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PREFACE

The goal of ETS’s Policy Information Center is to
shed light on the critical educational issues of our
time. At the forefront in the United States today are
two issues: the achievement gap, and the value of
educational influencers, such as schools, teachers, and
state policies, on that gap. Typically, these issues are
addressed in distinct analyses, making it difficult to
build a coherent picture of how students are actually
faring. While we know that the overall performance of
racial, ethnic, and geographic groups in this country
varies greatly, we have much less of an understanding
of how students from each of these groups develop
over time.

Richard Coley has taken a clever approach in
using data from the National Assessment of Educa-
tional Progress (NAEP) to track the performance of
groups of individuals from varying demographic
groups and different states to concurrently examine
the achievement gap as well as the academic attain-
ment of these groups over time. By looking at fourth
graders in one year and eighth graders four years later,

on a common scale, he helps us understand both the
progress and the challenges we face in addressing the
achievement gap. This analysis also helps us under-
stand the problematic nature of simply equating
educational quality with test scores attained at a given
time. Coley provides many illustrations of relatively
low-performing groups that are, in fact, showing
greater growth over a four-year period than their
higher-performing peer groups.

Coley’s analysis shows that these important policy
issues are more textured than the political rhetoric
often would have us believe. With public and political
attention focused so much on the quality of education
and educational providers, we hope that this study
contributes to a more comprehensive debate on both
the achievement gap and educational quality.

Drew Gitomer
Senior Vice President, Research and Development
Educational Testing Service



INTRODUCTION

The signal feature of the No Child Left Behind Act
(NCLB) is its focus on accountability and results with
the aim of steadily increasing the proportion of
students who reach academic proficiency and improv-
ing the performance of poorly performing schools.
The law requires states to demonstrate progress from
year to year for various student subgroups, including
economically disadvantaged students, students with
limited English proficiency, students with disabilities,
and students in major racial and ethnic groups.
Performance on reading and math assessments is the
main indicator of whether progress is being made, but
graduation rates and at least one additional indicator
for elementary schools (decided on by the state) must
also be included.!

Although there have been prior state and federal
efforts to increase accountability and also address the
large gaps in achievement among subgroups of stu-
dents, the new law is pervasive and exacting in its
requirements to set targets, test in all grades from
three to eight, and disaggregate scores—requiring
progress for all groups. The law puts the spotlight on
gaps in achievement, and on measures of progress
toward meeting the goal that all students become
“proficient” by 2012.

There are different angles from which to view
student progress, however, and different ways to
measure equality in achievement. The testing system
that has evolved in the United States typically com-
pares students in the same grade over a period of time,
answering the question: Do this year’s eighth-grade
students score as well as last year’s students, or as well
as students of five years ago? The state of Tennessee,

among others, has used a different approach, measur-
ing the progress of the same students from the begin-
ning of the year to the end of the year, so that the
“value added” by the education system can be mea-
sured and compared over time.

The National Assessment of Educational Progress
(NAEP) has traditionally reported on how the
achievement of this year’s students compares with that
of students in the same grade in past years.” But
NAEP also has the capability, seldom exploited, of
showing how a cohort of students progresses over a
four-year period, say, from the fourth to the eighth
grade, and comparing this four-year gain to earlier
periods of four-year gain, or comparing the gains
among different subgroups of students or among
states. Through NAEP, we can examine progress in
terms of both approaches—change at the same grade
level, and change in the gain in achievement for a
cohort of students as they move from one grade to
another. This may help illuminate the different
approaches to measuring progress that are possible.

In the redesign of NAEP by Educational Testing
Service, beginning with the 1984 assessment, a con-
scious effort was made to enable NAEP to track the
educational achievement of the same cobort of stu-
dents. This was done by spacing the grade or age levels
assessed four years apart (e.g., fourth, eighth, and
twelfth grades), and conducting the assessment in each
subject at least every four years. Although this assess-
ment pattern has not always been followed precisely, it
has been used closely enough to permit some compari-
sons based on following a cohort of students during a
four-year period of schooling.’

For a summary of the provisions of the Act, see 7he No Child Left Behind Act, A Special Report, Washington, DC: Educational Testing Service,

State and Federal Relations Office, February 2002. For a description of some of the methodological and practical challenges of the law, see Robert
L. Linn, Eva L. Baker, and Damian W. Betebenner, “Accountability Systems: Implications of Requirements of the No Child Left Behind Act of

2001,” Educational Researcher, Vol. 31, No. 6, August/September 2002.
The National Assessment of Educational Progress was established by Congress in 1969 to provide national data on the academic performance of

the nation’s students in core subjects. In 1990, Congress authorized the administration of NAEP at the state level on a voluntary basis, allowing
states to see how they compare with each other and to the nation as a whole. State NAEP now tests mathematics and science, alternating with
reading and writing at the fourth and eighth grades, on a four-year alternating cycle. Beginning in 2003, reading and mathematics assessments will
be conducted every two years and writing and science every four years. NAEP is the only national source of comparable state-by-state data on

student achievement.

of the same group of students.

