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ABSTRACT
In most economic sectors of the American economy competition, in a relatively free marketplace, has led
to the development of high quality products and services that are purchased by consumers. K-12 education
represents an economic sector in which something quite different has been occurring. This report examines
evidence, mostly from the National Assessment of Educational Progress (NAEP), that some weak forms of
competition were playing constructive roles that led to modest but significant performance improvements
among the students attending K-12 schools here in the United States. We first consider the fact that
academic performance began to rise significantly in the 1990’s about the same time as the establishment of
school choice in the form of vouchers and/or charter schools. The observed performance growth continued
through 2013 testing but now appears to have abruptly ended as is evident in 2015 NAEP testing. We
believe that the adoption of Common Core standards in many states is responsible for that. That issue is
beyond the scope of this report and will be analyzed separately elsewhere. A closer look at those states
with choice versus those without it shows a small but significant benefit to students in the choice states. We
also observe that choice seems to help the general student population more than those who are
economically disadvantaged- despite the intentions of reformers to do otherwise. We looked at public
schools within the same economic stratum or tranche and made interstate comparisons that revealed a
surprising degree of convergence. How can states be so similar in performance? Is this the result of some
form of competition? We next considered how the performance of charter schools compares with that of
regular public schools and learned that their proficiency levels are about the same. What could account for
that parity? Our final topic examines the relationship of public and private schools both in terms of the
general student population and for those students who are economically disadvantaged or who have parents
with only a basic high school education. For these latter demographics in the subject of mathematics, we
find public schools tied with private schools though for reading private schools are still superior. To the
extent that some of these recent improvements can be tied to competitive behaviors do they point the way
towards more robust competition? Based on these results, we then discuss the perspective of information
economics as it pertains to school choice. In doing that we review what might be done to intensify the
competition and further raise the performance levels of the schools in our K-12 systems.
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1.0 Introduction
Whether considered from the perspective of education, psychology, economics or just plain common sense,
there is something seriously wrong with K-12 education in the United States. Those of us who have studied
the Nation’s Report Card know that most students in our K-12 schools, public and private, are below grade
level. That is to say that the percentages of students deemed proficient or better by the Nation’s Report
Card, more formally the National Assessment of Educational Progress (NAEP), are less than half.
This report takes a fairly detailed look at NAEP reported performance levels and does so for 8th grade
testing in the two subjects of mathematics and reading. Ideally, we would do this study for the highest
grade tested by NAEP, the 12th grade, but its published performance data is more complete at the 8th grade,
which still can give some measure of what various groups of schools achieve in these two subject areas
over the first 8 or 9 years of their K-12 instruction.
We are seeking evidence in these performance numbers that there is competition in the K-12 education
sector of the US economy. One sign of competition is that of improved performance of certain groupings of
schools- either over time or relative to one another.
The primary vehicles of choice is American K-12 education have been voucher systems and charter
schools. Both of these innovations have been in use since about 1990 or for about 25 years. Vouchers, first
proposed by Nobel Laureate Economist Milton Friedman in 19561, were intended to please parents by
giving them more choices and were intended to foster increased competition that would motivate various
kinds of improvement in the schools. The introduction of charter schools were also intended to have similar
benefits.
In accordance with those considerations, our primary hypothesis holds that when parents have more choice
in the selection of schools that will foster:
•
•

The selection of a better school or other educational service for their children.
Competition among the different school operators that will likely lead to better school performance.

Thus the focus of this report is on this competition. Can we detect any signs of competitive behavior?
A secondary hypothesis, to be explored in subsequent studies, holds that well-informed parents are also
essential in maintaining a strong marketplace of K-12 education. It is based on a fundamental principle of
economics:
•

Consumers need reliable information about the goods and services they seek to purchase. This is a
necessary but not sufficient condition for a healthy marketplace.

Without that information these consumers will likely make unwise purchases. Perhaps more importantly,
the private and public suppliers of education will “have an incentive to cut costs by reducing quality.”2 The
providers of education will be able to get by selling their lemons to the unsuspecting.3

1.1 We Use Published Performance Statistics From The Nation’s Report Card or NAEP
Most of the student proficiency numbers used in this report are based on the reading and mathematics
proficiency percentages published by the NAEP for both private and public school students. That is, what
percentage of each tested group exceeded a certain passing score associated with minimal grade level
performance? We restrict our study to the subjects of mathematics and reading. In several cases however
we use the “overall proficiency” as our figure of merit. It is defined as the percentage of tested students
3

proficient in both subjects, which we approximate as the minimum of the two proficiency numbers. Of the
demographic groups tested by the NAEP, we mostly limited our study to the entire tested group and the
sub-group of economically disadvantaged students- which the NAEP defines as those eligible for Free and
Reduced Price Lunches (FRL). In some cases we examined a different relatively disadvantaged sub-group
of students according to their parents’ educational status. Our analysis ends with testing year 2013 before
the effects of Common Core standards could cloud and complicate the analysis- as was more recently
evident from NAEP’s 2015 assessments. Common Core issues are beyond the scope of this article. We
hope to study them subsequent research.
A more detailed presentation of our results is available separately in the Technical Appendix for this
article4 and in spreadsheets also accessible from the Asora website.5

1.2 The Economics of Private and Public K-12 Education
To understand the causes of K-12 schools’ very low performance levels, we look beyond the pedagogical,
technical and methodological perspectives to consider the economics of K-12 education. Is something
broken in the K-12 marketplace that has led to this pervasive dysfunction of private and public schools?
When school vouchers were first proposed the implicit assumption was that parents would make good
choices if they had the means to choose alternatives to government run public schools.6 That was part of
the argument made for passage of legislation in various states that have implemented voucher systems. The
proponents of charter schools also focused on the additional choices available to parents without much
concern about whether the parents would make good choices. Those advocating for these forms of choice
claimed that, when implemented, these reforms would enhance competition among various kinds of
schools. That competition, in their view, would result in significant improvements in school performance
levels.
As this article appears to show, choice has resulted in some competition and some improvements but not to
the degree envisioned. Something else is missing that would incentivize further gains. We believe the
missing ingredient is reliable consumer information. We plan to research that aspect in future work.

1.3 The Background
K-12 School Performance As Of 2005
One on us began studying NAEP proficiencies in 2005. Our main interest was estimating NAEP
proficiency percentages for local schools as a replacement for the state reported (inflated and exaggerated)
proficiencies. At that time we also took note of the national averages that the NAEP had reported for
proficiencies in both private and public schools.
Armed with that information, some of the items in the preceding list are revised as follows:
•
•

Public schools in 2005 had approximately 28% of their 8th grade students overall proficient.
Private schools, in that year, had about 44% of their 8th graders overall proficient.

At the time we were surprised by these low percentages. We were not overly surprised by the low 28%
average proficiency for public school 8th grade students, but we were shocked by the 44% number for
private schools. Once we had digested these numbers our characterization of K-12 schools was roughly
this:
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In 2005, Public schools were very much substandard while private schools were typically mediocre.
In terms of economic incentives, we often said that private schools were “enough better” than their public
counterparts to fill their seats. Their unacceptable performance has been explained as an example of market
failure caused by a number of factors, including:
•
•

The large “full tuition” subsidy received by their public school competitors.
The lack of accurate consumer information about their services.

At that time we did not study the performance of economically disadvantaged FRL children. All we knew
about these children from low-income families was that other studies had concluded that private schools
were more successful in developing their academic knowledge and skills.

What We Now Know About K-12 School Performance
It’s now about ten years since 2005 when we took the “snapshot” described above. A review of NAEP
published nationwide proficiencies up through 2013 has given us a good look at trends over those years.
Neglected then but included now are the NAEP proficiencies of economically disadvantaged studentsthose in the FRL group.
First let’s consider the entire group of tested students in each school, which we call the “All” group. The
overall NAEP proficiencies for private schools remain significantly higher than those for the public
schools. Instead of the 44% (private) and 28% (public) proficiencies reported in 2005 for 8th grade
students, the most recent testing for 2013 increases each of these by 3% and 6%, respectively. Thus 47%
and 34% are reported proficient in private and public schools, respectively. Labeling these schools as
“mediocre” and “severely substandard,” respectively, remain appropriate.

What We Learned About Economically Disadvantaged Students’ Proficiencies
To get a better comparison of public and private school student overall proficiencies, it helps to control
some of the demographic factors. In particular, the child’s economic status should be controlled. The
NAEP effectively does this when it reports proficiencies for the FRL students.
In 1996 the NAEP indicated that 15% and 8% of private and public school 8th grade FRL students,
respectively, were overall proficient. Over the fifteen-year interval from 1996 to 2011 the NAEP shows
private schools making meager progress in educating these FRL children, while during that time the public
schools were improving significantly. In fact, by 2011, the overall proficiencies of this economically
disadvantaged demographic for private and public school students became equal within statistical
♥

uncertainty. Specifically, 19% and 18% were reported overall proficient, respectively. We find it quite
remarkable that the quality of these two different kinds of schools reached parity in this measure, which
was also seen at the 4th and 12th grade levels. It also suggests that James Coleman’s earlier finding that
private schools educate disadvantaged children better than public schools might be updated.7

Reliance On Public School Systems' Misinformation
In their reliance on inaccurate published information and word of mouth most parents and other
stakeholders of K-12 education have been misled into believing their schools are much better than they
really are.

