researcher to pick up 

on aspects of the competitive environment and motivations for changes in school, 

teacher, and parent behavior that might not surface in a strictly quantitative model (Office 

of National Statistics 2005).  If teachers and principals feel threatened by loss of 

enrollment to charter schools, they will be inclined to respond, regardless of whether or 

not their estimate of true competition from nearby charter schools is accurate.  Thus this 

paper’s analysis will rely on both measured distance between traditional public 

elementary schools and neighboring charter schools and teacher perceptions of charter 

school competition to determine which schools one should expect to respond to such 

competition. 
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The Effect of School Choice Competition and School-Level Inputs on Student 
Achievement at Traditional Public Schools 
 

Most recent studies of the competitive effect of school choice focus on the effect of 

charter schools or private school voucher programs on public school student 

achievement.  A review of twenty-five major studies of competitive effects conducted 

between 1972 and 2002 concluded that approximately one-third of the research 

documented a positive relationship between the level of competition and student 

achievement gains, with the majority of the studies showing no statistically significant 

relationship between the two (Belfield and Levin 2002).  On average, a one standard 

deviation increase in competition improved public school test scores by approximately 

0.1 standard deviations.   

These studies investigating how school choice competition drives improvement in 

public school academic quality are complemented by a large body of research 

investigating what school-level inputs, including teacher quality, curriculum and 

pedagogy, class size, and student tracking, significantly influence student achievement 

First, quality teachers are known to contribute to significant gains in student test scores, 

though it is not clear how to measure all characteristics that contribute to teacher quality.  

For example, a randomized study of Teacher For America (TFA) teachers on student 

achievement found that these teachers improved student math scores by 0.15 standard 

deviations in math net of all other factors (Glazerman, et al. 2006).  TFA teachers have 

higher test scores and attended a more selective undergraduate institution, on average, 

than other public school teachers, some of the only characteristics known to be indicative 

of teacher quality.  In addition to teacher characteristics, quality curriculum and 
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instructional techniques also can contribute to gains in student test scores.  For example, a 

randomized study of Success for All, an elementary and middle school reading program, 

found that the program raised student achievement by 0.1-0.2 standard deviations (Slavin, 

et al. 1996).  The program included guidelines for professional development, pedagogy, 

and a regular assessment schedule to complement the curriculum.   

The literature on class size and composition is more contentious.  An evaluation of 

the Tennessee STAR class size reduction program found that smaller classes increase 

student test scores by 0.2 standard deviations (Krueger 1999).  Yet a subsequent paper 

questions the program and evaluation design (Hanushek 1999).  Finally, grouping 

students by ability within classes has also been found to influence student achievement.  

Two studies of classroom de-tracking, one conducted in the U.S. and one employing 

international data, found that mixing students by ability within classrooms closes the 

achievement gap by benefiting low achievers at a detriment to high achievers (Argys, et 

al. 1996, Hanushek and Woessmann 2005). 

Although these findings are noteworthy and entirely relevant to the research on the 

competitive effects of school choice, one cannot assume that all traditional public schools 

will respond to charter school competition in practice by focusing solely on the school-

inputs shown to improve student achievement in the social science literature.  First, many 

of the aforementioned teacher, curriculum, and classroom characteristics have differential 

effects across age, achievement level, and demographic groups of kids.  Second, 

education reforms vary considerably in cost.  For example, the cost of Success for All 

was equivalent roughly to Title I appropriations, whereas the Tennessee STAR class size 
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reduction program was estimated at $7,400 per student over a three to four-year period.  

Additionally, by focusing only on student achievement, one may assume that traditional 

public schools that do not improve student test scores in the face of competition are not 

responding to competition.  In fact, schools may be making changes in policy and 

behavior to improve their academic performance, but these have not yet shown up as 

improvements in test scores.  Or, traditional schools may seek to improve financial 

efficiency, expand course offerings, recruit additional students, or make other changes in 

the face of competition that are not necessarily correlated with academic outcomes.  This 

paper will attempt to capture such changes in policies and behaviors in response to 

charter school competition, irrespective of student performance outcomes. 

 
District and School-Level Responses to School Choice Competition 

In locations where school choice cuts across districts, and/or where the number of 

affected students is a large enough share of the school-age population, one might expect a 

response from school districts.  Hess, et al. (2001), for example, found that districts 

responded to charter school competition by replacing superintendents and principals with 

“more reform-minded” leaders in a study of Arizona school districts.  School curricula 

also were expanded to include all-day kindergarten, foreign language programs, after-

school enrichment programs, art and theater programs, and programs for the gifted and 

talented (Hess, et al. 2001, Bohte, et al. 2003).  Similarly, Sack (2002) reported that, in 

addition to introducing Montessori and basic skills classes to the curriculum, one Arizona 

district increased opportunities for teacher professional development.  Other studies of 

school choice programs in Milwaukee, WI, Cleveland, OH, and Edgewood, TX, suggest 
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that districts commonly undertake “aggressive public relations and advertising 

campaigns” to inform the community about such changes and improvements (Hess 2002, 

Bohte, et al. 2003).  

Another qualitative study of five urban Districts, including D.C., suggests that 

charter school competition does not always encourage sweeping changes in District 

operations (Teske, et al. 2000).  Researchers found that superintendents who 

implemented District-wide reforms in response to charter school competition were 

already “reform minded” regardless of the charter school climate.  Such reforms included 

replacing large numbers of school principals, implementing school-level accountability 

plans, and designing school-level per-pupil funding schemes to penalize schools for loss 

of students.  More common than District-wide reforms were “piecemeal” responses to 

charter school competition at the school level, including implementing Montessori 

programs, using more technology in the classroom, offering Saturday classes, and 

expanding elementary schools from Kindergarten (K) through 6 to K through 8, to 

improve the middle school years.  Principals reported that they “adopt more innovations 

at their school in direct proportion to the competitive enrollment pressure that they feel.”  

Yet many principals felt that they lacked the autonomy necessary to fully respond to 

charter school competition.  

 A final study specifically highlights the effect of school competition on teacher 

“hiring, retention, monitoring, and other personnel practices” (Hanushek and Rivkin 

2002).  Since teacher quality is one of the school-level inputs strongly correlated with 

student performance, researchers hypothesized that principals in Texas Districts facing 
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the most competition would consistently seek to hire better teachers and improve the 

quality of existing teachers through increased emphasis on professional development.  

According to this logic, schools facing the most competition should have the lowest 

variance in within-school teacher quality.  Using a fixed effects model, the authors found 

that a one standard deviation increase in the degree of competition reduced the within-

school variance in teacher quality by approximately 0.09 standard deviations, an effect 

larger than other reform initiatives including class size reduction.  Thus according to this 

analysis, competition appears to raise teacher quality, a known proxy for overall school 

quality. 

 
Need for Further Research on Changing School-Level Policies and Behaviors in 
Response to Charter School Competition 
 

A new study of the competitive effects of school choice on traditional public schools 

in the District of Columbia is warranted for four reasons.  First, previous studies using 

distance measures between traditional public schools and charter schools to approximate 

competition fail to account for the fact that many charter schools begin with just a few 

grade levels and expand over time.9  Thus it cannot be assumed that all charter schools 

within a geographic radius provide equal competition to a traditional public school if they 

are not perfect substitutes.  Second, only Holmes, et al. (2006) was found to measure 

distance between traditional public schools and charter schools over several years.  It is 

important to not only account for new charter schools established within a neighborhood 

“education market” over time, but to also account for charter schools that move locations 

                                                 
9 Of the 37 D.C. charter schools serving at least one elementary school grade (Pre-kindergarten (PK)-6) that 
opened between 1997 and 2004, 16 added grade levels over the years.  
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due to growth and access to better facilities.10  Third, though the Manhattan Institute 

study conducted by Teske, et al., (2000) is similar to the research questions of interest to 

this study, the response rate to the principal survey in D.C. was extremely low, largely 

due to District officials instructing principals not to participate.  Thus the researchers 

were unable to include survey responses from D.C. principals in many of their analyses.  

