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Chapter Six

Schooling, Inequality, and
the Impact of Government

Eric A. Hanushek and Julie A. Somers

Abstract: Analyses of income inequality have identified the importance
of increcased demand for worker skills, but characterizations of worker
skills by the amount of schooling attained do not capture important as-
pects of the widening income distribution and of the stagnating relative
wages of black workers. This paper is motivated by the possibility that
schooling quality is an important component of the changing income
distribution. The central analysis focuses on how governmental school-
ing policies—particularly those related to the level and distribution of
school spending—affect the distribution of income and of worker qual-
ity. The substantial differences in spending across states are not signifi-
cantly related to the variations in achievement growth across states. Fur-
ther, the three-decade-old movement toward reducing the variation in
school spending within states appears to have done nothing to reduce
subsequent income variations of workers. Thus, the direct government
policies toward school spending, as carried out in the past, have not
ameliorated inequalities in incomes.

Introduction

Much is expected of our schooling system. Schools are expected to pro-
vide the preparation that students need for successful entry into the la-
bor market. In the aggregate, schooling is seen as contributing to the
growth of the economy and 10 the overall rise in real incomes of workers.
Moreover, the school system has become a generally accepted policy

Eric A. Hanushek is a senior fellow in the Hoover Institution at Stanford Uni-
versity. Julic A. Somers is with PHB Hagler Bailly, Inc.. in Washington, D.C. 169
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instrument to alter the distribution of income in society and to bring
about more equality. But the traditional focus——boql in. rescarch and
policy—on the quantity of schooling neglects the risu.1g 1mporta'ncc of
yuality of schooling. Moreover, expansions that consider spending on
schools, the most common operational surrogate for quality, do not rem-
edy the distortions in focus. Thus, when specifically r.:0n§idering recer'n
governmental actions that are most related to quality issues, there is
little cvidence that the direct interventions of government have had
much effect on the distribution of outcomes. .

Over the course of much of the twentieth century, concentration on
the quantity of schooling has been reasonable. The central role of gov-
ernment in providing access to schools has ensured a high level of
schooling in the population. All states provide for universal and free
public schools through grade twelve, and most require school attendance
at least through age 16.' Morcover, states are the primary prf)vidcrs of
higher education, covering some 77 percent of all students in hlghcrfdg-
cation with tuitions subsidized by general revenues so that they remain
considerably below costs. As a result. the adult population with at least
a high school education grew from less than 15 percent in 1910 to over
80 percent in 1990. Virtually all of this growth, however, occurred before
the mid-1970s. leading to consideration of other aspects of governmental
involvement in education.

The quantity aspects of education are fairly well undcrstooq. They
are. for example, featured in most standard decompositions of income
inequality. In sorting through the effects of education, however, it has
become clear that quality factors may be relevant in explaining the da?ta.
The rise of income inequality within schooling groups and the stagnation
of black/white relative earnings each open the possibility of important
effects of school quality. .

This paper focuses on the distributional aspects of the quahty of
schools. Much of the existing discussion of school policy begins with a
statement about the returns to quantity of schooling, notes that these
returns are large and growing, and then moves to discussions about qual-
ity (Hanushek 1996). One obvious issue is whether quality has the same
returns as quantity, but this immediately leads to questions al?o.ut how
to measure quality. In the context of government interventions, it is natu-
ral to concentrate on governmental spending as the measure of quality.

Nonetheless, past work has suggested that governmental spending is n.ot
very closely related to quality (Hanushek 1986, 1997). Indeed, while

Schooling, Inequality, and the Impact of Government

many are generally satisfied when talking about quantity, there is fairly
broad dissatisfaction with U.S. schools, perhaps resulting from their ex-
pense but more likely flowing from a general feeling that our schools
are not living up to expectations. This paper revisits that question with
particular emphasis on the distributional aspects of spending.

Dimensions of Inequality

Recent analyses have documented the widening of income distributions.
Part of this has flowed from the almost two-decade-long growth in edu-
cation premiums, that is, the return to quantity of schooling. The relative
earnings of college graduates have moved upwards quite steadily (Mur-
phy and Welch 1989; Pierce and Welch 1996). This movement has pushed
the distribution of incomes apart. with high school graduates seeing no
real growth in earnings over an extended period of time while college
graduates have been able to increase their earnings (Levy and Mur-
nane 1992).

More than just this divergence has occurred, however. Within educa-
tion groups, the distribution of incomes has also expanded (e.g., Levy
and Murnane 1992; Juhn, Murphy, and Pierce 1991, 1993). Further, the
pattern of this within-group growth in the variance of income follows
roughly the same time pattern as the returns to schooling levels (Juhn,
Murphy, and Pierce 1993: Murphy and Welch 1992; Katz and Murphy
1992).

Another dimension of these distributional changes has received soci-
etal attention. The distribution of income by race has been a common
barometer of equity in society. Although there is ambiguity about what
is the “right” amount of inequality in the entire population—because of
issues about the underlying ability distribution, about the incentive ef-
fects, and about other fundamental issues—there is less ambiguity about
racial differences. The variations in inequality by racial group over time
offer a perspective on changes in equity that is in some ways a cleaner
view.