♥

They were tied in math but private schools were still 10 proficiency points ahead in reading.
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In most states, the state department of education administers and reports on student achievement through
assessment testing that was mandated by the No Child Left Behind (NCLB) legislation.8 But was this
helpful to improve student performance levels?
The actual legislation allows states to dumb down their proficiency criteria and most have yielded to this
temptation. In a typical state this means that published proficiency percentages are about double what a
more acceptable standard would require.9 In 2013 at the 8th grade, NAEP reported10 about 34% of
American public school children being overall proficient in math and reading; that's not an encouraging
number. But the states, on average, will report that 70% of these children are at least proficient or at least at
grade level.
The course or class grades given out by the schools tend to be even more exaggerated than those of the
NCLB mandated testing. These considerations result in a situation not unlike this:
•
•
•

The teacher gives passing grades to 95% or more of the students in any typical class.
The state testing reports only 70% of these children are proficient.
The NAEP assessments measure a far smaller 34% of them as overall proficient.

It would be a rare parent who would know about this last estimate and only a few would be aware of the
state testing results. Most parents, even some of the ones whose children received a failing grade, would
not regard the school as failing their child. They'd probably blame the child for not performing better. So
they would likely still find the school acceptable.

Reliance On Supposed Private School Superiority
Some parents, particularly ones who can afford private school tuition, seek to enroll their children in
private schools that they regard as much better than the public school alternatives.
To the extent that the private schools publish information about their students' performance levels, the
♠

statistics do show, on average, superior performance as compared to the public schools.

Nationally, the NAEP actually tests samples of private school as well as public school children in reading
and math. As we already stated, for 8th graders in private and public schools, NAEP in 2013 showed 47%
and 34%, respectively, were overall proficient.11 These numbers barely changed from 2011 testing when
they were 48% and 32%, respectively. Information like this can be deceptive. They can lead one to the
conclusion that private schools are significantly better (despite not being really very good!). Consistent
with this, it is a widely held opinion among parents, whether well educated or not, that the private schools
are superior.
But this comparison is not really fair, because public schools have many more economically disadvantaged
children to educate than private schools. What does a fair comparison say?
The NAEP also reports the testing results for children who are economically disadvantaged.12 For them the
private and public schools are in a dead heat- a statistical tie. Those 8th grade overall proficiency
percentages, measured in 2011, were 19% and 18%, respectively. In 2013 they tied again at 21% and 20%,
respectively. Thus on average by this measure, private and public schools are equally mediocre. The
number of parents who are aware of this is so small as to constitute an almost vanishing percentage
of the population.

♠

In our experience, private schools generally limit this information to 12th grade SAT or ACT average scores.
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If the separate proficiency levels for math and reading are reviewed, then one finds that the overall
proficiency result is most often driven by the mathematics performance. It hides the fact that the private
school disadvantaged students remain superior performers in reading by about 10% on the NAEP
proficiency scale.

1.4 Preview
NAEP Trends Raise Questions
The NAEP has been testing American school children for about 45 years but has been restricted by federal
law from measuring local school populations. In doing this it does report on the testing of national samples
and for samples within the states. The tests administered by the states generally exaggerate public school
student performance levels to such a degree that their definitions of student proficiency typically double the
numbers of students reported by the NAEP to be at or above grade level. Testing done in the private
schools is generally not reported on publicly or what is published is difficult to compare to other schools.
In Section 2.1 of this report we consider the student proficiency trends for a national sample that includes
both public and private schools students from the time of the earliest NAEP testing in the 1970’s to the year
2012. A quick glance at the charts generated shows two time periods. The first one includes the decades of
the 1970’s and 1980’s while the second time period covers the 22 years since 1990. In the first time period,
the student proficiencies in reading and mathematics remained flat- almost constant. But in the second time
period one observes a small but significant year over year increase in both subjects though math
performance is measured to be growing faster. What may correlate with the change from a flat profile to a
growing one might have been the introduction of more and more choice in the form of charter schools and
vouchers, which occurred beginning in the early 1990’s for both types.

States With Choice Compared to Those Without Choice
In Section 2.2 we look more closely at the NAEP performance numbers from the second time periodroughly from the 1990’s to the recent testing year of 2013. We focus on the state level and compare states
that have choice with those that do not. We see a small benefit correlating with vouchers that may not be
statistically significant. Looking at those states with choice (charters or vouchers) we do see a modest but
statistically significant correlation between choice and improved performance levels.

Economic Tranche Analysis of Public Schools in East Coast States
In Section 2.3 of this report we use local school level estimates of NAEP proficiencies, in both mathematics
and reading, to study groups of schools within economic tranches and make calculations of how similarly
characterized schools in one state compare with those in the other states. We examine 16 East Coast states
and the District of Columbia in those comparisons. In doing this analysis we find a very high degree of
correlation of student performance with their schools’ economic tranches. In observing this, the
Washington D.C. schools lose their notoriety as the worst of the worst as they move towards the middle of
the pack in some of the tranches. We assume that the just mentioned correlation is, in large part, an indirect
result of social promotion. One state, Florida, established a program to eliminate social promotion in the 3rd
grade.13 We looked at their 4th grade performance across the economic tranches to observe an unusually flat
profile. Such a result is consistent with the elimination of social promotion in the prior year.
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The Comparison of Regular Public Schools to Charters
In Section 2.4 of this report we compare the NAEP performance of Charter schools to that of regular public
schools. No significant difference is found for 8th grade testing. We also examined NAEP testing of 4th
grade and 12th grade students and again found no significant difference.

The Comparison of Public Schools to Private Schools
In Section 2.5 of this report we compare private and public schools for three demographics. As in the other
analyses we consider the entire tested group and the FRL sub-group of economically disadvantaged
students. A third demographic, intended to capture a similarly disadvantaged group, was limited to students
whose parents had a high school diploma (or two) among them but no higher degree. NAEP performance
data for that demographic group has been available from years prior to the introduction of the FRL
demographic and for that reason has been seen a complimentary resource to use. Both disadvantaged
demographic alternatives show much the same thing:
•
•

Public schools have improved and now match private school mathematics achievement.
Public schools have improved their reading performance but still lag about 10 NAEP proficiency
points below private school performance.

Is There Competition And What Can Be Done to Expand It?
Based on the results presented in the first five Sections of this report, we turn to the question of
competition. Did the circumstances that showed correlation in these results qualify as causal factors? If so,
why are the observed performance gains so modest? Is the marketplace still pathological? Why have other
research studies shown vouchers to be far less effective than projected? And finally, is the lack of reliable
consumer information impeding progress?
In Section 3.2 near the end of this report we ask “What Might Increase Competition in the K-12
Marketplace?” There we sketch out some ideas about how various kinds of stakeholder organizations could
help establish pilot projects through which proposals could be developed for improving the K-12 education
marketplace. In subsequent studies and reports we hope to extend those ideas.
In the context of K-12 education, we want to understand what are the remaining economic impediments to
having a healthy K-12 education marketplace. We believe that the lack of honest consumer information is a
key factor retarding the needed improvements. Thus, in future studies we want to evaluate our theory that
well informed parents, more than any other condition, will indirectly induce more competition into that
marketplace while at the same time providing them with needed information to enable them to better
manage their children’s education.
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2.0 Review Of NAEP Evidence
2.1 Temporal Correlations In NAEP’s Long Term Trend Studies
Below we display results from the NAEP’s Long Term Trend Studies that show how reading and math
proficiencies of American 13-yr old children evolved from the 1970’s to the year 2012.14

♣

Figure 1. This chart shows the NAEP reported equivalent proficiencies in reading and
mathematics for American 13-year old students in private and public schools. Also shown
are the years in which vouchers first appeared (1990) and in which charter schools were
first established (1992). Whether those reforms led to the observed ramp up in
proficiencies seen here is a question for further discussion.
As suggested by Fig. 1, the NAEP program had not defined its parameter (cut score) of proficient academic
performance in the early years of its operation and instead reported the percentages of test takers who
obtained scale scores in excess of nominally acceptable performance levels of 250 and 300- without
actually stating “officially” what they deemed to be proficient performance for this age level of 13.