Although it is unlikely that very many of the same students would be assessed at both grade levels, students are drawn from a representative sample



Another key feature of the NAEP redesign that
allows us to measure cohort growth is the use of a
single score scale (from 0 to 500) for students at all
grade and age levels. Comparing the progress of
cohorts was one of the reasons for moving to this
developmental scale.* The combination of these
features allows us to see, for example, how much the
cohort of fourth graders in 1996 gained on the NAEP
mathematics scale by the time they were eighth
graders in 2000. We can compare this gain across
different demographic subgroups of students and
across the states that participated in NAEP during
those two time periods.

Although this kind of NAEP cohort analysis is not
frequently undertaken, it provides a different and
important perspective on differences in educational
achievement. In 1998, the ETS Policy Information
Center issued a report entitled Growth in School:
Achievement Gains from the Fourth to the Eighth Grade,
by Paul Barton and Richard Coley, which reviewed
the available data on cohort growth between the
fourth and eighth grades in several subjects.” That
report focused on changes between 1992 and 1996
and also compared those changes with changes for
earlier cohorts of students going back to the 1970s.

In short, the analyses revealed that over the past
two decades or so, growth in achievement between the
fourth and eighth grades was basically flat. And
although states varied widely in the average scores of
their students, there was little difference among states
in the value added between the fourth and eighth
grades. The analyses provided in this report update
those comparisons.

It should be noted at the outset that following a
cohort of students over a four-year period poses both
statistical and measurement challenges. A typical
approach in several government-sponsored programs
is a “longitudinal” design, in which the performance

of groups of students is tracked over time. A difficulty
encountered in this design is finding the same stu-
dents four years later. In NAEP, the assessment design
utilizes probability samples of the fourth- and eighth-
grade students nationwide. In comparing students
four years later there is the possibility of changes in
exclusion rates (states can exclude students from the
assessment because of language difficulties or handi-
capping conditions) or changes in cohort composition
because of student mobility in or out of a particular
state, with a significant score difference between those
leaving and those entering. It should be noted, how-
ever, that these same problems challenge NAEP when
it compares the scores of fourth or eighth graders over
some period of time.

NAEP has traditionally used a common “develop-
mental” scale (0-500) in its reading and mathematics
assessments, and all three grades assessed (4, 8, and
12) are put on that scale. Thus, comparisons can be
made across the grade levels. In this report, for
example, the NAEP math scale is used to compare
fourth graders in 1996 to eighth graders in 2000. The
NAEP scales were designed to be of “equal intervals,”
so that 50 points of growth, say, from a score of 200
to a score of 250, represents the same amount of
growth as from a score of 250 to a score of 300. Some
might argue that seemingly equivalent score gains
are not always truly equivalent—for example, that a
50-point gain for Hispanic students is greater than a
50-point gain for White students, because the gain for
Hispanic students represents a larger proportional
increase. Others might argue in the other direction,
however, reasoning that since the Hispanic gain was
made at the lower end of the scale, the gains were
“easier” to make. It is important to remember that the
gains made by students who are the least prepared
academically may be as hard to achieve as gains for
those students who are among best prepared.

4 This scale has been replaced in several NAEP assessments. For example, the science and writing assessments have within-grade 0-300 scales.
5> Paul E. Barton and Richard J. Coley, Growth in School: Achievement Gains from the Fourth to Eighth Grade, Policy Information Report, Policy

Information Center, Educational Testing Service, 1998.



This report is organized as follows. In reading, the
report reviews the score gains made by the cohort of
students who were fourth graders in 1994 and eighth
graders in 1998 (Class of 2002). In mathematics, the
report reviews the score gains made by the cohort of
students who were fourth graders in 1996 and eighth
graders in 2000 (Class of 2004). For mathematics, the
report also compares the gains of the Class of 2004
with the gains of the Class of 2000 (the cohort of
students who were fourth graders in 1992 and eighth
graders in 1996). As will be required by No Child Left
Behind, the gains are disaggregated by student demo-
graphic groups and by state. Finally, the results are
placed in the context of item maps, showing the kinds
of reading and mathematics skills that students dem-
onstrate along various points on the NAEP scales.



READING

Because NAEP conducted reading assessments at
grades 4, 8, and 12 in 1994 and 1998, it is possible to
analyze performance trends for the cohort of students
who were in fourth grade in 1994 and in eighth grade
in 1998, four years later. At each of these grades, we
can compare students on the basis of available demo-
graphic characteristics, like their gender and race/
ethnicity. We are also able to compare their growth, or
improvement, between the fourth and eighth grades.
This latter comparison adds another important
dimension to the comparisons that are typically made
among students.