The incomes of blacks relative to whites have changed through time
in ways not entirely dissimilar to the changes identified in incomes within
and between schooling groups. Relative black/white earnings converged
rather steadily from World War II through the 1970s (Smith and Welch
1989), both because of convergence in schooling levels and because of
other factors. But this convergence stopped around 1980, and the earn-
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ings gap stood steady through the 1980s (Juhn, Murphy, and Pierce
1993). Thus, with the growth in educational returns and with the widen-
ing in the income distribution, blacks found relative progress halted.

v R

Some Explanations

While there is controversy about the details (sce Welch 1999), the com-
mon interpretation of much of the movement in the various dimensions
of inequality relates to an increased demand by the economy for skilled
workers. This increased demand has driven the increasing returns to
quantity of college education (and to additions of schooling at lower
levels). As the return to skill rises, the income gaps between people of
differing schooling levels naturally widens. The movements in black/
white earnings also appear closely related to these changes. Throughout
the post-World War II period there has been convergence in the quan-
tity of schooling of blacks and whites. For example. whereas young
whites were three times as likely as young blacks to complete high school
in 1940, the gap was just 93 to 86 percent in 1996.2 This convergence of
schooling levels, with blacks catching up to whites, naturally leads to a
convergence in earnings. The rapidly increasing returns to more school-
ing, however, work in the opposite direction, because whites still retain
a clear advantage in overall levels of schooling. Thus, a portion of the
overall trend in relative earnings represents the competing forces of con-
verging schooling levels and diverging earnings by schootl level. But there
has also been an increase in the portion of income disparity that is unex-
plained by schooling. Is this related?

As mentioned earlier, the income inequality within schooling catego-
ries has also been expanding. One possible explanation of at least a por-
tion of the “unexplained™ part of the overall income distribution and of
the black/white patterns involves school quality. Over some period of
time, there has been a recognition of the heterogeneity of schools. It
scems unassailable to assert that not all schools are alike. Simply put,
few believe that every year of school —the basic building block of human
capital and labor force quality—has the same skill content, regardless of
which of the 85,000 elementary and secondary schools or 3,000 colleges
produced it. While measurement of quality differences is controversial
(and the subject of the subsequent discussion), an expansion in the re-
turns to quality that mirrored the increased returns to quantity could
partially cxplain each of the stylized facts about the changing distribu-
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tion that were described earlier. If the distribution of quality, as relevant
to the labor market, remained constant, a growing return on quality
would lead to an expanded variance of earnings.’ A movement toward
improving the relative quality of schooling will push relative black/white
earnings closer, while an increase in the returns to quality will lead to
divergences when whites begin with higher quality (see O’Neill 1990).

We do not have precise measures of quality, but measured cognitive
ability provides insights into at least one dimension of quality. The most
consistent data on cognitive skills comes from the Scholastic Aptitude
Test (SAT) given to high school juniors and seniors. Figure 6.1 presents
a time series of overall scores and of scores for blacks and whites. Aver-
age test scores declined sharply from 1966 through the 1970s. recovered
some in the early 1980s, and remained stagnant through the mid-1990s.
The second element of the figure is the noticeable narrowing of the
black/white differential during the early 1980s that essentially stopped
in the mid-1980s. This pattern of scores has a clear similarity to the
changes in earnings inequality, particularly if the returns to skill have
risen in recent periods. There is. however, a significant problem with
these data. The SAT is voluntarily taken by a select group of students—
those wishing to attend highly ranked colleges—and this pattern has
been changing over time. Varying numbers of students have taken the
exam. The percentage of high school seniors taking the SAT between
1972 and 1995 has varied between 31.0 and 42.4 percent, and, while it
has generally risen over the period, it has not been a monotonic increase
(US. Department of Education 1996). By common analysis, this in-
creased participation could cause score declines and could distort the
black/white comparisons. It appears that the decline in SAT scores
through the 1970s was a combination of changing selection and real per-
formance declines, but it is difficult to be certain about the magnitudes
(Congressional Budget Office 1986).

The National Assessment of Educational Progress (NAEP) provides
a shorter picture of achievement (beginning in the early 1970s), but a
picture that is uncontaminated by student selection. NAEP has periodi-
cally collected data for a random selection of students in differing sub-
jects. Figure 6.2 displays the achievement patterns across subjects for
17-year-olds. It also divides performance by race. The patterns of per-
formancc mirror those displayed earlier on SAT performance. With the
exception of reading performance, aggregate performance dips in the
1970s, recovers in the early 1980s, and then turns flat. For reading, aggre-
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gate performance is essentially flat for the entire period. There was also 200
a consistent narrowing of performance between whites and blacks or
Hispanics in the early 1980s, but it stopped in the late 1980s. The similar- 290
ity of the NAEP and SAT trends after 1970 suggests that the precipitous
fall in SAT performance during the 1960s may carry over to a representa- § 280
tive sample, implying that student achievement in the 1990s is signifi-
cantly below that in the 1960s. o
This paper pursues issues of quality as a complementary element to
quantity of schooling. The important matter here is the extent of govern- 201
mental influence on quality movements. 0
- All
Government Interventions 20 I
The federal and state governments have long been involved in education, 230 . . .
1870 1973 1977 1882 1586 1990 ‘ 10992 ' 1064 ' 1;

in part because of its perceived importance in affecting the distribution
of income both across individuals and intergenerationally. The clearest
statement of governmental motives and involvement is probably that of
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Fig. 6.2 NAEP Scores for 17-Year-Olds by Subject and Race, 1970-96
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the war on poverty, in which President Lyndon J.ohnson Pighlighted the
importance of human capital, broadly defined, in za'ffef:llng the bottom
of the income distribution. Affecting the income d1stnl:'>ut10n and pov-
erty levels through providing increased skills haq and still has brc-)a.d ap-
peal, because it offers long-term improvement in the opportunities of
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the poor without excessive intrusion on natural labor market and work
incentives.