♣

NAEP reported these numbers as the percentages at or above each performance level. For mathematics the
percentages above performance level 300 very closely matched the proficiency percentages used in more recent
NAEP testing. For reading we interpolated the percentages for levels 300 and 250 to calculate the percentage
performing above level 284, which also approximately matches recent NAEP reading proficiencies.
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Another difference in the early years of NAEP testing was their decision to test 13 year-old students rather
than the closely related group of 8th grade students. In our analysis we tacitly assume that the results for 13
year-olds will closely match what would have been obtained for 8th grade students.
The chart in Fig. 1 displays two kinds of academic performance trends. In the years prior to 1990 both
mathematics and reading skill levels appear to be trending flat. But after 1990, growth is seen in bothparticularly for mathematics. That both voucher programs and charter schools were being established at the
beginning of the 1990’s just at the time we see an abrupt change in performance is certainly a correlation.
One might conjecture it to be a causal relationship except for the fact the supposed effect appears to be
nearly simultaneous with the cause. This is contrary to the usual time ordering of cause and effect where
there is normally some time lag between the cause and effect. One possibility is that efforts to establish
vouchers and charter schools were discussed some years earlier, which motivated subsequent
improvements in the public schools? Or other factors may have had more causal influence on the
performance gains and possibly were also instrumental in the establishment of various forms of parental
choice? In that case the establishment of choice and the performance gains observed might both be effects
of some other factors- not yet specified?
The most recent year displayed in the Fig. 1 was 2012. At that time, the graph indicates that somewhat
more than one-third of American 8th grade private and public school students were proficient in reading and
about the same number were proficient in mathematics.
While the performance improvements seen have been significant, the competency levels are still far too
low. These results indicate that much remains to be done if K-12 schools are to be seen as competently
educating American children.
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2.2 Public Education Correlations With & Without Choice
The coverage of NAEP testing was expanded during the 1990’s to include the testing of and reporting on
samples of public school students within each state.15 Such reporting allows making comparisons between
different groups of states according to their characteristics. Here we are interested in states characterized by
having parental choice systems such as voucher and/or charter schools. Then if states with vouchers or
charter schools are performing better on the NAEP assessments, we should be able to see that in higher
proficiency gains in the states with these forms of choice.
In this analysis we are also interested in the performance of:
•
•

The full demographic, or “All” group, which consists of all tested children within the states, and in
The economically disadvantaged demographic, or FRL group, which is restricted to those who
are eligible for the free and reduced price lunch program of the USDA.

We believe comparisons based on the latter do a better job of capturing school quality because children
who are economically disadvantaged generally do not learn as much at home as their more advantaged
peers. Thus the academic skill levels of this demographic are more the result of instruction within the
schools and for that reason a better measure of intrinsic school performance.
We performed two studies based on the NAEP proficiency data of the various states:
1. How are states with voucher programs performing compared to those without them?
2. How are states with vouchers and/or charter schools performing compared to the others?

Looking at States With and Without Vouchers
The list of states with voucher programs is gradually expanding and as we compose this report the list may
be incomplete by the time it reaches the reader. The 14 states currently offering some version of
government issued vouchers, including various kinds of tax credits for private scholarship issuing
organizations, that have been in operation for at least one year are:
Arizona
Colorado
Florida
Georgia
Indiana
Iowa
Louisiana

Ohio
Oklahoma
Pennsylvania
Rhode Island
Utah
Washington, District of Columbia (regarded as a state for our purposes)
Wisconsin

One method by which we might be able to gauge the effects of vouchers is to compare the average
performance of states using them as compared to the remaining states that aren’t. With NAEP assessments
not measuring proficiencies of private schools at the state level, the actual performance of voucher
receiving students will not be captured by these comparisons. What might be captured by such a
comparison would be the competitive effect that would result from public schools trying to improve
themselves in an effort to make vouchers less attractive to their current and prospective students.
In constructing the averages over the states in each of these groups, the question arises as to whether the
averages should be weighted according to student enrollment numbers or should they be simple
unweighted averages. We took the latter approach because the influence of vouchers in any given state
11

does not really depend on the size of the state but is affected more by the details of how the state’s schools
operate. Thus our geographic analysis uses un-weighted averages.
For the aforementioned full demographic, the next Figure shows trend lines for NAEP proficiencies in
mathematics and reading for 8th grade students in two groups of states according to their designation of
being a “voucher” state (the list above) or being a state without vouchers.

Figure 2. The solid lines, red and blue, display the “All” group’s average proficiency
percentages, among the states using vouchers, from the data reported by the NAEP. The
semi-broken lines display those same averages but among the states not using vouchers.
One evident relationship shown here is that the non-voucher states, in any given year,
outperform the voucher states. As to performance growth, the voucher states have a small
but statistically significant advantage over the non-voucher states. The dotted lines show
the standard error boundary envelopes for each curve.
Many educators, economists and other stakeholders believe that schools should not be compared for the
full demographic because of the way family income levels and associated learning environments in the
home can skew the performance numbers. Rather the schools should be compared for a specific and
relevant demographic. Of the demographics reported for the NAEP, the subgroup of economically
disadvantaged students- we call it the FRL group- has been found one of the best to use if we want to
reduce the extraneous factors that would distort the intrinsic school performance levels. Consistent with
that, in Fig. 3 we show the analogous graphs for this subgroup that correspond to those in Fig. 2.
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Figure 3. The solid lines, red and blue, display the FRL group’s average proficiency
percentages, among the states using vouchers, from the data reported by the NAEP. The
semi-broken lines display those same averages but among the states not using vouchers.
As in the preceding figure, one evident relationship shown here is that the non-voucher
states, in any given year, outperform the voucher states. As to performance growth, the
voucher states are statistically tied with the non-voucher states but have a slightly lower
measured growth. The dotted lines show the standard error boundary envelopes for each
curve.
We reiterate that these results for vouchers do not include the performance levels of the private schools
where the voucher students have enrolled. Rather we have presented the results for public schools that may
or may not change their performance growth in reaction to vouchers in their states. The statistical reliability
of these results will be addressed farther along.

Looking at States With and Without Choice- Of Either Form
Another important type of school choice has been the availability of charter schools in many states.
Certainly, the numbers of students attending charter schools far exceed the numbers receiving and using
vouchers. The numbers we found suggest approximately 219,000 students used vouchers while eleven
times that number, about 2,480,000, were enrolled in charter schools, which in turn is almost 5% of the K12 population in the United States. To consider this potentially stronger association with performance
differences, the review of the previous subsection was repeated for this expanded criterion of choice. We
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reviewed average NAEP proficiencies of a group of states that had voucher programs and/or charter
schools and then for the ones that did not have either form of choice.
The list of states with either form of choice, voucher programs and/or charter schools, is a much longer list.
So rather than give a list of all schools with choice we here provide a list of those without choice.
Alabama
Kentucky
Mississippi
Montana
Nebraska

North Dakota
South Dakota
Vermont
Washington (state)
West Virginia

Figure 4. The solid lines, red and blue, display the “All” group’s average proficiency
percentages, among the states with choice, from the data reported by the NAEP. The semibroken lines display those same averages but among the states without parental choice.
One evident relationship shown here is that the non-choice states, in the early years
examined, outperform the choice states. As to performance growth, the choice states are
performing modestly better than those without choice. The performance gap, like that of
the voucher states for the “All” group, is statistically significant. The dotted lines show the
standard error boundary envelopes for each curve.
Comparing Fig. 4 with Fig. 2 could suggest that vouchers are not as effective compared to the more general
option of parental choice. This may be more the result of the order of magnitude smaller number of
voucher students compared to the numbers of choice students rather than because of the different vehicle of
choice involved.
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Figure 5. The solid lines, red and blue, display the FRL group’s average proficiency
percentages, among the states with choice, from the data reported by the NAEP. The semibroken lines display those same averages but among the states not having parental
choice. As in Fig. 4, it is evident that the non-choice states, in the early years examined,
outperform the choice states. We again see that the choice states’ performance growth is
modestly better than that of the non-choice states. The performance gap, as in Fig. 4, is
statistically significant. The dotted lines show the standard error boundary envelopes for
each curve.
In analyzing the results shown in these graphics and of the table to follow it is important to consider the
essential difference between the choice implicit in vouchers as compared to that of charter schools. The
students using vouchers leave the public system to enroll in private schools and as such are no longer in the
pool of students tested by the NAEP state level assessments. Alternatively, the students enrolling in the
charter schools remain in the public system and remain in the pool of students subject to testing by the
NAEP. Any improvement they experience should contribute to the results shown here.
One commonality among Figs. 2 – 5 is the early superiority of the non-voucher or non-choice states. How
might that curious result have come about? One theory holds that states with lower performance than others
might be more interested in reform efforts than those that are less concerned because of their higher
performance.
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Irrespective of their absolute performance levels, perhaps of more importance is their performance growth
levels. The table, which follows next, presents information on proficiency improvements.

Table 1. For each group of states we subtract the earliest recorded proficiency from the most
recent to arrive at Δ Prof, which is the proficiency improvement for that group. The figure shown
under SE Δ Prof is the standard error for that difference, which according to the mathematics of
statistics is the square root of the sum of the squares of the two standard errors of the beginning
and ending proficiencies reported. The Per Decade column is simply the pro-ration of Δ Prof over
ten years. The Difference column results from subtracting the Δ Prof of the “no” States from that
of the “yes” States and is the performance advantage (if any) of the voucher/choice states over the
others. The standard error of that difference is obtained by an appropriate calculation on the two
SE Δ Prof numbers to yield SE Δ Prof Diff.