Fourth, charter school enrollments in the District have increased drastically since the 

Manhattan Institute study was conducted in 2000, increasing the incentive for traditional 

public schools to respond to competition in recent years.   

This study seeks to fill these gaps in the literature.  It does not intend to suggest what 

changes should be made or to pass judgment on the effectiveness of current DCPS reform 

initiatives on improving student achievement, however, as no student achievement data 

will be utilized.   

 

RESEARCH METHODS 

 
This paper seeks to add to the existing literature on the effect of charter school 

competition on public schools by focusing on the following research questions: 

1) What is the relationship between school-level changes in public elementary 
school enrollment and exposure to charter schools over time? 

 
2) What is the relationship between teacher-reported elementary school changes in 

policy and practice and reported competition from charter schools? 
 

                                                 
10 Seven of the 37 D.C. charter schools serving at least one elementary school grade (PK-6) moved once 
between 1997 and 2005, and one moved twice. 
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The first question attempts to quantify the extent to which declining traditional public 

school student enrollment can be attributed to the growth of elementary charter schools 

within a small geographic radius of each observed public school, while the second 

question provides more qualitative information to help understand how public schools 

may be responding to the threat of competition from charter schools.  

 
Data Sources 
 
 Several primary data sources were used to answer these questions, each of which is 

described below: 

School-Level Data:  Data on each elementary school in D.C.11 was obtained from 

the following sources:  

 The National Center for Education Statistics Common Core of Data (NCES 

CCD) was used to generate most of the following statistics: annual school 

enrollment between 1986 and 2004; grade levels served at each school, 

physical school location, percent of students eligible for Free and Reduced-

Price Meals (a measure of school poverty); and percent of students who are 

black, white, Asian, or Hispanic. 

 The 21st Century School Fund (21CSF) provided data on public elementary 

school closures, facility quality,12 public elementary school capacity,13 and 

ward designation. 

                                                 
11 The majority of DCPS elementary schools serve grades PK-5 or PK-6.  Eight elementary schools that do 
not extend through at least 5th grade or extend through 8th grade were not included in the sample: Marshall, 
Merritt, Moten, Peabody, Takoma, Watkins, Wilkinson, and Winston. 
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 The DCPS website was used to generate AYP reading scores for each school 

in 2003, the first year following NCLB implementation.14 The website also 

provided 2005 school-level enrollment and student demographic data 

unavailable in the NCES Common Core of Data.  

 
Measures of Charter School Competition:  Map Quest© was used to calculate the 

distance between each traditional public school and each charter school within a half-

mile, one-mile, and two-mile radius respectively.15  In 2005, a majority of D.C. 

elementary students attended school in-boundary, thus the half-mile and one-mile 

distances are hypothesized to reasonably estimate a neighborhood’s education market 

(Master Facilities Plan 2006).16  This is also supported by data from the 21st Century 

School Fund that documents the average median distance traveled to school by D.C. 

elementary students to be less than a mile.17  Charter schools located within a two-mile 

radius of traditional public schools are measured to account for parents willing to 

sacrifice convenience for the sake of perceived greater quality. 

                                                                                                                                                 
12 Staff at the 21CSF suggested that equity/educational adequacy ratings be used, rather than the overall 
facility ratings, since aesthetics and adequacy of facilities are the qualities most visible to parents making 
education decisions.   
13 The public elementary school capacity statistics used in this analysis are those most recently generated by 
21CSF to replace previously published school capacity statistics deemed to be inaccurate.   
14 2003 AYP scores are used as a proxy for overall school academic quality during the period of interest 
since they are less likely to be subject to manipulation than subsequent years. 
15 Only charter schools serving at least one grade level between PK-6, the grades served by a majority of 
DCPS traditional public elementary schools, were accounted for as competition. 
16 56.1% of D.C. elementary students attended school in-boundary in 2005. 
17 The average median distance traveled to school taken from a sample of sixteen DCPS elementary schools 
was 0.82 miles according to the 21CSF. 
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Not all charter schools, however, are hypothesized to provide equal competition for 

enrollment with traditional public schools due to variance in size.18  Most charter schools 

begin with only a few grade levels and expand over time.  For example, Elsie Whitlow 

Stokes Community Freedom Public Charter School started in 1998 with kindergarten and 

first grade, adding a grade each year until 2003 when they reached maximum capacity as 

a K-6 school.  In D.C., only thirteen of the forty-eight charter schools that opened 

between 1997 and 2005 served all standard elementary school grade levels in all years of 

operation.  To account for grade level variations in this analysis, each charter school 

located within a specific geographic radius of an observed traditional public school is 

weighted by the number of grade levels it served in a given year.19  Using this method, on 

average, each observed traditional public school was exposed to 1.34 charter school grade 

levels within a half-mile, 5.70 charter school grade levels within one mile, and 17.16 

charter school grade levels with two miles each year.  This exposure roughly equates to a 

charter preschool program within a half-mile, a charter pre-kindergarten (PK)-4 or K-5 

school within one mile, and more than two full-sized charter elementary schools (PK-6) 

within two miles.   

Teacher Survey:20 A survey was administered to teachers to measure awareness of 

school enrollment changes and charter school competition and to determine what changes 

in school and classroom-level policies and behavior, if any, have occurred over the past 

                                                 
18 Variance in academic quality of charter schools also generates different levels of competition, however 
charter school quality is not accounted for in this study due to insufficient longitudinal data. 
19 Only charter schools serving at least one elementary school grade level between PK-6 were accounted for 
in this analysis. 
20 The teacher survey was designed and administered by the School Choice Demonstration Project.  The 
use of human subjects for this study was approved by Georgetown University (IRB #04-124). 
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few years.21 Questions were asked about the structure and composition of classrooms, the 

amount of preparation time for classroom activities, teacher contact with parents or 

guardians, classroom observations of teachers, sources of support for teachers, teacher 

control over classroom resources and practices, teacher roles in setting school policy and 

practice, school working conditions, school reform efforts, teacher reactions to school 

reform proposals, and future teaching plans.22  Thirty-two D.C. elementary schools were 

selected equally from four cells (i.e., 8 schools per cell) at random to participate in the 

survey:  Northwest Schools In Need of Improvement under NCLB (designated SINI), 

Northwest non-SINI, non-Northwest SINI, and non-Northwest non-SINI.23   

 
Data Limitations 

Even after consulting all of the data sources described above, the physical location 

and grades served of specific charter schools from year to year remained imprecise.  To 

fill in the gaps, each charter school was contacted to confirm data provided by NCES or 

generate new data when necessary.  In some cases, schools were uncertain about their 

                                                 
21 The teacher survey was designed according to similar surveys administered by Frederick Hess (2001, 
2002) in previous analyses of competitive effects.   
22 A crucial concern was the threat of unacceptably low survey response rates since the survey asked 
teachers to participate in an exercise that is prompted by reforms they may generally find misguided or 
threatening.  To encourage survey response and attain more honest responses under such conditions, 
teacher names were not required and the surveys were coded discretely with a unique school identification 
number.  In addition, a $25 American Express gift card was offered to teachers upon completion of the 
survey.  To protect participant confidentiality even further, respondents were provided with a separate 
envelope to provide contact information for receipt of the gift card apart from returning the survey.   
23 The purpose of the stratification was twofold.  First, the NW quadrant is more affluent and more white 
than the other city quadrants, and such students presumably have the option of attending a private school 
using their own resources.  NW schools are also reputed to be safer and of higher quality than most other 
D.C. Public Schools.   Second, the SINI designation is a national standard for judging a school’s 
performance in math, reading, and attendance (to ensure that the majority of the qualifying student body 
took the test) under NCLB.  SINI classifications for the purpose of creating a stratified sample were 
determined by whether or not a school made AYP in reading, math, and attendance in 2005, the most recent 
year for which data were available.   
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previous locations and grades served due to lack of institutional memory.  Various D.C. 

organizations were contacted to fill in the data gaps.24  In the end, uncertainty only 

persisted for two charter schools, and values were logically imputed based on other 

available information.   