This paper concentrates on the role of skill building that takes place
in elementary and secondary schools. A central focus is policy actions
that have direct distributional objectives, although this is clearly too nar-
row. The natural operations of schools, coupled with the choice of
schools by families, have significant, albeit not necessarily intended, dis-
tributional implications. Thus, it will be necessary to decompose the ef-
fects of schoaling into those affecting the level of skills and those affect-
ing the distribution of skills.

The actual policy interventions have been quite varied. At the federal
level, two main features have dominated. First, in the federal courts, the
moves to desegregate schools and to promote equal opportunity by race
have probably been the largest and most consistent intervention of the
past half century. Beginning with Brown v. Board of Education in 1954,
the federal courts have been important actors in the organization and
operation of public schools (Welch and Light 1987; Armor 1995). They
have clearly influenced the amount of racial mixing within and across
school districts. It also appears that they have directly affected the re-
sources available to blacks and whites (see Boozer, Krueger, and Wolkon
1992). Little evidence is available to indicate any consistent effects of
desegregation programs on student performance or other outicomes
(Armor 1995). The evaluation is complicated, however, by the nature
of the programs that affect both student distributions and a variety of
school resources.*

Second, the federal government has funded compensatory programs
for schools. These programs include Head Start preschool programs,
Title 1 compensatory education programs, and special education fund-
ing. Table 6.1 provides some idea of the funding levels that have been
involved in the various federal programs. These spending numbers pro-
vide information on the real aggregate funds available.* Understanding
the impact of these programs is complicated because it is difficuit 1o teli
who is receiving services. The programs are not entitlement programs
and do not cover the entire eligible population. Morcover, the number
of students served by the programs is difficult to measure, in part be-
cause of changes in the programs. For example, the Title 1 compensatory
programs recently changed from being targeted to individual eligible
students to being available for entire schools that had concentrations of
eligible students, which led to a large jump in the reported numbers of
students being served by the program.®

Evaluations of the effectiveness of federal programs in improving
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Table 6,1 Funding of Major Federal Education Programs (millions of real 1998 dollars)

1975 1980 1985 1990 1995 1998
6,373

1970

1965

Federal Program

7.811

82

(o]

7.

5,605
2017

5625 5678 6,340

0

72

Programs for disadvantaged (Title 1)

457 1,626 1,542 3.398 3812
1,628
3,139

1,224

332

Special education

Headstart

5.195

3164

3,780
4,

1.806
4452

454
5.147

w
ol
L2}

5.466 6,387

2.862

Other Department of Education
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student performance do not suggest much overall success. Title 1, which

has changed form repeatedly over its history, has never indicated suc-

cess in boosting general performance of disadvantaged students (sce.

e.g., Farkas and Hall, 2000). Headstart has historically been dubbed as

having limited effectiveness, with any gains in early performance erod-

ing over time (see Barnett 1992). Special education programs have

never received any overall evaluation.” In sum, there is little reason 1o

believe that federal actions as a whole have had much effect on student

achievement.

Schools are, nonetheless, the primary responsibility of the states, so
the lack of systematic federal impact might not be altogether surprising,
The states have pursued a variety of programs that affect cquality in
schools. Most significantly, states operate independently, which implies
substantial differences in spending, regulations, and operations across
states. While the compensatory federal spending has some equalizing
effect, it is small relative to the overall disparities in funding. Figure 6.3
shows the distribution of mean expenditure across states. The spending
data, while unadjusted for any cost of education differences, show a re-
markable spread.

The difference in mean spending across states is the largest compo-
nent of inequality in resources available to students, Murray, Evans, and
Schwab (1998) employ various approaches to decompose variations in
spending across schools into that lying within states and that which
comes from overall spending differences across states, Though varying
slightly depending upon the measures employed, the general finding
is that two-thirds of the differences in school spending come from
between-state differences. .

Figure 6.4 shows how the portion added by the federal government is
related to state and local spending. It is interesting that whereas federal
spending has focused on purely distributional issues in terms of dis-
advantaged (low-income) populations, there s little equalization of over-
allspending across states. Federal spending is doing little to disturb exist-
ing spending differentials across states, even though this large variation in
spending is negatively related to the education and income of the state.