We see for the voucher states’ FRL comparisons that those Difference values are smaller than the
SE Δ Prof values shown in Table 1. and are therefore statistically insignificant. For all the other
comparisons we see that the performance advantages of the voucher or choice states are statistically
significant albeit modest.
Is there any competitive activity evident in these results? Are there any improvements here that can be
attributed to competition? There are clearly some improvements and particularly in the choice states.
Research conducted by others on the efficacy of vouchers has shown little improvement except for the
demographic of black children.16 As noted above, the proficiencies of the voucher students (now in private
schools) would not directly affect public school performance, but there could be an indirect influence.
In one of the sections to follow, we reiterate that for mathematics there is a parity of public and private
schools in the way they educate those FRL children (those who are economically disadvantaged). We
believe that, on average, a parent using a voucher will simply transfer their child from a public school to a
private school that is not much better. One should not then be surprised to find little or no improvement for
that child. As such mediocrity becomes known, parents will presumably seek better consumer information.
In that circumstance, vouchers would not only not help the children bearing them but will also spur the
lower rated schools to improve their “product.”
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2.3 Economic Tranche Performance in East Coast Public Schools
One of us has a background in making NAEP proficiency estimates at the local level. For detailed
information on the mapping techniques please consult our report ELQ-Mappings.docx and its associated
spreadsheets in ELQ-Derivation.xlsx.17 Using the techniques developed by us we have made local
estimates of what NAEP proficiency percentages would have been for individual public schools and school
districts. In this study we focused on the mathematics and reading proficiencies reported by NAEP. We
also reviewed the profiles of overall estimated NAEP proficiencies that we define as the minimum of the
mathematics and reading proficiencies- to ensure that it is a measure of being proficient in both subjects.
In recent years we have evaluated nearly all public schools in the states along the East Coast of the United
States. As was emphasized in the previous sections, within any region of study, we are most interested in
the proficiencies of the entire tested group, the “All” group, and in those of the economically disadvantaged
group, the FRL group. Here our focus is mostly on 8th grade students- although similar work has been done
for 4th and 12th grade public school students. Over 7,000 schools with 8th grade instruction were evaluated.
We also looked at the issue of social promotion for 4th grade students.
One of the statistics available for each public school for each grade level is the number or percentage of the
tested group who are economically disadvantaged. We wondered how school performance correlates with
that percentage and decided to perform what we have called a tranche analysis to do that. We divide up the
schools within each state into five sub-groups or tranches as follows:
1. Upper Economic Tranche: For schools in which the 8th grade class has less than 20% of its students
designated as in the FRL group- those eligible for free and reduced lunches.
2. Middle-Upper Economic Tranche: For schools in which the number of FRL 8th graders ranges from
20% to less than 40%.
3. Middle Economic Tranche: For schools in which the number of FRL 8th graders ranges from 40%
to less than 60%.
4. Lower Middle Economic Tranche: For schools in which the number of FRL 8th graders ranges from
60% to 80%.
5. Lower Economic Tranche: For schools in which the number of FRL 8th graders ranges from 80% to
100%.
You can regard this effort as five studies- one for each tranche. For each state and tranche we average over
the schools therein. The plan is that of comparing across state lines within each tranche.
The 17 states, including the District of Columbia, studied are:
Connecticut
Delaware
District of Columbia
Florida
Georgia
Maine
Maryland
Massachusetts

New Jersey
New York
North Carolina
Pennsylvania
Rhode Island
South Carolina
Vermont
Virginia
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New Hampshire
The details of this study are in the spreadsheet workbooks TranchDemogs.xlsx, TranchMathDemogs.xlsx
& TranchReadingDemogs.xlsx. 18
For the full demographic, or “All” group, the next Figure shows the estimated NAEP mathematics
proficiency profiles of 8th graders according to their tranches. That is, for each tranche the tranche average
for each state is plotted as one of the dots seen below.
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Figure 6. For each state under study we plot the mathematics proficiency profile of its
schools according to their tranche designation. We also used a linear extrapolation to add
an intercept point at F = 0, where F is the fraction of students deemed economically
disadvantaged. Remarkably, all 17 states, including Washington, D.C., show somewhat
similar performance profiles.
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The plots for reading proficiencies are quite similar. Please see this article’s technical appendix for more
details. There is one outlier in Fig. 6 not seen in its reading proficiency counterpart and that is the profile
for Massachusetts- seen in the uppermost line. This suggests that Massachusetts is performing significantly
better in mathematics than all of the other East Coast states. A possible explanation for this may relate to
the fact that Massachusetts achievement tests, the MCAS, do not inflate 8th grade mathematics
proficiencies above those reported by the NAEP while all of the other East Coast states exaggerate those
numbers. On average the others double the percentages deemed proficient! In reading Massachusetts is not
so admirable: It almost doubles its reported proficiencies compared to the NAEP. And in the reading plot
corresponding to Fig. 6 there is no similar outlier line; rather Massachusetts sits near the top of the “pack.”
Fig. 6 showed the NAEP estimated math proficiencies for the “All” group within each tranche and state.
Now we display the proficiencies for the FRL group, those who are economically disadvantaged.

Figure 7. Again, for each state under study we plot the mathematics proficiency profiles of
its schools according to their tranche designation. Here we use the school level estimates
of the proficiencies of the FRL group, those who are economically disadvantaged.
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Here in Fig. 7, as in Fig. 6, all 17 states, including Washington, D.C., show somewhat similar performance
profiles. What may be surprising is the position of the Washington, D.C. proficiency profile of its
economically disadvantaged students. The notoriety faced by the Washington, D.C. public schools is not
really warranted. It is the lowest performer in only one tranche- that of the lowest income group.
We also analyzed the reading proficiencies of these two demographics over these 17 states, tranche by
tranche. The results found are qualitatively very much the same as seen in Figs. 6 and 7. For that reason
they are not shown here but are separately available in our technical appendix.
Perhaps most obvious in the preceding two Figures is the almost linear downward profile of proficiencies
as one moves rightward across the diagram. We understand this in terms of the association of low academic
skills and low family income. The lower income tranches- those to the right- have many more children with
low skill levels and unless the schools provide enough instructional and remedial services to these children
their performance will not rise to the levels of their peers in the more affluent tranches- to the left. Another
way to consider this phenomenon is that children are being socially promoted at a higher rate in the less
affluent tranches so it should not be surprising to find more of them who are sub-proficient.
It is quite striking that schools within any given tranche perform very similarly regardless of which of these
states they are in. One might think that different states’ public education systems would operate somewhat
differently, expend different amount of money per pupil, have differing curriculum standards, pay their
teachers differently, and use different textbooks. Yet they perform so much the same.
When performance is so similar among an array of products and services, it is an indication of some kind
of communication between those who are responsible for these offerings and others affected by them. Here
are some hypotheses about what could drive these state education systems towards this “sameness:”
1. State education officials keep track of NAEP performance data for the economically disadvantaged
in other states and adjust their policies to move their performance levels towards their rivals?
2. Parents put pressure on politicians and school officials to improve schools when they perceive subpar performance in the schools of interest?
3. College admission rates from a sub-par performing state are embarrassing and lead to
improvements therein?
4. Parents put pressure on their children to perform better when they perceive children in other states
are becoming more academically competent?
Each of these explanations has an element of competition because in each case someone has information
about the other state- the other competitor- and makes some effort to correct the imbalance.
Are there other hypotheses that do not have a competitive aspect? Let’s consider a few:
5. The states all use the same textbooks that more than any other factor determine student
achievement?
6. What children learn at home is the driving factor in their test scores?
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7. The national teachers’ unions heavily influence how instruction is given and do so in about the
same manner in every state?
Whatever the explanation, it is quite remarkable to see such uniformity from state to state.

Tranche Analysis and Social Promotion
In a recent news account we heard former Florida Governor Jeb Bush remark that Florida had ended social
promotion in the 3rd grade in all of its public schools. So we decided to look at a 4th grade tranche
comparison of Florida to the other East Coast states for the economically disadvantaged demographic. The
tranche profiles for this are shown next.

Figure 8. The tranche profiles of East Coast states’ 4th grade mathematics proficiencies are shown
here. A careful scan of the graph shows Virginia with a nearly flat profile and Florida with the
flattest such profile. Georgia is in 3rd place in this “flatness” contest. For this demographic of
economically disadvantaged children it shows that schools in low-income areas can be just as
competent as those in the more affluent areas in flattening out the student proficiency levels.
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One inference to be drawn from Fig. 8 is that the states of Florida and Virginia (Georgia and Maine to a
lesser extent) are focusing their remedial efforts in mathematics proportionately to the needs of their
disadvantaged students. Schools in lower income areas are evidently getting enough remedial resources to
help their larger numbers of sub-proficient children increase their skills. We are not claiming that their
schools are good, but we are observing they are more equitable in their uses of instructional and tutorial
services used to improve their lowest performers. Not shown here are the tranche profiles for 4th grade
reading proficiencies where the results are very similar with Florida and Virginia “on top” again.