Figure 1 shows the average NAEP reading scores
for this cohort of students, at both the fourth and
eighth grades. In 1994, the average score for fourth

graders was 214. In comparisons of subgroups of
fourth-grade students:

m females outscored males

m White and Asian students outscored Black, His-
panic, and American Indian students

students attending nonpublic schools outscored
public school students

m students attending schools in urban fringe/large
town areas outscored students attending schools in
central cities.®

Figure 1: Average NAEP Reading Scores at Grade 4 in 1994 and Grade 8 in 1998,
by Standard NAEP Reporting Groups
214 264
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NAEP Scale Score (0-500)
Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.

6 See Jay R. Campbell et al., NAEP 1994 Reading Report Card for the Nation and the States, Findings from the National Assessment of Educational
Progress and Trial State Assessments, prepared by Educational Testing Service under contract with the National Center for Education Statistics,

January 1996.



In 1998, four years later, when these students
reached the eighth grade, their average score increased
to 264, an increase of 50 points on the NAEP scale.
Differences in mean scores for subgroups of students
remained basically the same as in fourth grade; the
pattern changed very little.” So one part of the story is
that the achievement gaps seen at the fourth grade
persisted through the eighth grade. But another part
of the story involves examining whether there are
differences among various groups of students, or
among states, in growth in reading scores between the

fourth and eighth grades.

Figure 2 shows the growth, in NAEP scale points,
between the fourth and eighth grades for this cohort
of students, broken out into the same subgroups.
With this view of the value added between the fourth
and eighth grades, the pattern changes. Of particular
interest are the racial/ethnic comparisons. Black
students gain more (56 points) over the four-year
period than do White students (48 points) and Asian
students (42 points).® This is an important addition to
the achievement picture. Although they start behind,
Black fourth graders, on average, increase their reading
scores at a greater rate than do White and Asian
students over the next four years.

Reporting Groups
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West
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Central City
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Urban Fringe

Figure 2: Cohort Growth in NAEP Reading, Grades 4 to 8, by Standard NAEP
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Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.
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7 See Patricia L. Donohue et al., NAEP 1998 Reading Report Card for the Nation and the States, Washington, DC: National Center for Education

Statistics, March 1999.

These differences are statistically significant based on t-tests; the difference between Black and Asian students is not statistically significant,

however, when the False Discovery Rate (FDR) technique, a more conservative approach for making multiple comparisons, is used.



It is noteworthy that public and nonpublic schools
add about the same value between the fourth and
eighth grades, although nonpublic schools score
higher, on average. Further, it is interesting to note
that schools in the Northeast show more growth in
reading than do schools in the West.

We can also view reading achievement across
states, by examining the average scores of states that
participated in the NAEP state assessment in both
1994 and 1998. To begin, a comparison of the states
on reading achievement will typically examine the
distribution of mean scores. Figure 3 shows average

NAEP reading scores for eighth graders in 1998.

Figure 3: Average NAEP Reading Scores, Grade 8, 1998, by State, Public Schools
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Note: Jurisdictions that participated in both the 1994 and 1998 assessments are shown.
Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.




Maine and Connecticut top the list; other high-
scoring states include Montana, Massachusetts,
Minnesota, Virginia, New York, and Wisconsin (along
with DoDEA/DoDDS schools’). Meanwhile, the
District of Columbia falls considerably short of any
other state or jurisdiction. Other states scoring at the
bottom include Florida, California, Louisiana, Missis-
sippi, and Hawaii.

What about growth between the fourth and eighth
grades? Figure 4 shows the growth in NAEP reading
scores for the same states and jurisdictions for the
cohort of students who were in fourth grade in 1994
and in eighth grade in 1998. A different picture
emerges as the rankings change considerably. The
District of Columbia, California, Louisiana, and
South Carolina jump from the bottom of the rankings

toward the top. On the other hand, Maine, Massachu-
setts, Wisconsin, Montana, Minnesota, Wisconsin,
and Utah move from above average in eighth-grade
reading to below average in growth between the fourth
and eighth grades. Connecticut, Virginia, New York,
Washington, and DOD schools maintain their above-
average rankings.

Appendix Table 1 shows the results of statistical
significance testing for Figure 4. The District of
Columbia outperforms 26 states, California outper-
forms 20, and Louisiana outperforms 19. Reversing
the focus reveals that the above-average-scoring states
of Wyoming, Wisconsin, and Rhode Island show less
gain than 27, 25, and 25 states, respectively. Addi-
tional differences among jurisdictions can be observed

in the Appendix Tables 1 and 2."

9 The following acronyms are used for schools run by the U.S. Department of Defense: DoDEA refers to Department of Defense Education
Activities; DoDDS refers to Department of Defense Dependent Schools (overseas); and DDESS refers to Department of Defense Elementary and

Secondary Schools.