A variety of other programs and financing incentives is designed to
promote more equality in schools. Part of this can be seen in table 6.2,
which charts the financing of schools by the various levels of govern-
ment. States have increased their share of spending, while local shares
have declined. After early growth in programs, the federal share has
been virtually flat.* The growth in state shares is at least partially related
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to school funding court cases or attempts by legislaturcs to deal indepen-
dently with the issues raised in those cases.
Beginning in the late 1960s, a wave of school finance cases has swept
the nation. The origins of these cases are typically traced to the Califor-
nia case of Seranno v. Priest. The underlying legal theory was that chil-
dren in property-poor school districts with their commensurately limited
taxing power were being discriminated against, because the ability of the
school to raise funds depended on the wealth of the students’ neighbors.’
This suit, originally brought under both state and U.S. constitutions, be-
came the model for similar suits in a majority of the states. Although the
U.S. Supreme Court ruled that existing state school financing plans did
not violate the equal protection clause of the 14th Amendment, most
state constitutions explicitly define a state role in the provision of ele-
mentary and secondary schooling, and they have been the focus of suits.
State courts have split on whether or not their financing arrangements
violate the state constitution, but one overall effect of the court action
has been the relative increase in state funding that has come from the
state. The general thrust of these suits has been that states should take a
larger responsibility in school funding in order to ameliorate if not elimi-
nate the funding advantages that certain districts have. This by itself
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Tuble 6.2 Average Shares of Public School Revenues (percent)

1960 1970 1980 1990 1995

Fed?i’;\l 44 8.0 9.8 6.1 6.8
~

State 39.1 39.9 46.8 471 46.8

Local 56.5 521 43.4 46.8 464

Total 100.0 100.0 100.0 100.0 100.0

leads to an increase in state share. Moreover, since there is frequently a
significant amount of redistribution of funding called for by court orders
and by legislative “equity” initiatives, it appears frequently to be more
feasible to increase the total spending while changing the pattern; that
is. it is easier to redistribute a larger pie than a constant pie. Considerable
heterogeneity exists across states, however. and such gencralizations fit
the aggregate better than individual states.

The primary focus of the court cases has been equity (although it may
be changing recently).”® If there is a wide disparity in the funding and
quality of schools, the argument goes, there will be subsequent dispari-
ties in earnings and other outcomes. And, whereas quality is the general
rubric of concern, most of the court cases have focused a majority of
attention on purely fiscal and expenditure aspects of schools.

The prevailing evidence suggests that court cases have tended to pro-
mote a more even distribution of spending across districts. Wyckoff
(1992) analyzed measures of dispersion of spending across states. This
work was extended by Murray, Evans, and Schwab (1998). Murray, Ev-
ans, and Schwab show that states under court order have moved more
toward equality that those not under order. although few states have
made dramatic changes.

The slow changes in the state share should not obscure the fact that
overall spending grew dramatically over the past three decades. Table
6.3 shows the overall growth in spending and in the underlying compo-
nents of spending. Overall real spending per pupil more than doubled
between 1965 and 1995. During the same period pupil/teacher ratios de-
clined dramatically, and the percentage of teachers with at least a mas-

ter’s degree more than doubled. so that a majority of teachers in 1995
had graduate degrees. The growth in spending has also been larger in
states with court judgments (Downes and Shah 1995). Thus, movements
toward equality have also contributed to overall growth (with some po-
tential cffects on variations in spending across states).

Table 6.3 Public School Resources in the United States, 196()-96

1965-66 1970-71 1975-76 1980-81 1985-86 1990-91 1995-96

1960-61

Resource

24.7 223 204 18.7 17.9 17.2 17.3

258

Pupil-teacher ratio

Teachers with master’s degree or

56.2
15

215 375 49.6 514 53.1
12 15 15

233

235

more (percent)

Median ycars teacher experience

Current expenditure/average

daily attendance (1996-97

dollars)

2,678 3,645 4,308 4589 5.484 6.239

2,122

6.434

sourck: U.S. Department of Education (1997).
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The important point throughout this discussion is that -ll?cre has been
a consistent push to bring about more equality in the provision of school-
ing. The federal government has concentrated almost all of its effort on
sff_&{)orting disadvantaged students with supplementary funds and Rr(.)-
grams. The states provide broader support for' SCl:lOOlS, but much of it is
designed to bring about greater in-state cqualny.m sch.ool resources.

Does this movement by governments have a discernible effect on stu-
dent performance and on subsequent inequality in earnings and wel!-
being? That issue, of course, is central to any z}s§essment of government's
contribution to ameliorating societal inequalities.

New Evidence on Government Interventions and Qutcomes

The importance of states and localities, plus differences in the availabil-
ity of data, lead to separate consideration of betwe.en-state effects and
within-state effects of government spending and policy. In both betwee.n
and within analyses, we also consider effects not only on the over?\ll vari-
ation in outcomes but also on the differences in black and white out-
comes. Unfortunately, much of the past evidence relates on!y tang?n-
tially to the kinds of policies that appear directly related to inequality.
The past evidence that resources are not closely r'elafed t.o mean student
performance suggests that actions aimed at the distribution of resources
will also meet with limited success in terms of outcomes. Nonetheless,
estimation of the cffects of differences in levels of spending across states
has been flawed by misspecification problems. Further, the effects of
changes in the within-state distribution of resources have not been ade-
quately traced to the distribution of student outcomes, the presumed

object of equalization policies.

Between-State Evidence

The between-state differences in school quality and student putcomes
may be thought of as extensions of existing analyses of educational pro-
duction functions. In the production function analyses, resQurce usage
(and other factors) are related to student performance. It is easy then
to see that these provide some direct information about how resource
differences across states would be expected to affect the overall st'ate
distribution of state performance. If the educational production functhn
were known, it would be possible to estimate directly how differences in

Schooling, Inequality, and the Impact of Government

mean spending translate into marginal differences in mean student per-
formance.