2.4 Comparing Regular Public Schools to Charter Schools
Some time ago, when we learned that NAEP had disaggregated the academic performance of the two subgroups of public schools, charter schools and regular public schools, our prejudices suggested that charter
schools would show some advantage over the others- particularly within the economically disadvantaged
demographic. As the table below shows for both mathematics and reading, no real advantage is seen.
NAEP Proficiencies
School identified as
Charter
Charter
Charter
Charter
Charter
Regular Public
Regular Public
Regular Public
Regular Public
Regular Public

school
school
school
school
school
school
school
school
school
school

School identified as
Charter
Charter
Charter
Charter
Charter
Regular Public
Regular Public
Regular Public
Regular Public
Regular Public

school
school
school
school
school
school
school
school
school
school

Economically Disadvantaged: Eligible for FRL
Math

Math

Year

Percentage

2005
2007
2009
2011
2013
2005
2007
2009
2011
2013
Reading
Year
2005
2007
2009
2011
2013
2005
2007
2009
2011
2013

45.0
46.0
52.0
57.0
59.0
39.0
40.0
43.0
47.0
49.0
Reading
Percentage
44.0
46.0
52.0
58.0
57.0
39.0
40.0
42.0
47.0
49.0

Math
Math
Standard
at or above
error
Proficient
(4.4)
10.4
(3.2)
13.8
(3.2)
15.2
(3.8)
20.2
(3.5)
18.9
(0.3)
13.3
(0.4)
15.5
(0.4)
16.7
(0.3)
18.7
(0.4)
19.6
Reading
Reading
Standard
at or above
error
Proficient
(4.2)
12.6
(3.3)
15.7
(3.1)
13.5
(4.0)
17.5
(3.4)
18.5
(0.3)
15.1
(0.3)
15.1
(0.4)
16.0
(0.3)
18.1
(0.4)
20.2

Math
Standard
error
(2.4)
(2.7)
(1.9)
(3.0)
(1.9)
(0.2)
(0.3)
(0.3)
(0.3)
(0.3)
Reading
Standard
error
(2.1)
(1.9)
(1.7)
(1.4)
(1.8)
(0.3)
(0.2)
(0.3)
(0.3)
(0.2)

Math

Math

Prof + SE

Prof - SE

12.8
16.4
17.1
23.2
20.7
13.5
15.8
17.1
19.0
19.9
Reading

7.9
11.1
13.3
17.1
17.0
13.1
15.2
16.4
18.5
19.3
Reading

Prof + SE

Prof - SE

14.6
17.6
15.2
18.8
20.3
15.4
15.3
16.3
18.4
20.5

10.5
13.8
11.8
16.1
16.6
14.8
14.9
15.7
17.8
20.0

Table 2. We used the NAEP Data Explorer19 to obtain these proficiency numbers from a national
sample of economically disadvantaged students that included both charter and regular public
school students. This demographic is defined to be those students eligible for the free and
reduced lunch program (FRL) of the US Department of Agriculture.

We would have preferred obtaining numbers like these from earlier years, but NAEP did not measure the
economically disadvantaged for these sub-groups until 2005.
Over the nearly ten years of these reports, the proficiencies of these economically disadvantaged students
improved from extremely low levels to somewhat higher levels- that are still unacceptably low. Despite the
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popular notion that charter schools are better than regular public schools, the table shows them as roughly
equal. Similar results are seen in NAEP’s 4th and 12th grade testing. The seeming parity could be the result
of some level of competition between the two types of public school. The slow but significant proficiency
improvements could be partly explained by that competition?

Figure 9. Mathematics proficiencies of 8th grade students in charter schools are shown in dark red
while those of regular public schools are in a scarlet red. The dotted lines show the standard error
“envelopes,” which reveal a statistical tie between the two measures- except in 2005 when the
regular public schools performed slightly better than the charters.
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Figure 10. Reading proficiencies of 8th grade students in charter schools are shown in light blue
while those of regular public schools in a darker blue. This figure, like the preceding one, shows a
statistical tie- except in 2005.

How should one interpret this statistical equality of regular public schools to charters?
One possibility is that these graphics are only snapshots of school performance and do not show how much
was learned by each child from their first enrollment until being tested. There could be an enrollment bias
for which charter schools are more attractive to children with lower initial knowledge levels, with lower
learning aptitudes, or with behavior problems. Such problems might tend to retard a child’s academic
progress but the charter schools with better instructional programs might be able to compensate, which
could lead to the statistical tie we see in these graphics.
But as we noted above, the 4th and 12th grade comparisons also showed rough (statistical) equality of the
performance of charter schools and their regular public schools counterpart. This means that, year over
year, performance gains (or losses) are approximately the same- and disappointingly so.

2.5 K-12 Education Correlations: Private Versus Public
Except for the first section of this report, on temporal correlations, the subsequent sections covered
performance information from within the public education sphere, including charter schools, but did not
include information about private schools in the United States.
As nearly everyone knows, private school students nearly always outperform their public school
counterparts in the subjects of mathematics and reading. However, when comparisons are made within the
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economically disadvantaged FRL demographic these performance levels are often much closer and for
recent years they are statistically equal in the case of mathematics.
As in several of the previous sections, we have used the NAEP Data Explorer to obtain some of the
relevant data used to construct the graphics below. 20 That together with the Long Term Trend data used in
Fig. 1 was sufficient to produce the next figure.

Figure 11. The red, blue and black lines display the national mathematics proficiencies reported by
NAEP for private, public and combined private & public schools, respectively. The black line is
taken from Fig. 1 and was generated by NAEP’s Long Term Trend data and our conversion of that
to proficiency percentages.

That the black line lies between the red and blue lines is reflective of the fact that it is approximately a
weighted average of the two as is appropriate for its representation of both kinds of schools, private and
public. The fact that the red line representing private school mathematics proficiencies lies well above the
blue line is consistent with the widely held view that private schools are academically superior- at least
with respect to their entire student populations.
Next, we show the graphs for the NAEP reading proficiencies.
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Figure 12. The red, blue and black lines display the national reading proficiencies reported by
NAEP for private, public and combined private & public schools, respectively. The black line is
taken from Table 1 and was generated by NAEP’s Long Term Trend data and our conversion of
that to proficiency percentages.

In the first section of this article we discussed the correlation of school proficiencies that were seemingly
affected by the introduction of vouchers and charter schools in 1990 and 1992, respectively. That was seen
in the mathematics and reading proficiencies. The plots of math proficiencies of Fig. 11 display a larger
“visual” correlation with the “choice” years than we see here for those of reading.
As noted previously, comparing public and private schools in this manner does not control for certain
demographic factors that may skew the results. The more relevant comparison uses the proficiencies of the
economically disadvantaged FRL sub-group. The mathematics trends for that demographic are shown next.
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Figure 13. The red and blue lines display the national mathematics proficiencies reported by NAEP
for the economically disadvantaged private and public schools, respectively. The private school
proficiency data seems irregular in the earlier years. If we assume the 1996 data values to be
acceptable then this graphic shows both private and public schools improving modestly over time
with the public schools improving more rapidly until the performance levels have converged.

Next, we show a similar graphic for reading proficiencies of the economically disadvantaged.

27

Figure 14. The red and blue lines display the national reading proficiencies reported by NAEP for
the economically disadvantaged private and public schools, respectively. The private school
proficiency data seems irregular in the earlier years. If we assume the 1996 data values to be
acceptable then this graphic shows both private and public schools improving modestly over time
with the private schools improving more rapidly. Unlike the situation for mathematics
proficiencies, here there is a slight divergence of the proficiencies over time.

In Fig 14 the performance gap of 7.5% shown for 1998 appears to grow to 9.4% by 2013. But given the
size of the standard error uncertainty shown in the graphic, this growth is not statistically significant. What
is significant, however, is that the performance gap remained a problem over the years considered.

