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Until relatively recently, the consensus among
social scientists was that providing schools addi-
tional resources would have little impact on student
achievement—the so-called “money doesn’t matter”
thesis (Ladd, 1996). This counter-intuitive view ac-
tually dates from the “Coleman Report” which
found family influence strong and little effects of
school resources (Coleman et al., 1966).  Influential
reviews by Eric Hanushek (1989, 1994, 1996) also
argued that evidence from over 300 empirical stud-
ies provided no consistent evidence that increased
school resources raised achievement scores.  While
this view was consistently challenged by many edu-
cators, policymakers, and parts of the research com-
munity,  the empirical evidence simply suggested
otherwise.

This scholarly consensus began to crack in the
early 1990s. Hedges and his colleagues conducted a
formal meta-analysis of the studies that Hanushek
had reviewed. They found that most of these stud-
ies lacked the statistical power to detect resource
effects even when they were quite large.  When
Hedges and his colleagues pooled data from all
available studies, the results indicated a positive,
statistically significant effect and provided evidence
that some programs may have large effects (Hedges
et al., 1992; Hedges and Greenwald, 1996).  Other
work conducted with alternate methodologies like

Hierarchial Linear Modeling rather than the “pro-
duction function” framework used in the economet-
ric community often showed positive effects of re-
sources.1

Nevertheless, Hanushek made one argument
that was hard to rebut.  Measured in constant dol-
lars, per-pupil expenditures (PPEs) doubled be-
tween the late 1960s and the early 1990s.  Yet the
National Assessment of Educational Progress Tests
(NAEP) of  representative samples of 9-, 13-, and
17-year-old children seemed to show little improve-
ment during the period when resources rose so rap-
idly.  The increases in reading and mathematics
scores from the early 1970s to 1992 were between
0.1 and 0.2 standard deviation or about 4–5 percen-
tile points.

However, accumulating evidence is now chal-
lenging both the NAEP evidence and the accuracy
of previous empirical studies.  The accumulative
evidence is certainly sufficient to replace the
“money doesn’t matter” hypothesis with one that
states that additional money matters for students
from less advantaged backgrounds and minority
students,  but may not matter for students from more
highly advantaged backgrounds.  Several lines of
research are converging toward this hypothesis.
They include the following:
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1 For two recent examples see Gamoran, 1996 and Raudenbush, forthcoming.
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● Re-analysis of experimental data on effect of
class size

● Evidence that model specifications used in
many previous studies involving non-experi-
mental data have been flawed

● Evidence that from 1967–91, increases in
available educational resources aimed at in-
creasing regular students’ achievement has
been markedly overestimated

● Evidence that the more limited real resources
available to increase achievement scores from
the late 1960s to the early 1990s was dispro-
portionately targeted at minority and lower
income children

● Evidence that minority and less advantaged
children made substantial gains in test scores
in the 1970 to 1990 period,  but more
advantaged white students
made only small gains

● Evidence that the timing of
score gains of minority chil-
dren seem to be related to
both the civil rights and war
on poverty efforts as well as
declines in class size.

A more consistent set of evi-
dence is now emerging which
shows that disadvantaged students
received the largest resource gains
and that large score gains occurred
among these students.  We first dis-
cuss the evidence from NAEP scores
and the companion findings concerning resource
growth and targeting.  We then discuss several hy-
pothesis for large score gains among blacks in the
1970s and 1980s, and the correspondence with ex-
perimental data on the effects on class size. Finally
we discuss why estimates on the effects of resources
from non-experimental data are now being seriously

challenged,  and probably have to be discounted in
favor of the experimental data.