An overall assessment of the findings of educational production func-
tion estimation has been presented elsewhere (Hanushek 1986, 1997).
The conclusion in those articles, which collect and tabulate the existing
production function estimates of resource effects, is that there does not
appear to be a strong or systematic relationship between resources and
student performance. This evidence combines the estimated effects of
real resources and of spending differences, which both point in the same
direction." The estimated effects of variations in resources on student
performance are distributed around zero with only a small portion indi-
cating a positive and statistically significant effect of resources on perfor-
mance. Therefore, the existing econometric studies give little reason to
expect that more resources will be translated into outcomes, at least
within the current organizational environment. This evidence thus pres-
ents a prima facie case suggesting that efforts to equalize funding and
resources will have little effect on the equality of outcomes.

This work is not without controversy, however, and part of the debate
relates directly to the discussion here. Card and Krueger (1992) concen-
trate on the ways in which historic across-state differences in resources
and spending relate to differences in worker earnings.”? They conclude
that interstate differences in spending are directly related to subsequent
labor market earnings. Thus, this analysis by Card and Krueger both con-
tradicts the overall findings of the production function analysis and
raises the suggestion here that the large interstate differences in school
spending relate directly to current issues of income inequality.

The extensive discussions aimed at resolving the differences between
the overall production function estimates and the Card and Krueger esti-
mation point to important considerations for this analysis. While the dif-
ferences have been approached from a variety of perspectives,' the key
for this work relates to differences in state education policies. No studies
have adequately characterized or measured how state policies (other
than spending) influence student performance. This omission has clear
implications for bias in the estimation of educational production func-
tions across states. Hanushek, Rivkin, and ‘Taylor (1997) note that aggre-
gation of data to the state level will work to exacerbate any regression
bias that comes from omitted state-level variables, The theoretical sign
for any bias depends on the correlation of state policies and spending
and is unknown a priori. They provide evidence that demonstrates an
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aggregation bias that pushes estimated expenditure effects toward show-
ing positive impact on student performance. Specifically, a review of past
analyses, reproduced in table 6.4, shows that studies within single states
twhere any state policies are held constant) find less support for any
spending effects than studies across states. Moreover, this bias toward
positive spending effects is more significant when the across-state analy-
ses rely upon state aggregate data.'* The essential aspect of this evidence
is the strong indication that differences in state policies are important in
determining student performance, but these studies offer little guidance
about how to specify or measure the key aspects of state differences.

To consider the impact of between state differences in spending, we
begin with consideration of the potential biases from different state poli-
cies in the context of a simplified production function:

(1) Osl = f(Xu'p: Rn)’

where O, is aggregate student outcomes in state s in time ¢; X, is a vector
of current and past family and other exogenous factors affecting perfor-
mance; and p_R,, is the effective school resources in state s cumulative to
time t. The effective school resources are written as spending in the state
(R) that is augmented by state policies (p,), which imply that any spend-
ing is more or less effective depending upon prior policy choices.!* Then
consider directly estimating an operational version of this such as

(2) 0;1 = Ang(psRﬂ)ysu’

where ¢, is an independently and identically distributed error term, and
B and v are production parameters. Here the problem of state differ-
ences in the effectiveness of resources (p,) becomes apparent. In estima-

tion form, we have
(3) o,=a, +Px, +, + (yInp, + Ing),

where small letters denote logarithms of the previously defined vari-
ables. If p, is not measured but included in the composite error term,
the parameters of interest will be biased when this omitted variable is
correlated either with resources or other determinants of performance.
Now consider the situation if student performance and its determinants
can be observed at some previous time T for the same set of students. If
state policies (i.c., p, for each state) are constant over time, we can es-

timate
4) Ao, = a* + BAx, + yAr, + (Ing, - Ing,).

1

Table 6.4 Percentage Distribution of Estimated Effect of Expenditure per Pupil by State Sampling Scheme and Aggregation

Statistically
Significant

Statistically Insignificant

Unknown Sign

Negative

Positive

Negative

Paositive

Number of Estimates

Level of Aggregation of Resources

13%

19%
26

7% 34%

11

27%

163

Total

89

Single state samples®

14
22

11

18

35

74
46

Multiple state samples®

17

With within-state vanation®

32

28

Without within-state variation

NoTE: Rows may not add to 100 because of rounding,
*Estimates from samples drawn within single states.

*Estimates from samples drawn across multiple states.

<Resource measures at level of classroom, school. district. or county. allowing for variation within cach state.

JdR e >, . 1 1281 ithi
Resource measures aggregated to state level with no variation within each state.
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Table 6.5 Effect of State School Spending on Growth in NAEP Student Per-
formance between Fourth and Eighth Grade

Mathematics Reading
hall (1992-96) (1994-98)
Log (percent adults less than high school) -0.039 —-0.075
(—2.56) (—2.78)
Log (school expenditures 1992-96) —0.0062 -0.014
(-0.77) (~0.92)
Constant 0.427 0.637
(4.56) (3.70)
R: 18 22
Number of states 36 32

NoTEs: Regression estimates are weighted by the average daily attendance (ADA) in the
state in 1995. Test performance is the change in log of average student performance be-
tween fourth and cighth grade in the years identified. Education of parents is the percent
of the population aged 25 and older with 11 or fewer years of education in 1990. School
spending is the gecometric average real state current expenditure per ADA between 1992
and 1996.