In addition, teacher survey data was only collected from twenty-three of the original 

thirty-two schools in the sample due to problems with District cooperation.25  As a result, 

schools located in the southern-most tip of Anacostia, an area representing some of the 

poorest and most segregated African-American neighborhoods in the District, are 

underrepresented in the sample.  Fortunately, schools that did participate in the survey 

represent all geographic quadrants of the city, all political wards, and both SINI and non-

SINI status under NCLB, suggesting that there is enough variation in schools across the 

sample to support some general data analysis.   

Finally, since the survey was only administered at one point in time, actual changes 

in teacher reporting of school-level policies and behaviors could not be analyzed over 

time relative to changes in school enrollment as would be ideal.  Rather, teachers were 

asked to report on current school policy and behavior and to then reflect as to whether 

these factors had increased, decreased, or stayed the same over the past several years.   

 
                                                 
24 The D.C. Public Charter School Board, the D.C. Board of Education Charter School Office, and Friends 
of Choice in Urban Schools (FOCUS) provided research assistance. 
25 Prior to delivering the surveys to all of the schools in the sample, the researchers received notice from the 
District that their paperwork submitted for research project approval was incomplete and they were to 
discontinue distribution of the survey until the research project was formally approved.  This notice came 
five months after Georgetown University researchers originally submitted their paperwork for research 
project approval and attempted to follow up numerous times with phone calls and emails.  Although the 
research team resubmitted the requested follow-up paperwork and was promised a response from the 
District in 2-4 weeks, six months after re-filing and eleven months after initially filing the paperwork, at the 
time of this publication the District has failed to respond.   
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Data Analysis  
 

The analysis used to answer the first research question involved the use of Ordinary 

Least Squares (OLS) regression of the following form: 

Enrollment Ratio = β0 + β1 (Charter School Competition) + β2 (∆ Enrollment Ratio 

1986-1996) + β3 (Nearby Public Schools) + β4 (School Closures) +  β5 (Facility 

Quality) +  β6 (2003 AYP Reading Score) +  β7 (% Poor) + β8 (% Hispanic) + β9  

(%Black) +  β10 (Year1998) + ….. + β17 (Year 2005) + β18 (Ward 1) + ….. +  β24 

(Ward 8) + ε 

In short form: 

Enrollment Ratio = β0 + β1 (Proximity to Other Public Schools) + β2 (Previous 

Enrollment Trends) + β3 (Demographic/Neighborhood Characteristics) + β4 (School 

Quality) + β5 (Time) +  ε, 

where the dependent variable, Enrollment Ratio, refers to the ratio of actual student 

enrollment to student capacity at each observed public elementary school each year; 

proximity to other public schools includes both charter schools and traditional public 

schools; previous enrollment trends is the net change in the student enrollment ratio from 

1986 to 1996 at each observed school; demographic/neighborhood characteristics 

include race, ethnicity, poverty, and ward designations, school quality includes academic 

and facility quality, and time is a series of yearly time dummy variables to account for 

other time variations otherwise not captured in the model.  The variables used in this 

analysis are described in Table 2 on the following page.   
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Table 2: Descriptions of Public School Enrollment Indicators 

Variable Name Variable Description 
 
Enrollment Trends 
Change in 
Enrollment Ratio, 
1986-1996 

The net change in student enrollment from 1986 to 1996 divided by 
student capacity at each school 

  
School Demographic & Neighborhood Characteristics 
% Black Percent of black students enrolled in each public school each year 
% Hispanic Percent of Hispanic students enrolled in each public school each year 
% Poor Percent of students qualifying for Free and Reduced Lunch (FREL) 

enrolled in each public school each year 
Ward 1 – Ward 8  Dummy variables designating Wards 1 – 8  
 
Proximity to Other Schools 
Nearby public 
schools 

Number of traditional public schools located within a mile radius of each 
observed public elementary school 

School Closure Dummy variable indicating whether a public elementary school closed 
within a half mile radius of each observed public elementary school in a 
given year 

Charters Within ½ 
mile 

Number of charter school elementary grade levels located within a half-
mile radius of each observed public elementary school 

Charters Within 1 
mile 

Number of charter school elementary grade levels located within a one-
mile radius of each observed public elementary school 

Charters Within 2 
miles 

Number of charter school elementary grade levels located within a two-
mile radius of each observed public elementary school 

Charters Serving All 
Elementary Grade 
Levels Within ½ 
mile 

Dummy variable indicating whether there is a charter school serving all 
elementary school grade levels (at least K-6) located within a half-mile 
radius of each observed public elementary school 

 
Measures of School Quality 
Facility Quality School quality rating assigned by the 21st Century School Fund on a scale 

of 1 to 10 in 1998, with 10 being the best.  Indicators of school quality 
accounted for in rating include classroom environment, computer 
technology accessibility, library, cafeteria/auditorium, building safety, 
special instruction/community resource service areas, art/music/program 
enrichment space, facility image/appearance, gymnasium, play 
areas/fields/site improvements, and administrative office/pupil personnel 
space. 

Reading AYP Dummy variable indicating a passing AYP reading score in 2003, the first 
year of NCLB ratings.  Used as a proxy for academic quality. 

 
Year Variations 
Year 97 – Year 05 Dummy variables representing years 1997-2005 
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The variables were selected based on theory (see literature review) and an examination of 

their correlations with the dependent variable, Enrollment Ratio (see Table 12 in the 

Appendix).  Observations consisted of data for all elementary schools in D.C. for each of 

9 years from 1997 through 2005 (i.e., each school has 9 separate annual observations).   

First, charter school competition was modeled four different ways to identify the 

average size of a D.C. neighborhood’s education market.  As was previously discussed in 

the literature review, the closer a charter school is to a traditional public school, the more 

likely it is to compete with that school for student enrollment.  Yet the number of 

available school options and proximity to modes of public transportation vary greatly 

across District neighborhoods, influencing the degree of competition generated by charter 

schools.  Table 3 presents the results of four models of charter school competition:  

 
Table 3: Multivariate Regression Estimates of the Effect of Different Measures of 
Charter School Competition on the Ratio of School Enrollment to School Capacity 
at DCPS Elementary Schools, 1997-200526 
 
Model Variable Name Estimated 

Coefficient 
p value R2 of Model 

1 Charters Within ½ mile -0.0036 0.293 0.39 
2 Charters Within 1 mile -0.0037 0.016 0.40 
3 Charters Within 2 miles -0.0012 0.227 0.40 
4 Charters Serving All 

Elementary Grade Levels 
Within ½ mile 

-0.0392 0.318 0.40 

 

Charter school competition was only significant in Model 2 when charter school 

proximity was measured within a one-mile radius of the public school.  This finding was 

expected considering that the majority of D.C. elementary students attend schools in-
                                                 
26 The regression analysis utilized the cluster command to account for the fact that teachers were sampled 
within schools. 
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boundary27 and travel less than one-mile to school (Master Facilities Plan 2006, 21st 

Century School Fund).  Model 2 also has good explanatory power (R2 =0.40), thus this 

model will be used throughout the rest of this paper to explain the significance, direction, 

and effect of the explanatory variables on a school’s enrollment ratio.28 

The ability to conduct a quantitative analysis of the teacher survey data to answer the 

second research question was limited by the aforementioned problems with the survey 

sample.  Multivariate regression analysis is not an appropriate technique devoid of a 

sufficiently random sample.  Thus teacher-reported changes in school-level policies and 

behaviors will be discussed only in terms of frequency distributions and the direction and 

statistical significance of bivariate estimates of their relationship with reported charter 

school competition.  The variables specific to areas of school policy and practice were 

selected according to theory (see literature review) of how schools might respond to 

competition from charter schools.  They are described in Table 4 on the following page. 