Rising Resources and Rising NAEP
Scores

The often-quoted evidence that real per-pupil
resources doubled in education from the late 1960s
to early 1990s while NAEP scores stagnated is
flawed on four accounts.  First, although mean
NAEP scores did not rise much, this was partly be-
cause of rapid growth in the low-scoring Hispanic
population.  When disaggregated, scores for all ra-
cial-ethnic groups rose in reading and mathematics
for all age groups.  Non-Hispanic whites scores rose
by smaller amounts, while scores for Hispanic and
blacks rose dramatically.  Second, the real increase
in educational expenditures was far less than the
CPI adjusted PPE data would indicate. Use of more

appropriate indices for adjustment
of educational expenditures due to
their labor intensity provides much
smaller estimates of real growth.
(Rothstein and Miles, 1995; Ladd,
1996a)   Third, a significant part of
the smaller estimated increase went
for students with learning disabili-
ties, many of whom are not tested.2

A significant part also went for
other socially desirable objectives
that are only indirectly related to
academic achievement.  Taking into
account better cost indices and in-
cluding only spending which
would have been directed at in-
creasing achievement scores,

Rothstein and Miles (1995) concluded that the real
increase in per pupil spending on regular students
was closer to 30 percent than to 100.

Finally, the association of additional resources
with increased test scores depends upon the distri-
bution of the increased spending.  The evidence in
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2 All sides agree that a disproportionate fraction of the expenditure increase during the NAEP period was directed toward
special education (Lankford and Wyckoff, 1996; Hanushek and Rivkin, 1997).  Hanushek and Rivkin estimate that about a
third of the increase between 1980 and 1990 was related to special education.  NAEP typically excludes about 5 percent of
students who have serious learning disabilities.  However, special education counts increased from about 8 percent of all
students in 1976–77 to about 12 percent in 1993–94.  These figures imply that 7 percent of students taking the NAEP tests were
receiving special education resources in 1994, compared to 3 percent in 1976–77.  This percentage is too small to have much
effect on NAEP trends, but it should in principle have had some positive effect.
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Rothstein and Miles (1995) shows that a dispropor-
tionate amount of resources was directed toward
minority and lower income students.3   Scores of
minority students and lower scoring white students
all showed large gains. The argument that additional
resources did not matter is not applicable to these
students.  However,  if significant additional re-
sources were also directed toward advantaged stu-
dents, the evidence would show much smaller gains,
and the argument that “money doesn’t matter” may
apply to these students.

NAEP Data4

Trends.  Figure 1 shows how black and white
17-year-olds’ reading and mathematics scores
changed between 1971 and 1996.5   Figures 2 and 3
show the same data for 9- and 13-year-olds.  Each
score by race is relative to the earliest test score re-
corded, so a difference between black and white
scores at a given year represents a change in the
black-white score gap.  The following points stand
out:

● The black-white gap narrowed for all ages in
both subjects due to substantial gains in black
students’ scores while white students regis-
tered smaller gains.

● The black-white gap narrowed the most for
13- and 17-year-olds due to dramatic increases
in black scores from the late 1970s to the late
1980s when black gains were 0.6 to 0.7 stan-
dard deviation above white gains.

For 13- and 17-year-olds, the gap stabilized or
widened in the 1990s due to significant declines in
black reading scores and stable black mathematics
scores, while white mathematics scores were increas-
ing. By 1996  black students’ gains were between
0.2 and 0.6 standard deviations greater than white
students’ gains. The black-white gap for 9-year-olds
narrowed by 0.25 to 0.35 standard deviation by 1996.
The pattern of gains among this group is quite dif-
ferent from that of black adolescents,  and the pat-
tern also differs somewhat for reading and math-
ematics.  Black 9-year-olds gained more than older
blacks during the 1970s and  gained less than older
blacks during the 1980s. Although reading scores
among black 9-year-olds show declines after 1988,
unlike adolescent reading scores, they have returned
to 1988 levels.  Additionally, mathematics scores con-
tinued increasing after 1988 among this cohort.

It is important to stress that even when black
gains were largest, they never came close to elimi-
nating the black-white gap.  The largest reduction
in the gap was for 17-year-olds’ reading scores be-
tween 1971 and 1988.  In 1971 the median black

3 Rothstein’s and Miles’ data analyzed detailed data in only nine school districts.  More national evidence is needed concerning
the relative allocation of additional resources among different types of students.  There is little doubt that many of the new
programs which were initiated or expanded were directed toward minority or low-income children.  These included
compensatory education programs such as Title 1 and HEADSTART, efforts within states to change to more equitable funding
formulas and desegregation initiatives.  However, funding also may have increased for advantaged students.  More direct
evidence is needed from school-district-level analysis of funding trends for high and low income districts.