Estimation of this model with aggregate data, while subject to consid-
erable uncertainty, can provide some clues to the ways in which govern-
ment policy influences student performance. In particular, during the
1990s, the NAEP has provided state data on student performance at dif-
ferent grades. The key element of the NAEP testing is that the same
cohort of students is tested over time so that estimation of equation (4)
is feasible. In mathematics, state performance for fourth graders in 1992
can be matched with this cohort’s eighth grade scores in 1996. Similarly,
in reading, state performance for fourth graders in 1994 can be matched
with this cohort’s eighth grade scores in 1998.'¢

Table 6.5 presents basic estimates for between-state differences in
NAEP performance. These simple models provide no reason to believe
that very large state differences in resources lead to differences in aver-
age achievement across states. The estimates of the resource parameter
() are insignificant and negative. State differences in adult education
levels do, on the other hand, significantly affect the growth in student
performance.

It is possible, however, that these aggregate performance measures
mask an underlying structure of differences. Most importantly, the ag-
gregate performance presented earlier on NAEP over time shows a nar-
rowing of the racial gap, particularly during the 1980s. Grissmer. Fian-
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agan, and Williamson (1998) suggest that this narrowing was largely a
function of added resources to the educational system, either reflecting
1otal spending or reductions in pupil/teacher ratios. Cook and Evans
{2000), on the other hand, find that the narrowing of NAEP scores be-
tween blacks and whites cannot be a reflection of school funding levels.
Thus, if resources were to be a prime factor behind the narrowing of test
score differences by race, it must be the case that minorities are more
sensitive to resource differences than white students.

To test for differential sensitivity of minorities to spending, we con-
sider the race-specific value added of schools across states. The same
state NAEP data are disaggregated into white, black, and Hispanic
scores, and the same log growth models are estimated separately for
each group. The results of this estimation are displayed in table 6.6.
Again, as can be easily seen, state differences in resources have no more
effect on black or Hispanic scores than on white scores. These results
also hold when the racial distribution of students in each state is included
in the models.

In sum, the between-state differences in resources appear to have
little to do with the distribution of student outcomes. This reinforces
the overall findings of the production function analyses, but it also adds
important new information. The previous evidence of state differences
in spending is confounded with an omitted variables problem. This evi-
dence—which deals with the omitted variables problem through estima-
tion of state value added models—adds further insight into the role of
states in affecting inequality. This finding is also important because ap-
proximately two-thirds of the variation in school spending is found in
variations in mean spending across states (Murray, Evans, and Schwab
1998).

Within-State Evidence

The previous evidence on how variations in spending across states are
unrelated to student performance fails to address two significant issues.
First, the measure of student performance is eighth grade test scores, but
these may not be a good reflection of outcomes. Second, much of the
policy attention given to distributional issues, both in judicial and legis-
lative arenas, has focused on the within-state variation in spending, an
issue that is ignored in the between-state analysis. This section addresses
both of these issues.
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0.0049

-0.327
(-5.15)
(0.17)
15
(5.40)

Hispanic

-0.134
(-3.00)
-0.014
(-0.89)
0.869
(3.59)

Reading 1994-98
Black

-0.082
(~3.10)
-0.146
(~0.97)
0.653
(3.94)

White

~0.197
-5.73)

-0.0097
(-0.65)
1.078

Hispanic

(

-0.095
(~2.20)
-0.138
(-0.77)
0.725
(2.64)

Mathematics 1992-96
Black

0.391
(3.95)

~0.036

(-2.24)
-0.0039

(~0.45)

Table 6.6 Effect of State School Spending on Growth in NAEP Student Performance between Fourth and Eighth Grade, by Race
White

and Ethnicity

Log (percent adults less than high school)

Log (school expenditures 1992-96)

Constant

-
[2¢]
i
~

28

27

.58

16
30

14
36

cthnic group. Regression estimates are weighted by the average daily attendance (ADA) in each racial/ethnic group in the state in 1995. The educa-
tion of parents is the percent of the population aged 25 and older with 11 or fewer years of education in 1990. School spending is the geometric av-

Notes: Test performance is the change in log of average student performance between fourth and eighth grade in the years identified for each race/
crage real state current expenditure per ADA between 1992 and 1996,

Number of states
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Test performance of students has been used frequently as a surrogate
for longer-term outcomes such as labor market success; although there
are questions about this. The primary argument for cmploying test score
measures is that student performance can be related to the specific
teachers and programs of students in ways that are generally impossible
if one must wait for students to enter the labor market. This approach
presumes that test scores are a reasonable index for skill dimensions that
ultimately show up in longer-term outcomes. Although there is evidence
that this is the case, it is also clear that much of the labor market out-
comes is not explained by variations in measured test scores, which sug-
gests the possibility that school resources could still influence students’
long-run performance.'” For example, Card and Krueger (1992) suggest
that one reason for the divergence of results between the general find-
ings of production function studies of education and their analysis of
census earnings patterns is simply the superior measures of long-run out-
comes that are found in labor market data. By concentrating on labor
market outcomes, they assert, a truer picture of the relationship between
school resources and student performance may be observed.