10" These results are based on t-tests. Using the more conservative FDR procedure, the District of Columbia outperforms 20 of the 35 participating
jurisdictions, California outperforms 11, and Louisiana outperforms 10. At the other end, Wyoming does worse than 23 jurisdictions, Rhode
Island and Wisconsin do worse than 15 jurisdictions, and Maine does worse than 10. (See Appendix Table 2).

10



Figure 4: Cohort Growth in NAEP Reading, Grades 4 to 8, by State, Public Schools
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Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.
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MATHEMATICS

NAEP mathematics results are also available for
cohort analysis, at both the national and state levels.
We can compare the scores of fourth graders in 1996
with the scores of eighth graders four years later, in
2000. We can call this group the Class of 2004. In
addition, we can compare the growth of this cohort

with that of an earlier cohort—eighth graders in 1996

who were fourth graders in 1992."" This group is

called the Class of 2000.

Figure 5 shows the national picture of mathemat-
ics scores for various demographic groups at the
fourth (1996) and eighth grades (2000), or the Class
of 2004. In 2000, there were several statistically
significant differences among groups of eighth graders:

m males scored higher than females

m White students scored higher than Black, Hispanic,

and American Indian students

Figure 5: Average NAEP Mathematics Scores at Grade 4 in 1996 and Grade 8 in 2000,
by Standard NAEP Reporting Groups
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Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.

1 For analysis of the 1992 to 1996 cohort, see Barton and Coley, 1998.
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® students attending nonpublic schools scored higher,
on average, than students attending public schools

m students not eligible for free/reduced price lunches
scored higher than students eligible for that benefit

® students attending schools in the Southeast scored
lower than students attending schools in other parts
of the country."

But what about the growth between the fourth
and eighth grades for the Class of 2004? Figure 6
shows the mathematics score gain between the fourth

grade in 1996 and the eighth grade in 2000. Overall,
students gain about 50 points on the NAEP score over
that time. As Figure 6 shows, there are some differ-
ences among groups of students, but most of these are
not statistically significant. A statistically significant
difference is that the growth for White students is
greater than the growth for Black and Hispanic
students. In addition, students who are not eligible for
free or reduced price lunches gain more, on average,
than students who are eligible for this subsidy.'’ These
findings are troubling, because these poor and minority
students are already at a disadvantage when their mean
grade-level scores are compared. Not only do they

NAEP Reporting Groups
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Figure 6: Cohort Growth in NAEP Mathematics, Grades 4 to 8, by Standard
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12 For results of the 2000 mathematics assessment, see James S. Braswell et al., The Nation’s Report Card: Mathematics 2000, Washington, DC:

National Center for Education Statistics, August 2001.

13 These differences are statistically significant based on t-tests; no significant differences are found using the FDR method.

13



score lower, on average; they also show less growth
between the fourth and eighth grades.

Cohort change data in mathematics were also
examined for the Class of 2000—fourth graders in
1992 who were eighth graders in 1996." This allows
us to see whether the growth of two cohorts of stu-
dents has changed (the Class of 2000 compared with

the Class of 2004). Change between these two cohorts

of students is shown, for various demographic groups,

in Figure 7. Whereas this graph shows that most of
the change is on the negative side of the axis, with
American Indian students losing 14 points over the
time period, none of these changes are statistically
significant. In other words, across all groups exam-
ined, the fourth- to eighth-grade change in scores for
the Class of 2004 was not significantly different from
that change for the Class of 2000.

1996 to 2000
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American Indian
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Figure 7: Change in Cohort Growth in NAEP Mathematics Between 1992 to 1996 and

Note: None of the changes are statistically significant.
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Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.

14 See Barton and Coley, 1998.

14



scored higher than all of the other participating
states.”” But what about the value added between the

fourth and eighth grades?

At the state level, we can begin by looking at the
average eighth-grade mathematics scores, in 2000, for
states that also participated in NAEP in 1996. These
results are shown in Figure 8. Minnesota and Montana

Figure 8: Average NAEP Mathematics Scores, Grade 8, 2000, by State,
Public Schools
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Note: Jurisdictions that participated in both the 1996 and 2000 assessments are shown.
Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.