4 See Cambell et al., 1994 and Cambell et al., 1996 for descriptions of the NAEP data and further references.
5 The scores have been converted to relative scores  by assuming the earliest test score for each race is zero.  Thus, the difference

in scores reflects changes in the black-white gap from the earliest test.  The scores are converted to standard deviation units by
taking the mean score difference from the earliest test and dividing by a metric that remains constant over the period—the
standard deviations of all students for the earliest year. Another common practice is to measure the gap with respect to the
standard deviation in the same year.  Since the standard deviation for all students declines for mathematics scores,  but
increases for reading scores this method changes the metric over time and would result in a somewhat different measure of
gap reduction.
The 1973 and 1971 scores for non-Hispanic white students were estimated because the only published scores are for combined
Hispanic and non-Hispanic white students in those years. Tests after 1973 have separate data for Hispanic and non-Hispanic
white students.  We make a small correction in the 1971 and 1973 white data by determining the proportion by age group of
students who were Hispanic and assuming that  the difference between Hispanic and non-Hispanic white scores were the
same in 1971 and 1973 as for the 1975 reading  and 1978 mathematics tests.
Also the 17-year-old NAEP scores reflect only students rather than all 17-year-olds.  Consequently,  the 17-year-old scores will
be biased with respect to 9- and 13-year-old scores. We make a correction for 17-year-old scores using the proportion of 17-
year-olds in school by race in 1971–73 and 1996.  We assume that those not tested would have scored one-half standard
deviation below the mean score for their respective race—probably a conservative assumption.  School enrollment data from
the October Current Population Survey (CPS) shows approximately 88 percent of white and 83 percent of black 17-year-olds
were in school in 1970 versus 89 and 90 percent in 1988 (Cook and Evans, forthcoming).
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Figure 1.—NAEP mathematics and reading scores for 17-year-old students, by race/
ethnicity

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).
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Figure 2.—NAEP mathematics and reading scores for 13-year-old students, by race/
ethnicity
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scored between the 10th and 12 percentiles of the
white distribution.  By 1988 the median black scored
between the 26th and 28th percentiles of the white
distribution.  For the other age groups, the gap re-
mained even wider.

Cohorts.  Reading and mathematics are ordi-
narily thought of as a cumulative process in which
early gains are necessary before later gains take
place.  Charting scores by entering school cohorts
tests for the presence this pattern.  We characterize
cohorts by the year in which they would normally
have been in first grade, namely the year in which
they were six years old.  Each entering school co-
hort could have taken three tests in their school ca-
reer—at age 9, 13, and 17.  Figures 4 and 5 show
each NAEP test score between 1971 and 1996 by the
year of school entry.  The scores for each age group
are connected so that the pattern of increase by age
within each entering school cohort can be more eas-
ily determined.

The following findings stand out:

● Black gains were small for cohorts entering
school prior to 1968.

● The most significant black score gains oc-
curred for cohorts entering school from 1968
through 1972 and 1976 through 1980.6   After
this period of rapid increase in both math-
ematics and reading scores, mathematics
scores have stabilized while reading scores
have declined.

● Except for 9-year-old mathematics scores, co-
horts entering school after 1980 have regis-
tered no further score gains.

● Black reading gains precede mathematics
gains.  The data show small gains in reading
for cohorts entering in the 1960s and dramatic
gains for the 1968–72 cohorts.  The mathemat-
ics data show no evidence of gains before the
1971 cohort.