                                                 
27 “In-boundary” refers to students who attend their assigned neighborhood school. 
28 In theory, it is surprising that Model 1 measuring charter school competition within a half-mile radius 
was insignificant given the significance of Model 2.  Yet many of the charter schools located within a half-
mile of observed public schools served only a few elementary school grades (mean = 1.34) and were thus 
non-perfect substitutes for traditional public schools.  Charter school competition within a two-mile radius 
was also insignificant in Model 3.  One possible explanation is that parents whose elementary-aged 
children attend a charter school farther than one-mile away most likely drive their children to school, such 
that these parents might consider an even broader geographic range than two-miles.  Such parents who are 
willing to send their child to a school more than one-mile away likely value school characteristics other 
than convenience, such as academic quality.  Most surprising was the insignificance of proximity to a 
“complete” elementary charter school (one serving the same grades as a traditional public school) since it 
was hypothesized that these schools are the closest substitutes to traditional public schools and would thus 
provide the greatest competition.  However, there are several possible reasons why this variable was 
insignificant in Model 4.  First, many charter schools begin with a few lower grades and add a grade each 
year until they are complete.  These charter schools were not counted as “complete” charter schools until 
they spanned all elementary school grades.  It is possible that parents might consider such schools to be a 
viable alternative if they know that the school was expanding each year, and thus expanding charter schools 
provide more competition than the model captures.  Second, many charter schools relocate as they expand.  
The models do not account for the fact that some parents may remain loyal to a charter school even after it 
moves farther from one’s home.   
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Table 4: Descriptions of School Policies and Behaviors 

Variable Variable Description 

Change in Level of Teacher Autonomy & Input  
Textbooks & Instructional Materials  
Curriculum  
Teaching Techniques & Pedagogy 
School Budget 
Content of In-Service Programs 
Tracking Students by Ability 
Discipline Policy 
Class Schedules 
Hiring New Teachers 

 All variables measured on a scale of 1-3, with 1 
representing decreased control, 2 representing no 
change, and 3 representing increased control 

 
Changes in Number of Observations of Teachers  
Administrator Observations 
Teacher Observations 
Parent Observations 

All variables measured on a scale of 1-3, with 1 
representing less frequently, 2 representing no change, 
and 3 representing more frequently 

 
Changes in Teacher Effort  
Time Spent In School Preparing for 
Teaching Duties 
Time Spent Outside of School Hours 
Preparing for Teaching Duties 

Both variables measured on a scale of 1-5, with 1 
representing much less time, 3 representing no change, 
and 5 representing much more time 

 
Changes in Parent Communication/ Outreach 
School Policy Towards Parent 
Relations 

Dummy Variable representing a teacher-reported change 
in the school’s policy towards parent relations, with 0 
representing no and 1 representing yes. 

Student Recruitment Teacher opinion on whether or not the school actively 
recruits students from the community on a scale of 1-5, 
with 1 representing strongly disagree and 5 representing 
strongly agree. 

Parent Communication Variables 
(progress reports, individual letters, 
phone calls, email, class newsletter, 
formal and informal meetings, home 
visits, and parent-teacher 
organizations) 

Teacher-reported change in frequency of 
communicating with parents (communication methods 
measured individually) reported on a scale of 1-3, with 1 
representing less often, 2 representing no change, and 3 
representing more often. 

 
Changes in School Environment  
School Safety 
Condition of School Facilities 
Classroom Misbehavior 

All variables measured on a scale of 1-3, with 1 
representing gotten worse, 2 representing stayed the 
same, and 3 representing gotten better 
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RESULTS 

 
Effect of Charter Schools On Traditional Public School Enrollment 
 

The results of the OLS multivariate regression analysis are presented in Table 5:   

 
Table 5:  Multivariate Regression Estimates of the Effect of Charter School 
Competition and School, Student, and Neighborhood Characteristics on the Ratio of 
School Enrollment to School Capacity at DCPS Elementary Schools, 1997-200529 
 
Variable Estimated Coefficient Robust Standard Error 
Change in the Enrollment 
Ratio (1986-1996) 

 0.150***  0.055 

Nearby Public Schools -0.011  0.013 
School Closure Nearby  0.092**  0.043 
Charter School Competition      -0.004**  0.002 
Facility Quality  0.028***  0.010 
Reading AYP  0.006  0.032 
% Black  -0.107  0.093 
% Hispanic   0.084  0.128 
% Poor  -0.060  0.074 
Ward 1  0.151***  0.050 
Ward 2  0.086*  0.049 
Ward 4  0.078**  0.038 
Ward 5   0.147**  0.068 
Ward 6   0.126**  0.061 
Ward 7  0.062  0.062 
Ward 8  0.112*  0.062 
Year 98 -0.044***  0.012 
Year 99  -0.057***  0.015 
Year 00  -0.074***  0.018 
Year 01  -0.114***  0.019 
Year 02  -0.150***  0.021 
Year 03  -0.196***  0.023 
Year 04  -0.250***  0.027 
Year 05  -0.299***  0.030 
Constant   0.897***  8.40 
Observations 852 
R-squared 0.40  
* = p < 0.10, ** = p < 0.05, *** = p < 0.01  
======================================================================= 

                                                 
29 The regression analysis utilized the cluster command to account for the fact that teachers were sampled 
within schools. 
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In general, the model successfully predicts the variation in a school’s enrollment ratio 

over time (R2 = 0.40), and the estimated coefficients are in the expected direction.  For 

example, schools were likely to have a higher ratio of student enrollment to capacity 

between 1997 and 2005 if they made AYP in reading in the first year of NCLB, had 

better quality facilities, had high concentrations of Hispanic students, and were located 

near a public elementary school closure.  Alternatively, schools experiencing previous 

downward enrollment trends30, those exposed to greater competition from nearby charter 

schools and traditional public elementary schools, and those with greater concentrations 

of black and poor students experienced a greater decline in their enrollment ratio per year 

on average. 

As was expected, changes in a school’s enrollment ratio between 1986 and 1996 

significantly explained some of the variation in a school’s enrollment ratio for all 

observations between 1997 and 2005.  On average, a 10 percent decrease in the 

enrollment ratio for an observed school between 1986 and 1996 is associated with a 15 

percent decrease in the enrollment ratio on average for each subsequent year, holding all 

else constant (p=0.008).  This finding indicates that time-varying characteristics greatly 

contributed to declining enrollment trends even before the introduction of charter school 

competition.   

                                                 
30 The coefficient on the variable Change in the Enrollment Ratio (1986-1996) is positive, such that schools 
that experienced increased student enrollment relative to school capacity between 1986 and 1996 were 
likely to also experience an increase in their enrollment ratio between 1997 and 2005.  Conversely, schools 
that experienced a decline in student enrollment relative to school capacity between 1986 and 1996 were 
likely to also experience a decrease in their enrollment ratio between 1997 and 2005. 
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Characteristics of the public schools and surrounding neighborhoods observed 

between 1997 and 2005 also contributed to explaining school enrollment ratios during 

this period.  Facility quality was significantly predictive of a school’s enrollment ratio—

for each one-point increase in facility quality (on a scale of 1-10), a school experienced a 

2.8 percent increase in the enrollment ratio on average in a given year, holding all else 

constant (p=0.004).  Thus it is plausible that facility quality is a more essential factor in 

selecting schools than most of the school choice literature has previously addressed.  

Second, proximity to a non-charter public elementary school that closed in a given year 

was also positively and statistically predictive of school enrollment ratios as expected.  

Being within a half-mile of a public school closure in a given year increased a school’s 

enrollment ratio by 9.2 percent on average (p=0.033).  Finally, ward dummies were 

included to account for additional neighborhood characteristics that might influence 

student enrollment for which data was not readily available.  With the exception of Ward 

7, all other Wards significantly predicted changes in a school’s enrollment ratio relative 

to Ward 3, the most affluent and white ward. 