The Card and Krueger approach is useful to consider here. They begin
with data from the decennial censuses, which give earnings of individuals
of varying ages and schooling levels. They then use information about
state of birth and age to estimate the average state school spending when
each individual was attending schooling. Thus, for example, a 35-year-
old high school graduate in 1980 who was born in Ohio would be esti-
mated to have the average Ohio school spending between 1951 and 1963.
They then relate variations in the estimated return to varying quantity
of schooling to school spending for each individual.’® While their ap-
proach was directly related to between-state differences in school re-
sources and earnings, it seems better suited to considerations of within-
state differences.

Consider earnings for an individual { that are consistent with equa-
tion (2):

(5) om = al + Bxul + Y’;u + (Ylnps - lnem)‘
Within a state, p, is constant, so the variance in (log) earnings would be
©  varo,) = Bvar(x,) + ¥ var(r)varfinge,)] + 2Bycovx,.r,)

under the assumption that the errors (¢) are uncorrelated with the exog-
enous variables. In the subsequent empirical analysis, we do not explic-
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itly measure cov(x, r) but include it as part of the composite error term.
This approach presents problems only if there is a systematic relation-
ship across states between the within-state variance in resources and
farhily background and the within-state covariance of these. We know of
no evidence for this.

The empirical analysis matches variations in earnings to variations in
family education and state school resources. We concentrate on workers
ages twenty-five to thirty-seven in 1990. The bottom end of the range is
chosen to begin with a period when most individuals have left school
and are in the labor force. The top end of the range reflects availability
of school spending data across districts within each state. The Census of
Government School System Finance (F33) File provides annual data on
current expenditures per pupil from 1968-96." Someone who is thirty-
seven in 1990 would have been in the ninth grade in 1968. Thus, by begin-
ning with this group, we can calculate the relevant average high school
spending (grades nine through twelve) for each state for the workers in
the sample.

We divide the age range into four separate cohorts (ages 25-27, 28-30,
31-33, and 34-37). For each region of worker residence, we can calcu-
late variations in earnings by cohort, race, gender, years of schooling,
and birth state. We then merge information on school spending varia-
tions (from the F33 data) and on variations in family characteristics
(from the Current Population Survey) within birth state for the relevant
cohorts.®

We estimate different variants of equation (6) using the combined
data set with separate observations for the various groups. Table 6.7
presents basic estimates for the combined cohorts. These estimates are
separately provided by race and gender. While other work (Somers
1998) presents a variety of variants on the basic estimation, here we con-
centrate simply on the overall patterns.®

The key result for the purposes of this investigation is that variations
in spending have a significant negative relationship to variations in earn-
ings for whites. For black males there is an insignificant positive relation-
ship, whereas only for black females does a significant positive relation-
ship appear. In other words, except for black females, reduced variation
in spending—the object of judicial and legislative policies in many
states—is actually associated with higher variation in ultimate labor
market outcomes.

When other measurcs of family background are employed, similar re-
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Table 6.7 Estimated Relationship of Variations in School Spending and Varia-
tions in Earnings (all workers ages 25-37 in 1990)

White White Black Black
Men Women Men Women
School spending (c.v.) -0.051 -0.076 0.014 0.081
(—6.1) (~72) (0.6) (3.5)
Parental education (c.v.) 077 0.001 0.002 (0.151)
(8.4) .0 (0.2) (10.7)
R: 52 64 43 S1
Observations 3,950 3,903 2,166 2,190

sults hold. Additionally, because of possible endogeneity concerns, the
occurrence of a state court judgment requiring more equalized funding
is used as an instrument for spending in years after the judgment. This
also fails to change the overall finding of unintended perverse effects of
expenditure equalization.

The important aspect of this estimation is that it provides a general
way of assessing the impact of variations in within-state spending on
performance. Even though the modern wave of school finance reform,
largely propelled by state actions, has lasted over three decades, little
analysis of the impact of these actions has been done.”* This analysis
generalizes the results to incorporate both interstate and intertemporal
variations in state spending inequality and finds that the intended conse-
quences of finance reform have not been realized.

Conclusions

Much of the explicit rationale for government educational policies in-
volves equalizing opportunities for citizens. This rationale is clearest at
the federal government level but holds also for state governments.

The focus of policy actions toward schools is most often the level of
spending in schools. A long history of past analyses of spending varia-
tions suggests that spending is a clumsy instrument for changing student
performance, so questions remain about whether redistributive spending
policies translate into more equality of outcomes.

The explicit analysis here concentrates on the two basic components
of governmental spending policies. First, wide variation in spending per
student exists across states. Past investigation of interstate differences in
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spending has been confused by misspecification problems and the impli-
cations of unmeasured differences in general state schooling policies.
Hgre variations in state spending are related to value added in student
achievement across states. This approach circumvents the most serious
biases from state policy differences. The results of between state differ-
ences in spending indicate no relationship with student performance on
math and recading tests.

Second, variations in spending within states are related to variations
in labor market outcomes. This added analysis both relates directly to
current judicial and legislative interventions in schools and provides a
conceptually superior measure of student outcomes. This analysis pro-
vides little confirmation of a powerful equalizing role for states. For both
white males and white females, there is a negative relationship between
spending variations and variations in ultimate Jabor market outcomes.
Only for black females is there confirmation of an hypothesized positive
relationship between variations in school resources and subsequent
equality of outcomes.