6 For cohorts entering before 1968, we have no data on 9-year-olds.  The position of the cohort curve is thus more uncertain for
9-year-olds than for the 13- or 17-year-olds—especially for reading.  The large gain in 9-year-olds’ reading between the cohorts
entering in 1968 and 1972 may well indicate that there was also some gain at age nine between the 1964 and 1968 cohorts.  If
that were the case, and if we had the data, it would have the effect of raising all subsequent 9-year-old points in the cohort
graphs and make the 9-year-old patterns closer to the pattern for older groups.  For mathematics, however, 9-year-olds in the
cohorts that entered in 1970 and 1975 scored at about the same level, making earlier gains appear less likely.

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).

Figure 3.—NAEP mathematics and reading scores for 9-year-old students, by race/ethnicity
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Figure 4.—NAEP reading scores for black students, by year of school entry

Figure 5.—NAEP mathematics scores for black students, by year of school entry

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).
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While the data does show strong cohort patterns,
it also indicates that scores can increase at later ages
above gains achieved at earlier ages.

Regions. The regional data shows that signifi-
cant black gains and black-white gap reductions
occurred in all regions for each age and subject,  al-
though some regional differences do exist (See fig-
ure 6 and 7).7   Black score gains were somewhat
larger in the south and west,  although the reduc-
tion in the black-white gap was fairly uniform across
regions.

Taken together, the NAEP data raise a number
of questions:

● Why did both black and white scores rise for
all ages in both reading and mathematics?

● Why did black scores rise substantially more
than white scores at all ages
and in all subjects?

● Why were black gains
mainly concentrated for co-
horts entering school  be-
tween 1968–72 and 1976–80?

● Why did older black stu-
dents gain and then lose
more than younger black stu-
dents?

● Why did black reading gains
precede black mathematics
gains?

● Why did significant black
gains occur in all regions of the country with
somewhat higher gains in the south and west?

● Why were black-white gap reductions fairly
uniform across regions?

● Why did low-scoring students gain more in
mathematics and less in reading than higher
scoring students, regardless of race?

The most striking feature of the NAEP results
for blacks is the size of adolescents’ gains for co-
horts entering from 1968–72 to 1976–1980.  These
gains were 0.6 standard deviation across subjects.
Such large gains for very large national populations
over such short time periods in tests similar to the
NAEP are rare, if not unprecedented.  Scores on IQ
tests given to national populations seem to have in-
creased gradually and persistently throughout the
twentieth century, both in the United States and else-
where (Flynn, 1987; Neisser, in press).  While evi-
dence exists for large gains on the RAVENS  test
which measures a narrower ability than tests like
the NAEP,  the gains on tests similar to the NAEP
have averaged about 0.02 standard deviations per
year—a fraction of the black rate in the 1980s.  Nei-
ther these gradual, persistent gains in IQ scores can-
not be explained, nor can it be explained whether
the gains are larger for minority or other

subgroupings of the population
(Flynn, 1987).  But no evidence ex-
ists in this data involving large
populations showing gains of the
magnitude made by black students
over a 10-year period.

It is even unusual to obtain
gains of this magnitude in intensive
programs explicitly aimed at rais-
ing test scores.  Early childhood in-
terventions are widely thought to
have the largest potential effect on
academic achievement, partly be-
cause of their influence on brain
development.  Yet only a handful
of “model” programs have reported

gains as large as half a standard deviation (Barnett,
1995).  These were very small-scale programs with
intensive levels of intervention. Even when early
childhood programs produce large initial gains, the
effects usually diminish over time.  Among blacks
who entered school between 1968 and 1978 gains
were very large among older students and were not
confined to small samples, but occurred nationwide.

7 The race x region data is unpublished and was provided by Michael Ross of the National Center for Education Statistics.  We
only have regional data for 1971–92.   For  the purpose of reporting NAEP data, the Department of Education places Texas in
the West whereas, the U.S. Bureau of the Census places Texas in the South.  This is important when interpreting black regional
scores in the West, because a sizable proportion of these blacks are in Texas.
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SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).