Using Parents’ Education Level To Replace FRL Demographic
The private school proficiency profiles reported by NAEP for the economically disadvantaged FRL
students displayed very pronounced fluctuations, which we just labeled as “irregular.” Another related
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issue is that NAEP did not introduce the FRL demographic group until 1998, but had begun reporting
information on other related demographic groups some years earlier.
The reason we have been using the economically disadvantaged FRL demographic wasn’t specifically to
see how economic status affects learning directly, but rather because it correlates, generally, with the
education level within the homes where the students reside. Also since about 1990, the NAEP has been
reporting proficiency percentages for sub-groups of students defined according to their parents’ highest
level of education.
The six sub-groups defined by NAEP for this purpose are:
All Students
Students whose best educated parent did not finish high school
Students whose best educated parent graduated from high school (the GHS group)
Students whose best educated parent had some education after graduating from high school
Students whose best educated parent graduated from college
Students whose best educated parent’s status was unknown

•
•
•
•
•
•

Of these groups, the third one, for the students whose best-educated parent graduated from high school
seems most relevant. In terms of measured proficiencies in recent years it provided the closest match to the
proficiencies of the economically disadvantaged FRL group. The FRL proficiencies were 20.7% and 19.6%
for the private and public schools, respectively. The corresponding GHS proficiencies were 19.3% and
19.4%, respectively. It was that close agreement that led us to choose the GHS group as an alternative to
the FRL demographic group.
Changes in Mathematics Proficiencies Over 21 Years For School Type & Student Demographic
M PVT All
M PUB All

Color Indicator

1992 SE 1992
(2.5)
31.4
(1.0)
19.2

2013 SE 2013
(1.9)
47.3
(0.3)
34.4

M PVT Ghs
M PUB Ghs

16.4
9.3

19.3
19.4

(3.1)
(1.1)

(4.5)
(0.5)

Δ Prof
15.9
15.2
2.9
10.1

SE Δ Prof Per Decade Difference
(3.2)
7.6
0.6
(1.1)
7.3
Not Significant
(5.5)
(1.2)

1.4
4.8

-7.2
Significant

SE Δ Prof Diff
(3.3)
(5.6)

Table 3. The beginning and ending years of the reported national mathematics proficiencies from
NAEP are shown for private and public schools according to the demographic group. Δ Prof is
simply the change in proficiency over the 21 years from 1992 until 2013 and SE Δ Prof is the
standard error of that difference. Δ Prof on a per decade proration is next. Then we show the
Difference between the proficiency change of the private schools and that of the public schools.
Finally, SE Δ Prof Diff is the standard error of that Difference. The color indicator helps identify the
lines in the next graphic.

What is significant in Table 3 is that public schools seemed to have better luck educating the GHS
demographic in mathematics than did private schools and the difference over 21 years, 7.2%, was
statistically significant. In comparison, the “All” demographic saw no statistically relevant difference in
performance gains. What is also evident in the table are the below average performance gains, Δ Prof, for
the GHS groups. It shows that the private schools are barely making any progress while the public schools
are doing better but not as well as either type of school is doing for the “All” group.
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Figure 15. Here we show the trend lines for mathematics proficiencies for the “All” group and the
GHS demographic. Perhaps most noteworthy is the convergence of the public school GHS
proficiency level with that of the private schools. The former is rising significantly while the latter
is statistically flat.

Fig. 15 paints an ugly picture, regardless of the school type or the demographic group. For the “All” groups
both public and private schools have seen significant but insufficient improvement gains according to the
NAEP. The improvement for the children from lower education families, in the GHS demographic, is
worse compared to the “All” groups. The public school students in this GHS group grow at about twothirds of the rate of those in the “All” group while the private school students’ performance improvement
is flat- within the statistical errors. What kinds of practices and policies could result in such performance
patterns?
Turning to reading proficiencies for the recent year 2013 we find quite close agreement in the proficiencies
between the FRL (Disad) demographic and that of GHS. For public schools NAEP reports reading
proficiencies of 20.1% and 20.4%, respectively. And for private schools the numbers are 29.4% and 29.9%,
respectively. In earlier years, for example in 1998, the numbers differed significantly between the FRL
demographic and that of the GHS group. We shouldn’t expect equality because these are differently
defined demographics, which may be qualitatively similar but not quantitatively the same.
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Changes in Reading Proficiencies Over 21 Years For School Type & Student Demographic
R PVT All
R PUB All

Color Indicator

1992
47.5
26.0

SE 1992
(3.2)
(1.1)

2013
56.6
34.3

SE 2013
(1.9)
(0.3)

Δ Prof
9.1
8.2

SE Δ Prof
(3.7)
(1.2)

R PVT Ghs
R PUB Ghs

30.8
16.7

(4.5)
(1.5)

29.9
20.4

(4.6)
(0.5)

-0.9
3.7

(6.4)
(1.6)

Per Decade
Difference
SE Δ Prof Diff
4.3
0.8
(3.9)
3.9
Not Significant
-0.4
1.8

-4.7
Not Significant

(6.6)

Table 4. The beginning and ending years of the reported national reading proficiencies from NAEP
are shown for private and public schools according to the demographic group. Δ Prof is simply
the change in in proficiency over the 21 years from 1992 until 2013 and SE Δ Prof is the standard
error of that difference. Finally, please refer to Table 3’s caption for further information.

A similarity between these reading proficiencies and those of mathematics is that the “All” demographic is
not only better performing than the GHS group, but it also exhibits higher growth than the less fortunate
students within the GHS demographic. Unlike the mathematics proficiencies, here the public schools don’t
help the GHS group grow as much indicating that they don’t reach parity with the private schools as was
seen for math. The graphic below shows this.

Figure 16. Here for reading proficiencies we show the reported NAEP data. Unlike the profiles for
mathematics, the trend here suggests a slower convergence of the public school GHS proficiency
level to that of the private schools. We project that to reach parity at the present rates will require
another five decades.
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Over the full time period, Fig. 16 shows the private school GHS students’ proficiencies remaining
essentially flat while their performance in the public schools shows some small growth. Regrettably that
growth is less than seen for the full “All” demographic, whether in public or private schools.
In some of our work, we use the concept of overall proficiency defined to be the minimum of the
mathematics and reading proficiencies. Using overall proficiency as a figure of merit, it shows a tie in the
performance private and public schools and it shows this for both the GHS and/or the FRL demographics.
Such a characterization is somewhat misleading because the private schools’ students clearly have higher
reading skills, which is lost in the “evidence” when the overall statistic is used.

Insufficient NAEP data prevented an in-state study of private vs. public
Most of the data we used for this analysis and report were published NAEP proficiency percentages or
estimates of local NAEP proficiencies based on that data. An essential flaw or shortcoming in NAEP data
has been that it is based on sampling and therefore comes with a sampling error or standard error.
Generally, that has not hampered our work.
Recently, we were interested to learn that NAEP had conducted assessments during the decade of the
1990’s in which private school proficiencies were reported at the state level. For some of the years
involved, particularly 1998, the results were disaggregated according to students’ economic status for both
public and private schools. We were particularly interested in our home state of Massachusetts, where
public school proficiencies are often at about the same level as those of private schools in other states.
Unfortunately, the sample sizes used in their testing did not accommodate the reporting of cross-tabulated
results in some instances. For example, the proficiencies of economically disadvantaged students in private
schools were not reported because the samples were too small- according to the tabular results we found
using the NAEP data explorer.
Some of the numbers we saw for the “All” group suggested that Massachusetts private schools had
proficiencies still higher than their interstate private school counterparts. We aren’t sure if this kind of
limited data will be useful in the analysis of competition within the K-12 marketplace.
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3.0 Discussion
3.1 Are These Correlations Indicators of Competition?
We are well aware that evidence of correlation is necessary but not sufficient to prove causation. At this
stage in our analysis we don’t need such proof as much as we need to develop various hypotheses to test.
Correlation will help us formulate the various research projects that can confirm causal relationships or
alternatively leave them in doubt. Let’s now go through the quantitative results presented in earlier sections
to make some tentative conclusions and based on that propose further research that could take various
forms such as:
•
•
•

Additional research using existing performance data- that would build on the NAEP data used here.
Controlled experiments wherein various competitive strategies would be measured and compared.
Pilot projects that would not rise to the level of controlled experiments.

We now scrutinize our results, section by section, and draw some inferences.

From the Long Term Trend Studies of Section 2.1
As its name implies, NAEP’s Long Term Trend Studies allow us to assess academic performance trends
over a time interval spanning upwards of 40 years. Unlike most of the other analysis in this report, those
studies cover early years in which NAEP had not developed the FRL demographic group for economically
disadvantaged students. For that reason the Long Term Trend Studies has focused only on the entire tested
“All” group intended to match the entire United States student populations in specific grade levels, in
specific subjects, and in terms of the school type: private, public and other related sub-categories.
With respect to mathematics and reading proficiencies of 8th grade students, we observe two periods within
the time interval starting in the 1970’s and reaching to the year 2012. Until about 1990, we see very flat
trends for both mathematics and reading proficiencies. Respectively, they remained very close to 20% and
29% for those two subjects. Measured per decade, mathematics proficiencies grew a statistically
insignificant 0.08% while those of reading rose 0.58%, which was also within the standard errors and not
statistically significant.
Beginning in 1990 through the most recent date reported in NAEP’s Long Term Trend Studies we see
significant proficiency gains- particularly in mathematics. By 2012 the mathematics and reading
proficiencies had reached 38% and 36%, respectively. On a per decade basis, the mathematics proficiencies
increased about 8% while those for reading went up about 3%- both statistically significant.
One hypothesis for these abrupt increases in proficiencies is the influence of choice that was introduced at
about the same time as the “inflection” in these performance trends. Leaders in public education apparently
worried that vouchers and charter schools, the two main vehicles of educational choice, would affect the
enrollment in regular public schools and presumably took measures to make choice less attractive. One
way to do that was to improve the performance of the regular public schools.
Any effects on private schools were not discernable from our data.