15 For further comparisons among the states, see Braswell et al., 2001.



Figure 9 ranks the participating states on the gain in
NAEP mathematics scale points between grades 4 and 8
for the Class of 2004. Montana and Vermont show higher
growth between the fourth grade and eighth grade than
do 26 of the other jurisdictions that participated in both
assessments. Other states that significantly outperform a

number of others include Oregon, North Carolina,
Minnesota, Maryland, DoDEA/DoDDS, Massachusetts,
Virginia, and Indiana. At the bottom, Tennessee, Guam,
Arkansas, Mississippi, New Mexico, Texas, and West
Virginia do less well than several states (for additional
comparisons, see Appendix Table 3).'¢

Public Schools

Figure 9: Cohort Growth in NAEP Mathematics, Grades 4 to 8, by State,
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16 These differences are based on t-tests. Even under the more conservative FDR procedure, Montana and Vermont outperform 19 jurisdictions,
while Tennessee, Arkansas, and Mississippi do less well than several other jurisdictions (see Appendix Table 4).
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In addition to looking at this one cohort, we can
ask if states are making progress over these two time
periods in adding value between the fourth and eighth
grades. Figure 10 shows the difference in fourth- to
eighth-grade growth between the 1992 to 1996 cohort
(Class of 2000) and the 1996 to 2000 cohort (Class of
2004). As the figure shows, the District of Columbia,

Virginia, South Carolina, Wyoming, and Georgia
improve over the two cohorts by 4 NAEP scale points
or more, significantly better than several other states.!”
For example, D.C. did better than 14 states, and
Virginia, South Carolina, and Wyoming did better
than 11. At the other end of Figure 10, Tennessee did

worse than 14 states and Texas did worse than 8.

Figure 10: Difference in the NAEP Mathematics Growth Between the 4th and 8th Grades for the
Class of 2000 and the Class of 2004, Public Schools
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Minnesota 0.1 ®
Hawaii 0.3 @
Rhode Island -0.4 @
Guam 0.7 O
Indiana -0.8 &
Maine -1 00—
California -1.3 &
West Virginia 22 &—
Missouri 22 O&—
New Mexico 2.7 ——
Mississippi 28 O—
Connecticut 29 &—
North Dakota 34 O——
Utah 38 &——
Nebraska 44 O—————
Michigan 48 O&———
Arkansas 5.9 O
Texas 6.1 @&
Tennessee .79 @
[ T I T I T 1
-10 -5 0 +5 +10
Change in Growth, Class of 2000 and Class of 2004
(NAEP Scale Points)
Note: Jurisdictions that participated in both the 1996 and 2000 assessments are included.
Source: Data from the National Assessment of Educational Progress analyzed by the ETS Policy Information Center.

17 Based on t-tests. Using the FDR procedure, there were no statistically significant differences in gains.
18 Appendix Tables 5 and 6 provide a matrix of comparisons using both t-tests and FDR methods.
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ExPrLORING COHORT GROWTH

The above analyses raise some important issues about
growth in school. As a way to understand and visualize
the kinds of cohort growth described here, we can
examine some examples of the kinds of mathematics
and reading items that different groups of students are
able to perform as fourth graders, and then look at the
kinds of items the groups can perform as eighth
graders.

This type of analysis is possible because each item
administered in the NAEP assessments can be assigned
a scale score based on how well students in the assess-
ment performed on that item. For example, items that
require basic reading or mathematical skills are assigned
low scale scores, reflecting the fact that most students
with proficiency levels near the value assigned were
able to perform them correctly. (By convention,
NAEP defines “most” as approximately two-thirds.) At
the other end of the spectrum, items requiring com-
plex reading or mathematical operations are assigned
higher scale scores, reflecting the fact that only stu-
dents at these higher proficiency levels were consis-
tently able to perform successfully on the items.

Interpretation of the NAEP scales is also facilitated
by the use of achievement levels, which are established
by the National Assessment Governing Board. These
levels, which range from “below basic,” to “advanced,”
are used to describe the types of skills demonstrated by
students with similar proficiency scores.

Figure 11 shows an item map for mathematics. An
item map is a representation of the skills and abilities
demonstrated by students at various levels of the
NAEP mathematics scale. The map indicates which
kinds of questions students can likely answer correctly
at each level of the scale. On the left side of the figure,
examples of mathematics items are shown along with
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their level of difficulty on the NAEP scale for the
cohort of students who were fourth graders in 1996.
Note (as shown by the arrows) that Black, Hispanic,
and American Indian students scored, on average, at
the “below basic” level. At this level, these students
could do things like identify measuring instruments.
Asian/Pacific Island and White fourth graders, on the
other hand, had average scores in the “basic” range
and were likely to be able to “measure length that
exceeds a ruler” and “arrange shapes to form a figure.”

The right side of Figure 11 shows the kinds of
mathematics tasks that these students can handle four
years later when they are in eighth grade. Black and
Hispanic students remain at the below basic level and
American Indian students score, on average, at this
level as well. These students are likely to be able to
perform tasks like “solving a story problem involving
division.” Asian/Pacific Island and White eighth
graders maintain their position at the “basic” level on
the NAEP scale and are likely to be able to “solve a
basic problem using percent.”

The arrows connecting the fourth- and eighth-
grade scales show the growth in NAEP scale points
over those grades. Although there are significant
differences in average mathematics scores among
groups of fourth and eighth graders, there is little
difference in their growth, or improvement, from the
fourth to the eighth grades. While the gains are
similar, however, the levels can be quite different.