Figure 7.—Change in NAEP mathematics scores between 1971 and 1992, by region, race/
ethnicity, and age

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).
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Figure 6.—Change in NAEP reading scores between 1971 and 1992, by region, race/
ethnicity, and age
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Large changes in scores of 0.5 standard devia-
tion and more which are sustained through older
ages have been observed when sustained interrup-
tions in schooling occurs at younger ages (Ceci and
Williams, 1997).  Black students typically gain about
0.4 standard deviations per year on the NAEP tests
between the ages of 9 and 13.  In terms of “grade
equivalents,” black adolescent gains were equiva-
lent to approximately 1.5  years of additional school-
ing. The large black gains sustained for older stu-
dents suggests that there may have been a major
change in the quality of blacks’ school experience
beginning in the late 1960s.  This change in school
experiences could reflect social and legal changes
aimed at equalizing educational opportunity, addi-
tional educational resources that were especially
helpful for black students, and the implementation
of civil rights legislation creating
new job opportunities for academi-
cally successful blacks, which may
have made black students more ea-
ger to take advantage of any oppor-
tunities their schools provided.

However,  before testing more
specific hypothesis about changes
in schools,  we need to account for
how changes in families may have
affected test scores.  Family charac-
teristics account for the largest part
of the variance in test scores in cross
sectional models,  and family char-
acteristics changed significantly in
this period. Thus, it is important to
estimate how changing families
would be expected to change achievement scores.

Family Changes
The available evidence would indicate that

changes in the family would be expected to have a
positive effect on test scores from 1970 to 1990
(Grissmer, et al., 1994) (Cook and Evans, 1998).
Higher parental education and smaller family size
are the main factors leading to higher predicted test
scores of approximately 0.2 standard deviation for
black and white students.  The sizes of the predicted
effects are about the size of the white score gains,
but much smaller than the score gains of blacks.8

While these family gains can account for nearly all
white score gains,  they can explain only approxi-
mately one-third of  black gains during the NAEP
years.

Therefore, we must turn to events in the educa-
tional system: the growth of pre-
schools and kindergartens, deseg-
regation in the South, declines in
class size, increases in teachers’ age
and experience and increases in the
amount of teachers’ education.
Some of these factors would be ex-
pected to affect scores only at cer-
tain ages or for certain subjects or
primarily in certain regions of the
country,  while others could poten-
tially affect scores nationally at all
ages in both subjects.

Changes in Schooling
and Educational
Resources

An assessment of the impacts of these factors
on NAEP scores discounts many of them as substan-
tial contributors to the overall black gains for all age
groups (Grissmer et al., 1998).9  In examining each

8 Even these modest estimates of the gains attributable to improvement in family background may be too high.  Consider the
case of parental education.  Parental education is correlated with children’s test performance for two reasons.  First, education
changes parents in ways that make them more likely to provide their children with an environment conducive to learning.
Second, education is a proxy for innate characteristics of parents that they pass along to their children.  These innate characteristics
also enhance children’s test scores.  When parents stay in school longer, their child-rearing practices probably change, but their
innate characteristics do not.  Keeping parents in school longer is, therefore, unlikely to raise children’s test scores as much as
we would expect on the basis of the cross-sectional estimates.

9 This section presents a summary of much more detailed evidence provided in Grissmer, et al. (1998) for the size of expected
effects from the changes in schooling and education cited in the rest of the article. 
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factor the evidence was assessed for how much a
factor changed during the NAEP period,  how many
youth experienced the change and whether it
changed more for blacks, how large the expected
effects might be and whether they might be larger
for black students, and how well the changes match
the changes in NAEP scores.

Kindergarten attendance also increased during
this period because of state mandates.  A proxy
measure of increasing attendance is the percentage
of 5-year-olds in school (either kindergarten or first
grade).  About 66 percent of the entering class in
1960 were in K–1 at age 5 versus 89 percent for the
entering class of 1990.10  There is also a shift toward
full- rather than half-day attendance.  In 1970 only
12 percent of 5-year-olds attended for a full day, ver-
sus 41 percent in 1991.11   Finally, black participation
has increased somewhat faster than white partici-
pation.  In 1969,  78 percent of white
and 67 percent of black 5-year-olds
were in K–1 while the percentages
were almost equal in 1990.12   Once
again, strong differential effects by
race would be required to affect the
black-white gap.