Charter school competition, the area of greatest interest to this analysis, had positive, 

statistically significant effects on traditional public school enrollment ratios.  For each 

additional charter school grade level introduced within a one-mile radius of an observed 

public school, the enrollment ratio at non-charter public schools decreased by 0.4 percent 

on average in a given year, holding all else constant.  More practically speaking, 

exposure to one more charter school with eight grades (PK-6) in a given year decreased a 

public school’s enrollment ratio by 3.2 percent on average, holding all else constant 
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(p=0.016).  While this change may seem small for a given year, a public elementary 

school exposed to an average of 5.7 charter school grades within a one-mile radius 

annually experienced a decrease in school enrollment of 147 students, or 20.5 percent, 

due to charter school competition from 1997-2005, holding all else constant.31  If schools 

were to cut teachers in response to declining student enrollment, this equates to the loss 

of more than ten teachers per school on average over this nine-year period.32
 

In addition to competition from neighboring charter schools, it is hypothesized that 

District-level factors also contributed to declining school enrollment between 1997 and 

2005, specifically birth rate and overall charter school enrollment.  Table 6 shows that 

with the exception of a slight rise in 2000, the number of live births in D.C. gradually 

declined between 1993 and 2001, impacting student enrollments between 1997 and 2005. 

 
Table 6: D.C. Live Births, 1993-2001 
 
Year Year Students Entered Pre-

kindergarten (4 year lag) 
Live Births 

1993 1997 10,614
1994 1998 9,911
1995 1999 8,993
1996 2000 8,377
1997 2001 7,916
1998 2002 7,678
1999 2003 7,513
2000 2004 7,666
2001 2005 7,621

Source: D.C. Department of Health, State Center for Health Statistics Administration 

 

                                                 
31 The elementary school enrollment ratio decreased by 34% between 1997 and 2005. 
32 Loss of teachers estimate was based on an average school’s pupil to teacher ratio of 14.2 to 1 according 
to the NCES CCD (ratio includes specialist teachers). 
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At the same time that birth rates decreased, overall charter school enrollment increased 

rapidly between 1997 and 2005: 

 

 
Source:  http://www.fightforchildren.org/docs/State_of_DC_Charters_Oct0106_Final.pdf 

 

A correlation test confirms that overall District enrollment in charter schools and live 

births are statistically associated with school enrollment ratios each year (r = -0.506,         

r =0.443).   

To account for the influence of overall charter school enrollment, birth rate, and 

other unmeasured time-varying characteristics, time dummy variables were included in 

the model.  As was expected, all of the time dummies were statistically significant 

predictors of school enrollment ratios:  each subsequent year predicted a greater decrease 

in a public school’s enrollment ratio relative to 1997, the first year of documented charter 

school competition.  To test how much overall District charter school enrollment and 

lagged birth rate contributed to the estimated year dummy coefficients, a Prais-Winsten 

regression was modeled to test for autocorrelation in the year dummies and both District 

charter school enrollment and birth rate.  As Table 7 shows, district charter school 
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enrollment significantly predicts values of time estimated in regression Model 2 

(p=0.003).  Birth rate, however, is insignificant. 

 
Table 7: Prais-Winsten Regression Estimates of the Effect of District Charter 
Enrollment and Birth Rate on Estimated Coefficients on Year Indicator Variables 
in Model 2 
 
Variable Prais-Winsten Coefficient Robust Standard Error 
District Charter School 
Enrollment 

-2.150***    0.408 

District Birth Rate33 -0.00005    0.00003 
Constant    0.570*    0.277 
Observations  8       Rho  .3582 
R-squared 0.91        Durbin-Watson statistic (original)    1.43 
Adjusted R-squared 0.87      Durbin-Watson statistic (transformed) 1.50 

* = p < 0.10, ** = p < 0.05, *** = p < 0.01                       
=============================================================== 
 

The Prais Winsten regression model illustrates that District market share of charter school 

enrollments and birth rate are associated with about 87.4 percent of the variance of the 

estimated year dummy coefficients.  This finding indicates that Model 2 underestimated 

the overall effect of charter school competition on observed public school enrollment 

ratios, as a significant number of students transferred to charter schools outside their 

home neighborhood between 1997 and 2005.  The tremendous impact of District-wide 

charter school enrollment on public school enrollment strengthens the hypothesis that 

D.C. schools should be compelled to respond to charter school competition. 

 
 
 
 

                                                 
33 District birth rate is lagged by four years to approximate the age of enrollment in pre-kindergarten. 
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Teacher-Reported Public School Enrollment Changes and Perceptions of Charter-
School Competition 
 

To complement the quantitative analysis of public school enrollment, a survey of 

D.C. teachers was administered to capture perceptions of school-level enrollment changes 

and competition from charter schools.  Teachers were first asked about changes in their 

respective school enrollment from the previous school year, with the assumption that they 

would have more accurate knowledge and/or memory of the most recent change in 

student enrollment than enrollment changes in years past.  Teacher knowledge of school 

enrollment changes is important to this analysis for two reasons.  First, school enrollment 

can be easily verified with available data to gauge how well teachers actually know what 

changes are taking place at a school-level.  As table 8 shows on the following page, a 

majority of teachers (50% or more) at 15 of 21 public elementary schools surveyed 

correctly reported the direction of changes in student enrollment (loss or gain) since 

2005.  While a majority of teachers correctly reported the direction of student enrollment 

changes from 2005 to 2006, one should not dismiss the substantial number of teachers 

who did not accurately report enrollment changes or reported that they did not know how 

enrollment had changed.  This finding brings into question the reliability of teacher 

survey responses more generally.  However, it should be noted that teacher-reported 

changes in student enrollment between 2005 and 2006 are significantly correlated with 

actual enrollment trends from 1997 to 2005 (p= 0.048).  It is likely that many teachers 

may not be aware of enrollment trends due to high teacher turnover in the District, such 

that they relied on knowledge (or hearsay) of enrollment trends over the past several 

years to inform their answer regarding changes in school enrollment over the past year.   
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Table 8: Actual School Enrollment Changes vs. Frequencies of Teacher-Reported 
School Enrollment Changes,34 2005-2006   
 
Observed 
School 

Actual 
Enrollment 
Change35 

Teachers 
Reporting 
Enrollment 
Decline 

Teachers 
Reporting “No 
Noticeable 
Change” 

Teachers 
Reporting 
Enrollment 
Increase 

Teachers 
Reporting “I 
Don’t Know” 

  1  -16   14.3%   14.3%   71.4%  
  2   +1   60%   40%   
  3 +34   22.2%    22.2%   55.6% 
  4*   +8     75%   25% 
  5*  -26   50%   25%    25% 
  6* +20    23.1%   53.8%   23.1% 
  7 No Change   54.5%   45.5%   
  8*   +3   25%   75%   
  9*  -34   75%     25% 
10*  -31 100%    
11*  -74 100%    
12*    -2   60%     40% 
13  -28   33.3%   66.6%   
14* +16   100%  
15 +11   22.2%     77.8% 
16*  -16   57.1%    28.6%   14.3% 
17* +97   33.3%    66.6%  
18*  -22   86.7%      6.7%     6.7% 
19*  -51 100%    
20*  -21 100%    
21   +1   40%   20%    40% 
22*  -14 100%    
*schools where a majority of teachers accurately reported the direction of change in student enrollment  
 
 

In addition to verifying the accuracy of teacher responses, teacher knowledge of 

school enrollment changes is also important to this analysis because it is hypothesized 

that teachers at schools with declining enrollment are more likely to be aware of charter 

school competition.  As discussed in the introduction, the perception of charter school  

competition is as crucial to inciting a competitive response as physical proximity to 

charter schools.  Over half of the teachers surveyed (52.4%) cited transfers to charter 
                                                 
34 Frequencies of teacher-reported enrollment changes calculated at a school level. 
35 Actual enrollment change based on audited, rather than reported, enrollment.     
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schools as a reason for changing student enrollment, the most frequently selected 

response.  Reporting competition from charter schools, however, was not statistically 

associated with actual changes in student enrollment.  This finding was surprising given 

that loss of student enrollment is hypothesized to contribute to awareness of charter 

school competition.  Interestingly, teacher-reported competition from charter schools was 

significantly correlated with teacher-reported changes in student enrollment (p=0.000).  