33

From Public Education Correlations Regarding States With Choice of Section 2.2
The NAEP began testing and reporting at the state level in the 1990’s. That enabled comparisons to be
made between states. It also began reporting test results for the important demographic sub-group: the
economically disadvantaged students who are defined by their eligibility for the US Department of
Agriculture’s Free and Reduced Price Lunch Program (FRL). The academic achievement levels of this
sub-group depend largely on what these children learn in school as compared to the more general student
population that learns a considerable portion of their knowledge in the home environment. As such we
think the proficiency levels of this FRL demographic are more highly correlated with intrinsic school
quality than the performance levels of the entire student population within any given school.
We considered two forms of parental choice in the selection of schools:
•
•

Vouchers, including various kinds of government subsidized tax credit schemes.
Charter schools, which are publicly funded and owned quasi-private institutions.

Currently, in the year 2015, there are approximately 219,000 children using vouchers and about ten times
that number, almost 2.5 million, attending charter schools.
For each of these formats we reviewed NAEP performance data of those states participating versus that of
those states that did not.
In the case of vouchers, we saw in Table 1 that states using this option saw performance gains exceeding
those states that did not, but the advantages were small for the entire tested group, the “All” group, and
statistically negligible for the FRL group. We don’t conclude that vouchers have failed so much as we
conclude that they represent such a small percentage of students- about a half percent of public school
enrollment- that we’d not expect to see a large effect.
When we compare states with either form of choice, vouchers or charters, the results are statistically
significant and show relative improvement in the states employing them. As Table 1 shows for
mathematics and reading the “All” group in the choice states gained per decade about 2% more in
proficiency in both subjects over what was seen in the other states. Similarly, for both subjects the FRL
choice group showed this same 2% per decade advantage over their peers in non-choice states.
A final and perhaps puzzling result in Table 1 is that the FRL students, regardless of the choice option, did
not improve as much as their “All” group peers in mathematics measured per decade- trailing behind about
1.5% per decade. But in reading on average the FRL group gained about 1.0% more per decade than their
“All” peers. Perhaps this is not so puzzling because children of affluent families have had extraordinary
access to the Internet in comparison to their less well off counterparts in the FRL group. Being computer
wise is more a mathematical skill than one of reading and could help explain how the “All” group moved
ahead faster in mathematics than in reading. This observation reinforces our assumption that school quality
is more accurately represented by the FRL group’s performance than by the more advantaged children not
in that group. For the FRL group their learning is largely centered in the school while for the more affluent
their sources of learning are more spread out beyond the school to their families and neighborhoods.

From Interstate Tranche Comparisons of Section 2.3
Our tranche analysis is based on the idea of comparing schools that lie in the same economic category or
tranche. In each of 17 East Coast states we made NAEP proficiency estimates for nearly every public
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school and for the two demographics of the “All” group and the FRL group. Then we grouped the schools
in each state into tranches for which each tranche was defined by a specified range of the percentage of
children eligible for FRL. The graphics is in Figs. 6, 7 and 8 displayed interesting correlations of school
performance in mathematics that led to observations that:
•

Performance in terms of estimated NAEP proficiencies decline almost linearly with increasing FRL
fractions- as one moves to the right in the graphics.

•

For the “All” group the average proficiencies in mathematics and reading have decrements of 48%
and 47%, respectively, as the FRL fraction increases from 0.0 to 1.0.

•

For the FRL group the average proficiencies in mathematics and reading have decrements of 38%
and 31%, respectively, across that same domain.

•

The band height gaps (vertical distance in the plots) between the lowest and highest performing
states is narrow and close to 20% on the NAEP proficiency scale

This leads us to ask the question: Why aren’t these profiles for the FRL students flat as one goes left to
right across the domain? If schools were only promoting children with similar skill levels, then one should
expect a flat or flatter profile. But we don’t see that.
When we learned that Florida has had a regimen in its public schools to prevent social promotion in the 3rd
grade we decided to perform a tranche analysis for the NAEP proficiency estimates we made for its 4th
grade students. If they had succeeded in their efforts, one should see flatter profiles.
For math testing, Fig. 8 indeed shows a very flat 4th grade tranche profile for not only Florida but also for
Virginia. (Georgia and Maine were also quite flat.) The remaining states had proficiency drops in the range
from 11% to 29% as one went across the domain. Here the drops are so small as to be statistically zero. In
Florida and Virginia (almost tied) the drops are less than 1%. To obtain such a flat profile, these states must
have proportionally targeted those schools needing the most help. We don’t know the details, but they
succeeded in improving outcomes of their FRL students in the low affluence schools to such an extent that
they matched the performance in the highly affluent schools. Not shown in our graphics are the reading
results, which were very similar and showing Florida and Virginia with extremely flat tranche profiles.
Whatever benefits were seen for these two states in their 4th grade testing, they seem to have not persisted.
There is no obvious top-level performance for either of these states when measured at the 8th grade level as
a review of Figs. 6 and 7 will confirm. It’s regrettable that these states and others didn’t pursue a more
aggressive policy in reducing social promotion that would include all grade levels.
What does this tranche analysis say about competition among schools? It seems to suggest that there is a
considerable degree of “sameness” in the various states within each tranche. It seems somewhat remarkable
that there is not more variation. Perhaps the states compete in various ways- perhaps unconsciously- that
tends to move their school operations and performance in line with other states? Surely there is an
exchange of information on school performance (or you can study the NAEP for this) that allows each state
to determine its ranking. When that ranking drops one can imagine some efforts being made to recover
one’s standing. When it rises one can also imagine a degree of complacency setting in that in time will lead
to declining performance.
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From Comparisons of Charter vs. Regular Public Schools of Section 2.4
In our preceding discussions we noted that charter schools enabled a form of school choice that seemed to
correlate with improved student performance across the board in all kinds of schools, public and private. In
doing that we didn’t have the performance numbers with which we could compare regular public schools to
charter public schools.
Table 2 provided the NAEP estimated proficiencies for the FRL demographic by which comparisons could
be done. We saw no need to examine the entire group’s proficiencies for the reasons discussed above- that
they are not a good measure of the intrinsic performance levels of schools.
As Table 2 makes evident, for 7 of the 10 data points shown there is no difference between charter schools,
nationwide, and regular public schools, nationwide, that is statistically significant. There is one data point
in 2005 for mathematics and two data points in 2005 and 2009 for reading where the regular public schools
are marginally better but very close to the statistical error bounds. For the last two testing years, 2011 and
2013, these two different public school types average out to be equal in their proficiencies of 8th grade
students in both subjects.
To answer the question why they are so similar, we can only conjecture that each type of school is
watching the other (at least on average) and reacts to improve its type when it sees itself behind the other.
This suggests that the regular public schools and the charter public schools are competing. Competition
almost always leads to improved performance. Consistent with that we notice that the performance levels
shown in Table 2 are growing.

From Comparisons of Public vs. Private Schools of Section 2.5: Score Is 14 to 3
The plots from Fig. 13 suggest that the mathematics performance of the FRL demographic in public
schools has converged to the same levels exhibited by the private schools. The wild fluctuations in the
graph for private schools do not inspire confidence in this result. Similarly, Fig. 14 suggests that the gap in
reading proficiencies has stayed fairly constant between private and public schools- at about 8 or 9
proficiency percentage points. But it, too, has a jumpy graph we are unwilling to trust.
To overcome that defect, you will recall, we used a different demographic involving the parents’ education
level that is similar to the FRL demographic. Using the GHS demographic, those students whose besteducated parent finished high school but no higher, we obtained results, at least for recent years, quite
similar to the FRL demographic. They are plotted in Figs. 15 and 16, which lack the large fluctuations seen
before. Regarding mathematics proficiencies, Fig. 15 confirms the previous result of Fig. 13 that public
schools have now caught up to private schools. And Fig. 16 makes clear that the performance gap for
reading is slowly contracting- from about 14 proficiency points in 1992 to about 10 points in 2013. At that
rate of closure it will take approximately another 50 years for the gap to close.
The private school trends are up a little in math (3 proficiency points in 21 years) and flat in reading. In
contrast the public schools are up significantly in math (10 proficiency points over those years) and up
modestly in reading (4 proficiency points over that period). If one is permitted to add the points from the
different subjects, then we see private schools have gone up 3 points while public schools have gained a
more impressive 14. Neither has gained a substantial amount that would point to good schools anytime
soon, but at least there are some improvements underway.
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Inferences About K-12 Competition
The foregoing gives us a sense of some of the factors that have motivated the modest but significant
improvements witnessed in public education over recent decades. They include:
•

Probably the biggest surprise to us is the stagnation of private K-12 education in the United States.
Measured in terms of the academically limited demographic, GHS, those whose parents had at least
one high school degree, private schools have only eked out a 3 proficiency point gain in
mathematics over two decades and remained flat in reading over that interval. The testing on private
and public schools in the FRL demographic also showed this but that data displayed irregularities
and was thus less trustworthy. As to competition, these results suggest nearly no competition exists
within the private schools sector while a modest amount of it is inferred among public schools.

•

A second surprise, related to this private education malaise, is the dead heat of economically
disadvantaged students in mathematics performance between the public and private systems. For
that the public schools have risen faster than the very slow improvements seen in the private
schools.