The empirical evidence sug-
gests that the large growth in pre-
school participation and kindergar-
ten may have a limited impact on
9-year-old scores,  but would not
significantly impact scores at ages
13 and 17 (Barnett, 1995) (Karweit,
1989).  For pre-school the evidence
is much stronger due to several methodologically
strong studies.  The evidence shows that small-scale,
intensive interventions can have effects of 0.5 stan-
dard deviation or more in the short term,  but its
effect lessons for almost all studies measured at age
9 or older.  Large-scale public programs show even
weaker effects with similar fade-out.

The kindergarten evidence is based on differ-
ences between half-day and full-day attendance
which show significant short-term effects,  but simi-
lar fade-out effects.  Larger short-term effects might
be expected from the change from no attendance to
half-day attendance,  but it would counter the avail-
able evidence from both pre-school and full day kin-
dergarten attendance for long-term effects to result
from such a change.  Similar to pre-school, more kin-
dergarten participation might have residual effects
to age 9, but no longer-term effects would be ex-
pected.13

The percentage of black high school graduates
completing a minimum set of specified courses (4
years of English, 3 years of social science, 2 years of
science and 2 years of mathematics)  increased from
32 percent in 1982 to 76 percent in 1994.  However,
gains for white students were similar—from 33 to

76 percent.  Changes in course work
at the high school level in the 1980s
may explain part of the score in-
creases for older black and white
students,  but probably cannot ex-
plain much of the differential black
score gains since course work
changes were similar for black and
white students.

Desegregation also appears to
offer an explanation for a small part
of the black score gains for all ages.
Desegregation occurred primarily
in the south over a short period in
the late 1960s and early 1970s,  but

the regional NAEP data shows that black score gains
occurred in all regions of the country.  While the larg-
est gains appear to have been made in the south,
the extra southern gains accounts for less than 20
percent of overall black gains.

The empirical evidence
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growth in pre-school

participation and

kindergarten may have
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would not significantly
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13 and 17 . . .

10 Ideally, a measure of the percentage of those entering first grade who attended kindergarten is needed.  By 1990, over 98
percent of children entering school attended kindergarten.  However, such data is not available for earlier years.  Our measure
does not approach 98 percent because an increasing number of children in the 1980s delayed school entry for one year and
attended kindergarten at age 6.

11 Data from Digest of Education Statistics, 1992, table 47.
12 Digest of Education Statistics, 1970, table 4 and Digest of Education Statistics, 1992, table 7.
13 Similar to preschool also, some small-scale, specially designed kindergarten programs appear to have substantial short-term

effects (Karweit, 1989).  It is possible that kindergarten curriculum has shifted with some effects at age 9 as well.  
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Nationwide, three significant changes took place
in schools during this period—lower class size, and
better educated and more experienced teachers.
Unlike many of the changes cited above, these
changes, would have been experienced by nearly
all students at all ages.  Thus, if such changes would
be expected to have effects on achievement, these
changes would better explain NAEP score gains for
all age groups and subjects.

Teachers’ average level of experience declined
in the early 1960s as substantial numbers of inexpe-
rienced teachers were hired to teach the baby
boomers.  As enrollments fell in the 1970s, the flow
of new, inexperienced teachers was substantially
reduced; the average experience level of teachers
grew substantially from 1970 to 1990 (Grissmer and
Kirby, 1997), and, by 1990, a significant number of
teachers had 20 or more years of experience. We as-
sume here that teachers as a group
are most productive between 5 and
20 years of experience.  Figure 8
shows the average changes in the
percentage of teachers with 5–20
years of experience who would be
teaching an entering cohort of age
9, 13, or 17 children.14  The percent-
age of teachers in this experience
range grew considerably for cohorts
entering from the 1960s to the mid-
1980s, then fell with the growth of
teachers with 20 or more years of ex-
perience.