For example, for Black students, the average score
improvement of 47 NAEP scale points brought them
to a point in the eighth grade where they are only
slightly above the level of fourth-grade White and
Asian/Pacific Island students.



Figure 11: NAEP Mathematics ltem Map Showing Growth from Grade 4 in 1996 to Grade 8 in 2000,
by Racial/Ethnic Group

1996 2000
Grade 4 Grade 8
Scale Score Scale Score
500 500
W v Basic (262-299)

- Solve a basic
percent problem (287)

Advanced (>282)

| Determine how much change a person
will get back from a purchase (281)

T Apply property of a cube (264)
. Below Basic (<262)

| Solve a story problem
involving division (254)

Proficient (249-282)
Solve problem involving
odd-even numbers (245)
Measure length that _|

exceeds ruler (cm) (235)

Basic (214-249)

Arrange shapes to
form a figure (228)

Translate addition sentence
to multiplication sentence (222)

Below Basic (<214)
Use number sentence to
describe situation (214)

Identify cylindrical shapes (208)
Identify measuring

instruments (205)

_| Display data on
a bar graph (240)

_| Determine the value of a number located
on a number line (230)

Subtract whole numbers
with regrouping (192) - 190 190 +

Sources: Clyde M. Reese et al., NAEP 1996 Mathematics Report Card for the Nation and the States, Washington, DC: National Center for Education
Statistics, 1997, and James S. Braswell et al., The Nation’s Report Card: Mathematics 2000, Washington, DC: National Center for Education Statistics,
August 2001. Note: The position of an item on the scale represents the scale score attained by students who had a 65 percent probability of
successfully answering the item. (The probability was 74 percent for 4-option questions and 72 percent for 5-option questions.)
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Figure 12 is useful in further conveying math-
ematics growth from the fourth to eighth grade, the
kinds of mathematics tasks involved in the 2000
mathematics assessment for grades 4 and 8, the
proficiency levels set by NAEP’s governing board, and
the points along the score scale where selected groups
of students score. Although the questions asked of
eighth graders were not asked of fourth graders, the
array can illustrate the level of difficulty at different
parts of the NAEP scale.

Arraying average proficiencies in this manner can

be revealing. To highlight a few of the findings:

® The average score of eighth graders in the District
of Columbia is about even with the average score of
White fourth graders nationally.

m The top-scoring state, Minnesota, scores, on aver-
age, as well as the highest scoring racial/ethnic
group—Asian/Pacific Islanders.

® American Indian, Hispanic, and Black eighth
graders score below the “basic” level, on average.

A similar pair of charts helps to illustrate the
cohort growth that took place in reading between the
fourth and eighth grades and provides examples of the
kinds of reading tasks the students can or cannot
perform. Figure 13 shows a NAEP reading item map,
depicting selected items that fall along the points of
the NAEP scale, for both fourth and eighth grades.
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On the left-hand side of the chart we see that the
average scores for American Indian, Hispanic, and
Black fourth graders fall into the “below basic” range,
and the average scores for White and Asian/Pacific
Islander students fall in the “basic range.” The item
descriptions provide examples of the kinds of skills
included in each range.

The right side of the chart shows the reading
proficiencies of these groups of students four years
later, when they are in the eighth grade. Note that the
arrows go up at roughly equivalent angles, meaning
that growth is fairly even. However, American Indian,
Hispanic, and Black students who scored “below
basic,” on average, in fourth grade, have average scores
in the eighth grade that move into the “basic” range.
The advantages held by Asian/Pacific Islander and
White students persist over the four-year period.

Finally, Figure 14 is helpful in viewing the reading
proficiency of fourth and eighth graders in terms of
their average scale scores and the kinds of NAEP
reading items the students can successfully answer.
The left side of the chart shows selected reading items
used in the fourth and eighth grades, and the right
side shows average scores for subgroups of students
and for selected states. As with mathematics, arraying
the data in this way identifies some striking differences
in average scores among subgroups of students.



Figure 12: Map of Selected Items on the NAEP Mathematics Scale and Average Scale Scores for

Selected Groups of Students, 2000

Solve problem involving postage (383) |

List all possible pairs of chips that can be drawn from box (363) ]

Find which method of price reduction results in cheaper price (347)

Determine angle in circle, given fraction of circumference (340)

Extend pattern in table and explain answer (332)
Write word problem to fit division situation (330)

Solve story problem involving fractions (322) 1

Find area of figure (317) |

Solve problem on start and stop time to cook turkey (313)

Draw line of symmetry for two figures (305) 1
Recognize best unit to measure length of object (301)

Find coordinates of one vertex of a square (298)

Determine which survey is better and explain (291) _|

Solve basic percent problem (287) |

Find area of irregular figure (282) _|

Determine how much change a person gets back (281)
Find length of object above ruler but not aligned (274)
Find product of several numbers when one is zero (272) _|