•

Somewhat surprising has been the significant albeit quite modest proficiency gains of public
schools, irrespective of whether they are charters or regular public schools. For the GHS
demographic, which we consider a good sub-group for measuring intrinsic school performance,
mathematics proficiencies went up 10 percentage points on the NAEP proficiency scale over the
two decades while those for reading went up only 4 points.

•

The advent of choice in the form of vouchers or charter schools coincided with the rather abrupt
inflexions in the trend lines of mathematics and reading proficiencies. It appears that all states saw
these proficiency increases, but the states with choice saw the larger increases- going up faster by
about 2 proficiency points per decade for both subjects and both demographics. It seems that there
was some competitive activity in this.

•

Comparing public schools by economic tranches displayed an unexpected sameness in the
proficiencies among various states’ schools within the same economic stratum. There may also be a
weak form of competition in play here that acts to keep the schools in different states within a
tranche all performing at about the same level.

•

We also compared charter schools to regular public schools and found no significant differences
within a national sample. It would seem that there is some kind of feedback mechanism operating to
keep each type of school aware of and reacting to improvements of their rivals in the other camp.
Again competition may be involved.

We think it appropriate to reiterate a point made earlier: Conjectures that competition is involved in the
operations of various kinds of public schools are much more plausible when those schools are actually
demonstrating improved performance. We believe that there is competition in the public systems, but we
also observe that it is quite modest in the sense that the rates of performance gains are so small as to
indicate a many decades long waiting period for public schools to truly reach adequate performance levels
wherein the NAEP proficiencies would reach 80% or more.
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3.2 What Might Increase Competition in the K-12 Marketplace?
It is not the purpose of this article to make proposals for incentivizing K-12 education reform. We intend to
do that in subsequent writings. Instead we here make a few conjectures based on the foregoing analysis:
Economists sometimes view competition through the lens of a psychologist or sociologist. They ask what
are the motivations and incentives that cause the makers of products and the providers of services to make
changes? Those changes affect the wealth created by those organizations and that is properly a main focus
of economics.
In this present effort we found evidence of competition in the K-12 education marketplace and found it
where we didn’t really expect it. Schools in the public system, regular public schools and charter public
schools, displayed competitive outcomes if not competitive behaviors. We showed that various players in
public education were communicating or at least observing what their counterparts operating in other states
and/or operating under different formats were doing.
Probably the most important observation in the foregoing was the absence of performance improvements
prior to the introduction of school choice and then significant but small improvements that began occurring
as choice was introduced. Based on this line of argument we conclude that choice, whether in the form of
vouchers or charter schools, is a good candidate for advancing competition in the K-12 sector.
We see the development of school choice in three historical stages:
1. Pre 1990: In this stage only the affluent families and those receiving privately funded scholarships
have the financial means to choose a school or educational format.
2. Post 1990: On a very limited basis the government (federal, state or local) has provided
scholarships (such as vouchers) or incentives for private scholarships through tax vehicles. This has
enabled more families to have the financial means to choose their children’s education provider.
3. Post 2015: At some point we expect good consumer information to be in the hands of parents and
other stakeholders who will then make better informed decisions- that according to the theories of
information economics will result in higher quality offerings at reasonable prices.
We look forward someday to have all three options available to parents of K-12 students.
We sometimes wonder if option 3 is more important than option 2? We reason that if parents really knew
how poorly their local schools (public and private) were performing, they would be more discriminating in
directing their children’s education. For some, in that scenario, a reordering of their family budgets might
have enabled them to choose a private school, or tutoring, or other supplements/alternatives to help their
children. Others may have used the information to put political pressure on their elected officials to make
changes. Those changes might be internal reforms or perhaps the establishment of versions of option 2.

First Get Their Attention. Then Give Them Honest School Performance Information
We regard option 3, from above, as the best vehicle to motivate significant reforms and improvements in
K-12 education. We believe that parents will provide the political and financial muscle to accomplish much
of this once they have been convinced that there are serious problems in the schools available to their
children.
How do we get their attention? How do we overcome their prejudices that the schools are OK or at least
that their own children’s schools are acceptable?
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We believe that publicity campaigns will be needed to alert parents and other stakeholders to some of the
problems. Publicity works better if scandal is involved. Surely the public education system has many
scandals that need investigation.
Here’s one: Schools do their own testing. That is a conflict of interest and has led schools to report grossly
exaggerated student achievement.
Here’s another: Students who are awarded high school diplomas have only 8th grade skills (on average).
Why not have some lawsuits in which parents and students sue the schools for fraud? That will generate
publicity.
Go after the schools for their practice of social promotion in which the school lies about a student’s
achievements, promotes them to the next grade, and then provides no remedial assistance to overcome the
student’s actual performance deficits.
Even if parents are made aware that there is trouble “in River City,” they may not actively seek the
consumer information they need. They may want to remain complacent and hope the problem will go
away. Or they may consider the school performance information if they don’t have to pay for it.
As we have noted, one of us has been in the business of generating public school performance information
based on the estimates we made of NAEP proficiencies at the school and district level. That information
and other reported characteristics of local schools can be used to generate guides to schools. We have, in
fact, produced prototypical guides to public and private schools in three geographically disparate countiesin Massachusetts, Tennessee and California. The guides we produced not only provided performance
information about the public and private schools in the respective counties but they also supplied
directories to providers of supplemental and alternative educational services that parents might want to use
once they become concerned about their children’s actual achievement levels.
In each of these three counties, we found a high degree of apathy and virtually no one was interested in
developing actual guides for their county’s parents and other stakeholders of K-12 education.
There is also the possibility to exploit the results of our tranche studies: They can be used as an information
source to publicize the shortcomings of various states’ public education systems. The steep slopes of the
profiles in the figures are surely a source of embarrassment that could be used to motivate reforms and
improvements. This very process of using publicity to spur school operators into actions they would
otherwise not take has an aspect of competition: They do not want to see themselves at the bottom of the
pack so they will likely take actions to move up. Whether this incentive is primarily pecuniary or altruistic
is not clear and might differ from state to state, but the result is similar. The goal is to improve ones status
relative to others. When one takes measures to accomplish that, we call those actions competitive.

Soliciting The Stakeholders To Play Responsible Roles
We have been quite disappointed in our efforts with the county guides. Our solicitations found almost no
interest from various stakeholder organizations. Here is a list of stakeholder categories and some
speculation why they show so little interest in this type of reform:
•
•
•
•

Philanthropists. They tend to be focused in other unproductive areas of reform.
Venture Capitalists. They regard for-profit risks too high to enter arena.
Media. Most reporters are of the political left and disinterested in marketplace reforms.
Chambers of Commerce. Too many Chambers have been co-opted by public educators.
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•
•
•
•
•
•
•
•
•
•
•

Education industry trade associations. Their focus is on crony relationships with government.
Civic organizations. Kiwanis and others want to avoid controversy and thus shy away.
Policy analysts. Too much focus on internal pedagogic reform and not enough on economics.
Religious congregations. Like civic organizations these groups “play nice” to avoid contention.
Schools of education. Most academic departments are captive to public education establishment.
Public school systems. They’re in a “comfort zone” and don’t want to really consider novel reform.
Non-profit private schools. Ditto and they have an unearned reputation for high quality.
For-profit private schools. Also relying on their reputation but fearful of competing too much.
Education service providers. Like the trade associations, they are trapped in crony relationships.
Textbook publishers. Afraid to innovate and extend their products because of likely retaliation.
College admission offices. They fear their acceptance of sub-par students will embarrass them.

Though these kinds of organizations have avoided efforts to inform themselves and parents about school
performance, they are nevertheless candidates for pilot projects.
We’d start with the philanthropists. Find a few who will fund pilot projects in which parents and other
stakeholders are infused with honest information about school performance and other relevant
characteristics. With each category in this list, we can imagine at least one research effort carried out as a
pilot project.
We foresee such efforts yielding results as to what works well and what does not work so well. The details
about doing this are beyond the scope of this report, but we hope to discuss them in a sequel.
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3.3 Summary and Conclusions
In this analysis of performance information provided by the NAEP, we have shown significant but weak
competitive activities that have been undertaken by public school operators.
We found that vouchers and charter schools play a positive roll but so far the increases in student skill
levels have been modest. Our understanding of these weak performance gains is that subsidized choice is
not enough. Parents and other stakeholders need better information about schools’ performance levels and
other characteristics before a vibrant and healthy marketplace of K-12 education can arise.
When parents and others do not have reliable information about school qualities they often make poor
choices. This hampers reform as the principles of information economics tell us. “Tell them the lemons are
peaches,” and other misrepresentations lead unsuspecting parents and others to purchase substandard
offerings that they often never realize were so bad.
It’s not just parents, but many other kinds of stakeholders who are deceived by the misinformation
currently being disseminated. We believe that a number of pilot projects involving different kinds of
stakeholder groups might reveal what kinds of honest information campaigns will help strengthen the
marketplace of K-12 education. We hope to provide more details on that in subsequent reports.
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