Along with this gain in experi-
ence came more teachers with
master’s degrees.  Figure 9 shows that the percent-
age of teachers with master’s degrees experienced
by an entering school cohort rose for all age groups.
The education level of teachers grew steadily for en-
tering school cohorts from the 1960s to the 1990s—
although the period of fastest growth was from the
1960s to the mid-1980s.  The size of classes was also

reduced substantially during this period.  Figure 10
shows the average pupil/teacher ratio for entering
school cohorts up to age 9, 13, and 17.  The pupil/
teacher ratio—a measure of class size—also fell dra-
matically for cohorts entering school in the 1960s
and 1970s,  but slowed considerably in the 1980s.
These changes occurred at both elementary and sec-
ondary levels although the timing was somewhat
different.  Part of the reason class sizes fell was also
related to the baby boom.  As enrollments dropped
in the 1970s, rather than terminate teachers,  the
opportunity was used to reduce class size.

The empirical evidence on the effects of these
three variables more greatly impacts class size than
teacher experience or education for two reasons.
First experimental evidence exists for the effects of
class size.  Second,  the accuracy of all measurements
using non-experimental data is now being ques-

tioned.

A large, multi-district study in
Tennessee that randomly assigned
students to classes of approxi-
mately 14 students instead of ap-
proximately 22, found that reduc-
ing class size between kindergarten
and third grade had significant ef-
fects on achievement, and even
greater effects for blacks (Krueger,
1997; Mosteller, 1994).  The effects
averaged about 0.20 standard de-
viations for whites and 0.30 stan-
dard deviations for blacks, with
equal effects in reading and math-
ematics. Following the experiment,

Tennessee also cut class sizes in 13 school districts
with the lowest family income.  Comparisons with
other districts and test score changes within these
districts showed gains of 0.35 to 0.5 standard devia-
tions (see Mosteller, 1994).15   The Tennessee data
suggest that disadvantaged students may experi-
ence the most gains from class size reductions.

14 We somewhat arbitrarily chose 5–20 years of experience as the period of peak productivity for teachers assuming an early
learning curve for teachers and some average “burnout” effect after 20 years of service. The data here is the average percentage
of teachers with 5–20 years of experience during the schooling experience of each age group from school entry.  Thus 9-year-
old students who entered school in 1970 would be estimated by taking the average percentage of teachers with 5–20 years of
service between 1970 and 1973.  For 13-year-old students entering in 1970, the average would be from 1970 to 1977.

15 Other research on school districts in Alabama shows similar overall effects when using models without prior year test score
controls (Ferguson and Ladd, 1996).  
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Figure 8.—Average percentage of teachers with between 5–20 years of teaching experience
in years of attendance

Figure 9.—Average percentage of teachers with a master’s degree or higher for years of
attendance

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).
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It is likely that had a similar experiment been
done using a national sample of K–3 students in the
1970s, even larger differences between black and
white test scores would have been measured.  This
is because white students in Tennessee are poorer
than average white students nationwide and black
students in Tennessee probably were less disadvan-
taged in 1990 than blacks nationwide in the 1960s
and 1970s.  National reductions in class size in the
1960s and 1970s were approximately the same as
the Tennessee experiment,  thus effects ranging from
0.3 to 0.6 might be expected for black students and
0.00 to 0.20 for white students from the national class
size reductions.  Thus, reductions in class size may
be a key factor in explaining large black gains and
why black scores may have risen much more than
white scores.

The Tennessee experimental evidence also
leaves a number of questions unanswered.  First,
we do not know much about either the long-term
effects of smaller elementary school classes or the

cumulative effects of smaller classes from kinder-
garten through twelfth grade.  In the Tennessee ex-
periment, students were returned to large classes
after third grade.  By seventh grade the standard-
ized benefits of smaller classes were only half as
large as they had been at the end of third grade,
and the benefits to black students were no larger
than the benefits to whites (Mosteller, 1995).  We do
not know what would have happened if classes had
remained small until students finished school. Sec-
ond, the Tennessee measurements may only repre-
sent a short-term effect since only a single cohort
was measured. Teachers and policymakers may be
able to adapt their teaching and policies to take bet-
ter advantage of smaller class sizes in the longer
term.