This finding suggests that some teacher perceptions of charter school competition are 

driven by information other than actual student enrollment changes, causing teachers to 

overstate enrollment losses.  Perhaps principals and other teachers are misinforming 

teachers about enrollment losses to charter schools to raise their level of concern and 

incite a greater response.  Alternately, D.C. teachers might assume that their school is 

losing more students than is accurate based on their impression of the magnitude of 

charter school competition across the entire District. 

To capture teacher perceptions of District-wide charter school competition, teachers 

were also asked how significant a role they feel charter schools play in D.C. at present 

and will play in the future.  Table 9 shows a frequency distribution of these results: 

 
Table 9:  Frequencies of Teacher-Reported Significance of Charter Schools in D.C. 
 
 Very 

Significant 
Moderately 
Significant 

Slightly 
Significant 

Insignificant Don’t 
Know 

Role of Charters Over 
the Past 2 Years 

43.7%  23.7%      8.2%          8.2%    16.3% 

Role of Charters In the 
Future 

46.3% 23.5%   9.6%      10.3%      10.3% 
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About four out of ten teachers (43.7%) reported that charter schools have played a “very 

significant” role in the District over the past two years, and nearly one-fourth (23.7%) 

claimed a “moderately significant” role.  A similar percentage of teachers thought that 

charter schools would be significant in the future (46.3% and 23.5%, respectively).  As 

expected, blaming charter schools for decreasing student enrollment was significantly 

correlated with agreeing that charter schools are currently significant (p= 0.062) and will 

continue to be significant in D.C. in the future (p= 0.000).  

 
Teacher-Reported Changes in Public School-Level Policies and Behaviors  

 With regard to how schools have reportedly responded to competition from charter 

schools, the teacher survey provided insights related to five areas of school policy and 

practice: teacher autonomy and input (i.e., control over classroom texts, curriculum, 

teaching techniques and involvement in school-wide policy-making), teacher 

observations (i.e., classroom observations by administrators, other teachers, or parents), 

teacher prep time (i.e., the amount of time that teachers spend preparing for their teaching 

duties, a measure of teacher effort), parent communication and outreach (i.e., teacher 

communication with parents and actively recruiting students from the community to 

boost enrollment), and school environment (i.e., changes in school safety, condition of 

facilities, and classroom misbehavior).  The results of a bivariate regression analysis of 

the relationship between teacher-reported charter school competition and teacher-reported 

changes in these school-level policies and behaviors are presented in Table 10 on the 

following page.   
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Table 10: Bivariate Regression Estimates of the Relationship Between Teacher-
Reported Changes In School-Level Policies and Behaviors and Teacher-Perceived 
Charter School Competition36 
 

 Variable Estimated 
Coefficient 

Robust 
Standard Error 

Valid 
N37 

Change in Level of Teacher Autonomy & Input 
Control Over Selecting Instructional Materials -0.136  0.113 109 
Control Over Selecting Curriculum  -0.133  0.132 106 
Control Over Pedagogy -0.148  0.132 108 
Involvement in Shaping School Budget -0.182**  0.087 105 
Involvement in Shaping In-Service Programs -0.110  0.104 107 
Involvement in Tracking Students by Ability -0.095  0.077 105 
Involvement in Crafting School Discipline Policy -0.267***  0.060 107 
Involvement in Determining Class Schedules -0.243**  0.089 108 
Involvement in Process of Hiring New Teachers -0.269***  0.073 103 
 
Changes in Number of Observations of Teachers 
Observation by Administrators  0.039  0.095 107 
Observation by Other Teachers -0.060  0.111 107 
Observation by Parents -0.325**  0.117   94 
 
Changes in Teacher Effort 
Amount of Prep Time Spent In School -0.016  0.039 109 
Amount of Prep Time Spent Outside of School  0.061  0.046 107 
 
Changes in Parent Communication/ Outreach 
School Policy Towards Parental Involvement -0.056  0.087 117 
Active Student Recruitment by School -0.028  0.034 127 
Progress Reports -0.017  0.074 119 
Individual Letters or Notes  -0.026  0.057 121 
Phone Calls  0.008  0.062 122 
Email  0.035  0.042 113 
Class Newsletter  0.040  0.046 116 
Formal and Informal At-School Conversations  -0.046  0.063 123 
Home Visits  0.032  0.045 117 
Parent Teacher Organizations  0.013  0.053 118 
 
Changes in School Environment 
School Safety -0.120** 0.049 125 
Condition of School Facilities -0.030 0.043 125 
Classroom Misbehavior -0.090* 0.048 115 
* = p < 0.10, ** = p < 0.05, *** = p < 0.01 

                                                 
36 The regression analysis utilized the cluster command to account for the fact that teachers were sampled 
within schools. 
37 Sample sizes and statistics exclude teachers who reported “I Don’t Know” or “Not Applicable.”   
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A discussion of the significant relationships between specific school-level policies and 

behaviors and reported charter school competition follows.  

 Teacher Autonomy and Input 

“Teacher autonomy” refers to the level of teacher-reported control over selecting 

texts and other instructional materials, selecting curriculum, and selecting teaching 

techniques in their classrooms.  None of these measures, however, were statistically 

related to reported charter school competition.   

The level of reported “teacher input,” a school-wide measure of teacher authority, 

was defined by teacher involvement in crafting school-wide policies including: shaping 

the school’s budget, determining content of in-service programs, tracking students by 

ability, disciplining students, determining class schedules, and hiring new teachers.  

Reported loss of students to charter schools was statistically correlated with teacher-

reported involvement in decisions regarding the school budget (p=0.049), classroom 

discipline policies (p=0.000), class schedules (p=0.013), and hiring new teachers 

(p=0.001), such that teachers who reported a loss of students to charter schools were 

more likely to report a decline in their involvement in decision-making on these issues.  

This finding suggests that schools experiencing the most competition from charter 

schools reportedly provide less opportunity for teacher involvement in crafting school-

wide policy. 

 Teacher Observations By Administrators and Other Teachers 

Reported observation of teachers by administrators and other teachers were not 

statistically associated with perceptions of charter school competition.  This result is 
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surprising given that teachers are one of the most important factors influencing student 

achievement and teacher observations are a primary method of evaluating teacher quality.  

 Teacher Prep Time 

The amount of time that teachers reportedly spend preparing their lessons and 

grading student work is largely an indicator of teacher effort.  It is hypothesized that 

teachers working at schools experiencing competition from charter schools would 

increase their effort to improve student performance and regain lost students.  However, 

there was no significant correlation between reported changes in the amount of time spent 

preparing for school both during and after school hours and charter school competition.   

 Parental Interaction and Involvement and Parent Observation of Teachers 

 Teachers were asked whether their communication with parents had changed over the 

past several years in the following areas: progress reports, individual letters or notes homes, 

phone calls, email, class newsletter, formal and informal at-school conversations, home 

visits, and interaction through parent-teacher organizations.  None of the changes in methods 

of parental communication were associated with charter school competition.   

 Active recruitment of students from the community was not statistically correlated with 

reported competition from charter schools either.  This finding is surprising considering that 

school advertising is one of the simplest ways to respond to charter school competition. 

 Lastly, teachers were asked about changes in school policies towards parental 

interactions.  20.2 percent of teachers surveyed reported a change in their school’s policy 

regarding parent involvement and communication in the past few years.  When asked how 

school policies towards parental involvement had changed, many teachers wrote in answers 
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suggesting that changes in these policies made parents feel less welcome at schools.  Yet 

there was no statistical relationship between reported changes in school policies towards 

parental interactions and reported charter school competition. 