Apply concept of symmetry to visualize result of folding paper (264) |

Solve problem using data in pie chart (259)

Solve story problem involving division (254)
Solve a ration problem involving pints (253) |

Use ruler to find length of three line segments (247)
Solve a problem involving even and odd numbers (245) 1

Given points on number line, find sum (241) -
Visualize geometric figure (235) -

Determine value of number on a number line (230)

Write addition problem in terms of multiplication (221)

Complete a bar graph (213)

Identify which object is heaviest (208) |

Shade a region to represent given fraction (194) |

NAEP Mathematics Scale

500

Advanced, Grade 8 (333)

|~ Proficient, Grade 8 (299)

T /Mlnnesota 8th Graders (288)

Asian/Pacific Island 8th graders (289)
White 8th graders (286)

| Advanced, Grade 4 (282)

Male 8th graders (277)

All 8th graders (275)
\Female 8th graders (274)

| Basic, Grade 8 (262)

American Indian 8th graders (255)
Hispanic 8th graders (25 %

- Proficient, Grade 4 (249)
Black 8th graders (247)

_;,D C. 8th Graders (234)

_a-White 4th %raders (232)
I~ Asran/Pacr ic Island 4th graders (232)

Male 4th graders 226
All 4th graders (2
| Female 4th graders (222)

American Indian 4th graders (216)
Basic, Grade 4 (214)

Hispanic 4th graders (206)
~ Black 4th graders (200)

Solve simple subtraction problem (188)
Grade 4 Item 0

Grade 8 item

James S. Braswell et al.,

The Nation’s Report Card: Mathematics 2000, Washington, DC: National Center for Education Statistics, August 2001.

Note: The position of an item on the scale represents the scale score attained by students who had a 65 percent probability of successfully
answering the item. (The probability was 74 percent for 4-option questions and 72 percent for 5-option questions.)
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Figure 13: NAEP Reading Iltem Map Showing Growth from Grade 4 in 1994 to Grade 8 in 1998,

by Racial/Ethnic Group

1994
Grade 4

Scale Score

Proficient (239-268)

Identify main passage
of a story (246)

Basic (208-238)
Explain character’s
motivation (237)

Use story evidence to support
opinion about character (224)

Below Basic (<208)

Identify appropriate description
of character’s feelings (206)

Provide personal reaction
to story event (195)

Recognize story type as
adventure (184)

Grade 8
Scale Score

. Describe difficulty of a task

in a different context (284)

Basic (243-281)

Use task direction and prior knowledge
to make a comparison (270)

Explain author’s purpose for using
direct quotations (256)

Identify character’s perspective
on story event (245)

Below Basic (<243)

Use text and/or illustration to recognize
definition of specific term (234)

Identify appropriate description of
character’s feelings (225)

Note: The position of an item on the scale represents the scale score attained by students who had a 65 percent probability of successfully
answering the item. (The probability was 74 percent for 4-option questions and 72 percent for 5-option questions.)

Source: Patricia L. Donahue et al., NAEP 1998 Reading Report Card for the Nation and the States, Washington, DC: National Center

for Education Statistics, 1999.




Figure 14: Map of Selected Items on the NAEP Reading Scale and Average Scale Scores

for Selected Groups, 1998

Compare descriptions to interpret character (348)

Explain thematic difference between poems (333)

Suggest improvements to a document (320)

Compare article information to present day (311)

Recognize author’s device to convey information (298)
Use a metaphor to interpret character (294)

Provide relevant example to support statement (288)
Describe difficulty of task in different context (284)

Explain purpose of direct quotation (277)

Recognize major theme from story action (270)
Identify application of story theme (266)

Explain reasons for major event (259)

Identify text-based comparison (253)

Identify author’s use of specific details (244)
Recongize reason for character’s feelings (239)
Connect text ideas to prior knowledge (234)

Use text information to provide a description (226)

Retrieve relevant information stated in article (210)

Recognize defining character trait (205)
Explain major idea in article (201)

Provide personal reaction to story event (195)

Recognize story type as adventure (184)

Identify character’'s main dilemma (172)

Grade 4 Item
Grade 8 item

500

Advanced, Grade 8 (323)

L Proficient, Grade 8 (281)

L_o—Maine 8th Graders ((273)

“a—White 8th Graders (272)

T Asian/Pacific Island 8th Graders (271)
Female 8th Graders (270)
Advanced, Grade 4 (268)

1 All 8th Graders (264)

Male 8th Graders (257)

T Hispanic 8th Graders %244)
. Black 8th Graders (243)

Basic, Grade 8 (243)

Proficient, Grade 4 (238)
—+—%—D.C. 8th Graders (236)
Connecticut 4th Graders (232)

N White 4th Graders (227)
¥~ Asian/Pacific Island 4th Graders (225)
Female 4th Graders (220)
All 4th Graders (217)
Male 4th Graders (214)

Basic, Grade 4 (208)

NAEP Reading Scale

Hispanic 4th Graders (196)
Black 4th Graders (194)

D.C. 4th Graders (182)

Note: The position of an item on the scale represents the scale score attained by students who had a 65 percent probability of
successfully answering the item. (The probability was 74 percent for 4-option questions and 72 percent for 5-option questions.)