Another problem with the hypothesis that class
size reductions raised test scores is that class size
fell in the 1960s as well as the 1970s.  If smaller classes
had conferred long-term benefits, 17-year-olds who
entered school in 1968 should have outscored those

Figure 10.—Average cohort pupil/teacher ratio for years of attendance, by year of school
entry

SOURCE:  U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP).
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who entered in 1960.  This was not the case outside
the South.16  Further research is required to test the
class size hypothesis as a strong contributing factor
to black gains.

One important side effect of the Tennessee ex-
periment is that it raised new doubts about non-ex-
perimental studies conducted in a “production func-
tion” framework.17   These studies typically try to
control standardized scores at Time One and then
discern whether a resource like smaller classes af-
fects gains between Time One and Time Two.  In
Tennessee, however, smaller classes exerted their
entire effect on standardized scores in the first year.
Thereafter, smaller classes simply served to sustain
the initial standardized gains.  Thus, the estimated
effect on smaller classes in grades one through three
would have been zero.

Current empirical measurements of the effects
of teacher education and a master’s degree show
no consistently strong effects—but better specified
models might change these results. It remains to be
seen whether more teacher education and more ex-
perience raised achievement scores awaits stronger
empirical evidence and determination of the cur-
rent flaws in specifying estimation models.

Discussion
Recent research is undermining several of the

assumptions and empirical evidence underlying the
“money doesn’t matter” conclusion.  The validity
of the empirical studies reviewed to arrive at this

conclusion is being questioned due to the use of
model specification which would not reproduce the
experimental class size results.  It is possible that
fundamental flaws are present in nearly all non-ex-
perimental studies of the effects of school resources
due to the methods of model specification.  Second,
experimental data which avoids the assumptions
needed in models with non-experimental data in-
dicates that reductions in class size—a key school
resource parameter—have significant effects with
larger effects for minority students. Third,  NAEP
data—which had previously been used together
with the large perceived increases in school re-
sources to support the “money doesn’t matter” ar-
gument—now seems more supportive of a differ-
ent conclusion. This evidence seems to support the
thesis that money directed at minority and disad-
vantaged students brings higher achievement
scores,  but money directed toward more
advantaged students may have much smaller or
negligible effect. Moreover,  the additional money
available in the 1960s to 1990s was much less than
previous estimates.  Instead of doubling in real
terms, the real increases directed toward achieve-
ment of regular students was  closer to 30 percent
during this period.  These additional resources were
also disproportionately directed toward minority
and lower income students. Thus, a more consis-
tent story is emerging from the empirical data which
is more supportive of the thesis that additional
money matters greatly for minority and disadvan-
taged students, but much less or little for
advantaged students.

16 Class size effects may depend on how teachers change their behavior when they have smaller classes (Murnane, 1996).  The
effects of smaller classes may take several years to appear, because teachers and students need time to adjust their behavior to
smaller classes. However,  effects appeared immediately in Tennessee and increased very little as a result of additional years
in small classes.  The Tennessee experiment did not address the important question of whether effects would grow at each
grade level as teachers experienced smaller class sizes over many years.

17 The Tennessee data shows that gains from smaller classes appear immediately and grew by small amounts over the first three
grades (Krueger, 1997).  This implies that production functions that utilize previous year’s scores would not measure the class
size effects evident in Tennessee.  Two studies that have used some of the best data at the state level and had prior year’s test
scores as controls were considered to be among the strongest studies (Ferguson, 1991 and Ferguson and Ladd, 1996).  However,
these specifications now appear to provide biased results.  In the latter study, results are also presented of cross-sectional
estimates without controls,  and these results may now have more credibility than those with prior year controls.  Generally,
the results of the model without prior score controls show stronger effects for most variables.
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