 Interestingly, there were significant negative associations between reported charter 

school competition and parent volunteerism (p=0.004) and between reported charter school 

competition and parent observations of teachers (p=0.012).  Although these relationships 

suggest that schools that face reported charter school competition also experience less 

parental involvement, it is unclear which event transpired first.  On the one hand, it is 

possible that changes in school policies decreased the level of parental involvement, possibly 

driving parents to seek out other schools.  However, there is no significant relationship 

between reported changes in school policies towards parent interactions and either parent 

volunteerism or the frequency of parent observations of teachers.  On the one hand, more 

active parents are more likely to exercise school choice options.  Thus it is possible that 

parental involvement decreased as schools lost active parents to charter schools.   

 School Environment 

Problems with school environment, including school safety, facility quality, and 

student behavior, are commonly cited reasons for parents choosing to send their children 

to charter schools.  Yet school safety and classroom misbehavior were negatively 

correlated with charter school competition, such that they were reported to have declined 

with increasing competition from charter schools (p=0.022, p=0.077).  This finding 

indicates that either schools have not attempted to improve school climate in response to 

charter school competition, or that their efforts have failed. 
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 CONCLUSION 

 
This analysis has suggested that proximity to charter schools is a primary cause of 

declining student enrollment in traditional public elementary schools in the District of 

Columbia.  In particular, exposure to charter school competition within a one-mile radius 

accounts for 59.8 percent of the actual decline in public elementary school enrollment 

between 1997 and 2005.38  Table 7 indicates that declining public elementary school 

enrollment can be explained even further by accounting for student transfers to charter 

schools outside their home neighborhood.  While one could argue that there are other 

factors contributing to declining enrollment in traditional DCPS schools, the impact of 

charter school growth on pubic school enrollment over the past nine years is indisputable.  

As more charter schools spring up within D.C. neighborhoods, many parents jump at the 

opportunity to send their children somewhere, anywhere other than their assigned public 

school. 

Though DCPS has lost approximately one-quarter of its public school student 

population to charter schools in less than a decade, results from the teacher survey 

indicate that traditional public schools are not responding to competitive market pressure 

as they should.  This finding counters the theory that charter schools will drive 

improvements in District public schools.  Charter school supporters may be disappointed 

                                                 
38 The actual ratio of school enrollment to school capacity declined by 0.343 for traditional D.C. public 
elementary schools between 1997-2005.  Model 2 predicts that exposure to each additional charter school 
grade level within one-mile decreased a school’s enrollment ratio by 0.004 annually.  Thus a traditional 
public elementary school exposed to an average of 5.7 charter school grades each year over the nine-year 
period experienced a 0.205 enrollment ratio decline.  Exposure to charter schools within a one-mile radius 
between 1997 and 2005 therefore explains 59.8% of the actual decline in school enrollment relative to 
capacity.  
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in this conclusion.  Failure to change school policies and behaviors does not imply, 

however, that schools are unconcerned about declining enrollment and unwilling to 

respond to competition.  Recent interviews and focus groups with DCPS teachers and 

principals conducted by Georgetown University’s School Choice Demonstration Project 

suggest that most teachers and principals at under-enrolled schools are very concerned 

about the loss of students (Sullivan and Campbell 2007).  Lack of a school-level 

behavioral response merely indicates that the market pressures of competition are not 

necessarily sufficient to guarantee a response to school-choice competition.  

Assuming that under-enrolled D.C. public schools are concerned about their future, 

there are two likely explanations for why the District of Columbia Public Schools have 

failed to respond to competition from charter schools at a school level: principals and 

teachers “have their hands tied” by an inefficient infrastructure and ineffective District 

leadership, or principals and teachers simply do not know what to do.  Evidence suggests 

that both of these scenarios are currently at work in the District. 

Unlike any other school district in the U.S., DCPS is subject to control by the school 

board and superintendent, the teacher’s union, Congress, the city council, and the mayor 

at times.  Although the school board and superintendent are traditionally responsible for 

the majority of decision-making, there has been little accountability for the District’s 

performance in recent years due to constantly changing leadership.  Recent instability in 

DCPS governance has been driven primarily by the high turnover in superintendents—

DCPS has had four (and several additional interim) superintendents in eight years 

(Sullivan and Campbell 2007).  In addition, the D.C. Board of Education has gone 
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through several transformations, including an all-elected body and a hybrid of elected 

members and Mayor-appointed members.  With each turnover in leadership, a new set of 

expectations and requirements are imposed upon schools.  Thus principals and teachers 

must spend endless hours in training and ultimately implementing these new policies that, 

though designed to improve schools, usually take away crucial instructional time also 

needed to improve student performance.  The constant turnover and subsequent changes 

in education reform initiatives contribute to a grossly inefficient system, where most 

policies and practices are rarely kept in place long enough to determine their 

effectiveness. 

The Washington Teacher’s Union also presents a potential challenge to hiring 

practices and decision-making.  Teachers wishing to apply for a job in DCPS must apply 

to the District human resources office that screens applicants and determines where to 

place teachers.  Principals therefore have little say in hiring teachers.  In addition, 

collective bargaining agreements make it nearly impossible for principals to fire teachers.  

The previously discussed evidence on the link between teacher quality and student 

achievement suggests that hiring and retaining good teachers could help traditional public 

schools respond to competition from charter schools.  Yet D.C. principals have minimal 

control over the quality of the teachers working at their school.   

Finally, the D.C. public schools are subject to the control of Congress, the city 

council, and the mayor at times.  The role of Congress is unique to the D.C. public 

schools.  DCPS must follow the congressional budget cycle beginning in October, rather 

in June or July like most school systems (Janey 2006).  Thus it is extremely challenging 
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for budget decisions to be made at both a District and school-level regarding teacher 

hiring and professional development, textbooks and supplemental resources, facility 

improvements, and student support services, prior to knowing actual budget figures.  

Congress is also know for using D.C. as a “testing ground” for many policy experiments, 

as was the case with the D.C. Opportunity Scholarship Program, the nation’s first 

federally-funded voucher program established in 2004.  Unlike Congress, the city council 

and mayor are usually involved with the school system less formally, though their 

political platforms often highlight their commitment to improving the public schools.  

However, newly elected Mayor Adrian Fenty recently announced a plan to takeover the 

school system this spring, a move that would greatly increase his authority over District 

governance and operations. 

The high turnover in District governance and overabundance of school leaders and 

decision-makers greatly contributes to the inability of individual schools to respond to 

growing pressure from charter schools.  Indeed, declining school enrollment was 

statistically correlated with teachers reporting that, “my success or failure in teaching is 

due to factors beyond my control” (r = -.3097).  Yet despite such problems, many schools 

in the District still manage to do well, even after controlling for student background.  

Thus it is likely that some principals and teachers who are not responding to competition 

from charter schools simply do not know how to respond.   

        Despite the previously noted barriers to teacher hiring and firing, principals have a great 

deal of control over their school’s success.  Principal leadership often determines the level of 

parental involvement, the support and professional development given to teachers, and the 
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overall school climate.  Teachers who feel valued by their principal are likely to perform 

better in the classroom and less likely to leave.39  Parents who feel welcome at their child’s 

school are also more likely to be involved (Orfield 2003).  The teacher survey data also 

suggests that principal leadership significantly influences student enrollment.  Teachers at 

schools with stable or increasing student enrollment were more likely to report that their 

school’s principal did the following: encouraged teachers to try new classroom approaches, 

consulted teachers before making decisions that affected them, effectively implemented new 

programs, supported teacher efforts to improve curriculum, hired the highest caliber of new 

teachers, and made data on student achievement available to teachers within their authority.40 

The future of the D.C. public schools is at risk.  At present, there are no indicators 

that the growth of charter schools in the District will slow down anytime soon.  If the 

traditional public schools are to survive, at minimum, they must determine a course of 

action to respond to charter school competition.  However, more analyses of behavioral 

response to school choice competition are needed to determine what district-wide and 

piecemeal responses are being implemented by other districts, and in particular, which of 

these strategies lead to improved academic outcomes that withstand the test of time. 