The results here confirm previous analyses of the determinants of stu-
dent performance. Resource variations, the most common metric for
considering governmental school policies, are not related to the level of
variation in student performance.

Notes

1. All states have compulsory schooling through age sixteen. Seventeen
states mandate age seventeen or eighteen or high school graduation.

2. In 1940, 41 percent of whites ages twenty-five to twenty-nine had com-
pleted at least high school education, while the similar figure for blacks was 12
percent. The closing of the gap to the 1996 amount was quite steady over the
postwar period.

3. This prediction is complicated, however, if school complction is growing,
because the achievement or ability of people defined in terms of completed
schooling will tend to be falling (see Welch 1999).

4. Desegregation programs have a variety of effects including changing the
racial composition in individual schools, altering the distribution of t¢achers
and resources across schools, and affecting the choice of districts by students.
The complex patterns of impact make identification of the impacts on student
outcomes difficult. The available studies concentrate on specific aspects but are
unable to capture larger cffects (sce Hanushek 1972; Armor 1995).

5. All budget numbers have been deflated by the Consumer Price Index
(CPI). These numbers present budget authority. Outlays follow a very similar
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pattern except that values from one year to the next may be distorted by which
fiscal year spending is recorded.

6. See Farkas and Hall (2000) for a discussion of numbers served and of
changes in the targeting of the program.

7. Hanushek, Kain, and Rivkin (1998) provided some support that the aver-
age program in Texas does boost achievement of special education students.

8. Note that these expenditure calculations do not include Head Start, whose
funding does not go through schools (U.S. Department of Education 1998).

9. The underlying academic arguments that were important in the develop-
ment of these cases are found in Coons. Clune, and Sugerman (1970).

10. The new version of state school finance cases has focused on “adequacy.”
or whether state funding is sufficient to meet state educational goals. While am-
biguity exists in the exact definition, this set of school finance cases appears to
address both the distribution and the level of spending across districts.

11. Teacher salaries are closely related to teacher experience and to teacher
degree levels, and variations in pupil/teacher ratios indicate how salarics are
distributed across students. Thus, these measures are a good indication of varia-
tions in instructional spending per student. Because these real resource mea-
sures are more frequently available than spending measures and because they
can be taken down to the classroom level, the real resources are overall better
indicators of the effects of resources than is spending.

12. Their approach uses census data for workers at the given census ycar
(1970 or 1980) in order to derive the labor market earnings of workers along
with schooling levels and age. They estimate earnings generating functions
where the estimated return to schooling varies by workers’ state of birth and
birth cohort. These returns to schooling are then related to characteristics of
schooling systems in each state of birth and time period.

13. A range of analyses is found in Burtless (1996). The most direct analysis
of the Card and Krueger approach is found in Heckman, Layne-Farrar, and
Todd (1996a. 1996b). They highlight issues of selective migration of workers
across states, of functional form of the estimated ecarnings models, and of sensi-
tivity of results to the particular samples.

14. The systematic effects of aggregation could come cither from omitted
variables bias or from errors in variables. In the latter case, aggregation would
improve the results, and the stronger effects in the aggregate data would be
more accurate. Hanushek, Rivkin, and Taylor (1996) test these alternative ex-
planations and find that misspecification bias instead of crrors in variables ex-
plains the pattern of results.

15. The state factor incorporates both cost differences across states and poli-
cies that affect how resources are translated into student performance. We do
not emphasize cost differences here, although they obviously complicate any di-
rect analyses of interstate spending differences.

16. The NAEP is not a longitudinal design with respect to individual stu-
dents, but it includes random samples of the same cohorts in these different
time periods. This set of matched cross sections, when employed in the value-
added form of equation (4), introduces some measurement error in back-
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ground factors, but any bias is proportional to the sampling error to total vari-
ance ratio.

wf‘l?. Early analyses of labor market outcomes tended to show positive but rel-
atiyely weak relationships between earnings and test scores. More recent analy-
ses‘ﬁlowever, have indicated an increased relationship (e.g., O'Neill 1990;
Bishop 1991; Grogger and Eide 1993; Murnane, Willett, and Levy 1995; Neal
and Johnson 1996). The exact reason for the increased relationship is not en-
tirely clear, because more recent studies have improved data sets and analyti-
cal methods and because the nature of the labor market itself may have
changed. Nonetheless, at least for more recent periods, the two-stage model
suggested in common production function estimation seems justified.

18. This description is highly simplified, and the details prove to be impor-
1ant. See Heckman, Layne-Farrar, and Todd (1996b) and other discussions in
Burtless (1996).

19. In some years there is a full census of districts; in other years there is a
sample of districts within each statec. We combine these to obtain annual esti-
mates of spending variation.

20. The quality of family background data from the CPS differs across time,
because the specific age of children in families was unavailable before 1967.
Here we combine evidence across the different CPS years, but separation does
not change the results.

21. The actual estimation relies upon coefficicnts of variations for earnings,
family background, and spending. Because we use linear rather than logarith-
mic variances, this approach eliminates differences in cost of living across areas
and focuses on the underlying distributions.

22. Variations include different measures of family background, different
sample definitions by cohort and employment status, and different specific em-
pirical specifications that do or do not incorporate degree level indicators.

23. Downes (1992) is an exception. Looking at reform in California follow-
ing the Seranno case, he finds little reduction in the variation of student perfor-
mance.
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