 

 
 
 
 

                                                 
39 Charlotte Advocates for Education conducted a study of the relationship between the quality of 
Charlotte-Mecklenberg principals and teacher retention in 2003, concluding that there was a strong 
correlation between the two. 
40 See Table 15 in the Appendix for results from a bivariate analysis of each characteristic of principal 
leadership and changing school enrollment ratios. 
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APPENDIX 
 

 
Table 11: D.C. Elementary School Sample Statistics  
 
Variable Valid N Mean Std. Dev. Min Max 
 
Enrollment Trends 
Percent Capacity 864    0.913   0.203  0.215   1.527 
Change in Percent Capacity, 
1986-1996  

864    0.033   0.250 -0.821   0.632 

 
School Demographic & Neighborhood Characteristics 
% Black   862    0.815   0.282  0.010   1 
% Hispanic  862    0.105   0.180  0   0.740 
% Poor   864    0.705   0.248  0.014    0.995 
Ward 1   864    0.115   0.319  0   1 
Ward 2   864    0.073   0.260  0   1 
Ward 3   864    0.083   0.277  0   1 
Ward 4   864    0.115   0.319  0   1 
Ward 5   864    0.115   0.319  0   1 
Ward 6   864   0.125   0.331  0   1 
Ward 7   864   0.188   0.391  0   1 
Ward 8   864    0.188    0.391  0   1 
 
Proximity to Other Schools 
Nearby public schools  864    1.281   1.197  0   5 
School Closure   864    0.019   0.135  0   1 
Charters Within ½ mile  864       1.340     3.127  0 16 
Charters Within 1 mile  864   5.703     7.933  0 56 
Charters Within 2 miles  864  17.156 18.064  0 89 
Charters Serving All 
Elementary Grade Levels 
Within ½ mile 

 864   0.124   0.330  0   1 

 
Measures of School Quality 
Facility Quality  855     6.825     1.555   2.25   9.3 
Reading AYP  863  0.645    0.479           0   1 
 
Year Variations 
Year 97- Year 05  864    0.111    0.314        0   1 
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Table 12: DCPS Enrollment Ratio Correlations with OLS Explanatory Variables 
 
Variable Correlation w/ Enrollment Ratio P Value 
 
Previous Enrollment Trends 
Change in Enrollment Ratio, 1986-1996  0.1643*** 0.0000 
 
School Demographic & Neighborhood Characteristics 
% Black -0.1769***   0.0000 
% Hispanic  0.0975*** 0.0041 
% Poor -0.1816*** 0.0000 
Ward 1  0.0426    0.2108    
Ward 2  0.0742**    0.0292    
Ward 3  0.1111***    0.0011    
Ward 4  0.0413   0.2253    
Ward 5 -0.0437    0.1999    
Ward 6  0.0274   0.4204    
Ward 7 -0.1332*** 0.0001 
Ward 8 -0.0510    0.1345 
 
Proximity to Other Schools 
Nearby public schools -0.1282*** 0.0002 
Charters Within ½ mile -0.1698*** 0.0000 
Charters Within 1 mile -0.2298*** 0.0000 
Charters Within 2 miles -0.2708*** 0.0000 
Charters Serving All Elementary Grade 
Levels Within ½ mile 

-0.1608*** 0.0000 

School Closure  0.1601*** 0.0000 
 
Measures of School Quality 
Facility Quality  0.1641***   0.0000 
Reading AYP  0.0223 0.5150 
 
Year Variations 
Y97  0.2809*** 0.0000 
Y98  0.1716*** 0.0000 
Y99  0.1357*** 0.0001 
Y00  0.0904*** 0.0078 
Y01  0.0277 0.4167 
Y02 -0.0374 0.2727 
Y03 -0.1179*** 0.0005 
Y04 -0.2259*** 0.0000 
Y05 -0.1250*** 0.0002 
* = p < 0.10, ** = p < 0.05, *** = p < 0.01  
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Table 13: D.C. Elementary School Teacher Survey Sample Statistics 
 

Variable Valid N41 Mean Std. Dev. Min Max 
 
Teacher-Reported Changes in Autonomy/ Input 
Control Over Selecting Textbooks/ 
Instructional Materials 

120 1.925    0.505          1 3 

Control Over Selecting Curriculum  117 1.761    0.503          1 3   
Control Over Pedagogy 119 2.017   0.552          1 3   
Involvement in Shaping School 
Budget 

115 1.922   0.516          1 3 

Involvement in Determining Content 
of In-Service Programs 

118 2.025 0.546 1 3 

Involvement in Making Decisions 
Regarding Tracking Students by 
Ability 

114 2.053  0.495          1 3   

Involvement in Crafting School 
Discipline Policy 

118 2.068   0.484          1 3   

Involvement in Determining Class 
Schedules 

119 1.966  0.450          1 3   

Involvement in Process of Hiring 
New Teachers 

113 1.965 0.462        1 3   

 
Teacher-Reported Changes in Frequencies of Observations 
Observation by Administrators 118 2.076    0.557          1  3   
Observation by Other Teachers 107 2.075 0.145         1 3   
Observation by Parents 104 1.962 0.481          1 3   
 
Teacher-Reported Changes in Teacher Effort 
Amount of Prep Time Spent In 
School 

120 3.475    1.130         1 5   

Amount of Prep Time Spent Outside 
of School 

118 3.763 1.167          1 5 

 
Teacher-Reported Changes in Community Outreach / Involvement 
Parent Volunteerism 112   2.723     1.050           1 5   
Active Student Recruitment 140    3.05      1.248         1 5 
Teacher Communication with Parents 
via Class Newsletter 

  64 2  0.713         1 3   

 
 

                                                 
41 Excludes responses of “I Don’t Know” or “Not Applicable.”  Most teachers citing these responses were 
those who had moved to their present school in the past two years.  Intra-correlation coefficients were 
calculated to confirm that there were no other glaring differences between teachers giving valid responses 
and those answering “I Don’t Know” or “Not Applicable” of concern to this analysis.     
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Table 14:  Frequencies of Teacher-Reported Changes in Teacher Classroom 
Autonomy and Involvement in School Policy-Making 
 

 Decreased About the Same Increased No Opinion 
Control Over Selecting 
Textbooks/ Instructional 
Materials 

15.04% 64.66%  8.27% 12.03% 

Control Over Selecting 
Curriculum  

24.06% 58.65%  3.01% 14.29% 

Control Over Pedagogy 12.78% 60.15%     14.29% 12.78% 
Involvement in Shaping 
School Budget 

15.15% 61.36%  8.33% 15.15% 

Involvement in Determining 
Content of In-Service 
Programs 

12.03% 60.90% 13.53% 13.53% 

Involvement in Making 
Decisions Regarding 
Tracking Students by Ability 

  8.33% 62.88% 12.88% 15.91% 

Involvement in Crafting 
School Discipline Policy 

  7.46% 65.67% 12.69% 14.18% 

Involvement in Determining 
Class Schedules 

10.45% 69.40%  6.72% 13.43% 

Involvement in Process of 
Hiring New Teachers 

10.61% 65.91%  7.58% 15.91% 
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Table 15: Bivariate Regression Estimates of the Relationship Between School 
Enrollment Changes and Teacher-Reported Changes in Principal Behaviors 
 

Teacher-Reported Changes in Principal 
Leadership 

Estimated 
Coefficient 

Robust 
Standard 
Error 

Valid N 

Encourage teachers to try new classroom 
approaches 

0.051** 0.020 133 

Protect teachers from outside pressures that 
may interfere with teaching 

0.044** 0.017 140 

Consult teachers before making decisions 
that affect them 

0.038** 0.016 138 

Effectively implement new programs 0.060** 0.023 138 
Support teacher efforts to improve the 
curriculum 

0.070*** 0.024 139 

Set clear expectations for staff 0.024 0.017 140 
Ensure that all teachers serve students well and
remove those who do not 

0.025 0.018 138 

Hire the highest caliber of new teachers 0.032* 0.016 140 
Within their authority, they make data on 
student achievement readily available 

0.039*   0.020 136 

* = p < 0.10, ** = p < 0.05, *** = p < 0.01 
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