Source: Patricia L. Donahue et al., NAEP 1998 Reading Report Card for the Nation and the States, Washington, DC: National

Center for Education Statistics, 1999.
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SUMMARY AND CONCLUSIONS

Although many differences in average NAEP reading
scores exist among subgroups of students, the growth
in average scores between the fourth and eighth grades
is about the same for all subgroups of students, except
Black students. Black students gained more NAEP
scale points (56) than did White (48 points) and
Asian (42 points) students between the fourth and
eighth grades. This difference is equivalent to roughly
one year in school.” It is good news and shows
improvement from an analysis of an earlier cohort that
found no differences in growth among racial/ethnic
groups.”” And whereas students attending nonpublic
schools score higher, on average, than those in public
schools, both groups of schools add about the same
value between the fourth and eighth grades.

Looking at cohort growth in reading across states,
as opposed to average state NAEP scores, provides a
very different picture of achievement. The District of
Columbia, California, Louisiana, and South Carolina,
for example, jump from the bottom of the list (based
on average scores) to the top of the list (based on
cohort growth). Some of the highest achieving states
(in terms of average scores) drop far down the list
when ranked on score growth between grades 4 and 8.

In mathematics, the analyses reveal a slightly
different pattern. Some of the advantages in average
scores held by several subgroups of students remain
when cohort growth is examined. White students, for
example, show more growth than do Black and
Hispanic students.”! In addition, for all groups, growth
for the 1996 to 2000 period was not significantly
different from growth for the 1992 to 1996 cohort.

Across the states that participated in both math-
ematics assessments, Montana and Vermont outper-
form many states on both average mathematics scores
and on cohort growth between grades 4 and 8. Several
states also show improvement in growth between the
Class of 2000 and 2004 cohorts. These include the
District of Columbia, Virginia, South Carolina,
Wyoming, and Georgia.

Although traditional data on educational achieve-
ment trends provide one set of views about the relative
achievement of various subgroups of students in
reading and mathematics, data on cohort growth
provide another and somewhat different set of views.
Both perspectives are important in judging how the
educational system is performing. The view provided
by looking at average NAEP scores and how they have
changed over time tells us whether students know
more or less than their counterparts in an earlier
period. This is valuable information, quite apart from
the question of whether it is the best measure of
school effectiveness. Student achievement is also
affected by factors outside of school—what occurs in
the home, in the family, and in the community.

The view of achievement provided by looking at
cohort growth gets us closer to measuring what really
happens in school. Although there are differences in
average achievement across the states, about two-
thirds of the states participating in NAEP are within
plus or minus 3 scale points of the average growth in
both reading and mathematics. This implies that most
states do similar jobs in adding value (as measured by

NAEP) between the fourth and eighth grades.

19" A rule of thumb often used in NAEP analyses is that one year of school is equivalent to 12 points on the NAEP scale, or, put another way, each
point on the NAEP scale is equivalent to one month of school. See Paul W. Holland, “How Big Is Big When It Comes to Gaps in Scores,”
Appendix B of the Report of the Ad Hoc Committee on Confirming Test Results, National Assessment Governing Board, March 1, 2002. However,

NAEP makes no attempt to translate its scores into grade equivalencies.

20 Barton and Coley, 1998.

21 Based on t-tests; the differences are not significant based on FDR comparisons.
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Thus, it appears to be important to examine both
average score trends and cohort growth (and trends in
cohort growth when the data are available). NAEP
allows us to do this, in part, by using a single, devel-
opmental scale. This common scale is being phased
out, however, and may not be used in future assess-
ments. As states develop and refine their assessment
systems in response to the No Child Left Behind Act,
it would be advantageous to incorporate the capability
to measure cohort growth in school, either in terms of

progress from one year to the next, or from the begin-
ning of a year until the end.

Measuring and evaluating cohort growth provides
a different and important dimension in understanding
achievement differences and trends. These efforts,
however, provide no information about why students
achieve or grow at different levels and rates. Research
can help identify the factors related to these cohort
score changes.
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Appendix Table 1:
Statistically Significant Differences in NAEP Reading Cohort Growth

Between the 4th Grade in 1994 and the 8th Grade in 1998, Using t-tests

o}
o
sl |5 ol s o .
SIS |l ILlgl | |5l8]% Slslalel | |E . 15| |2
© X | "% - — - o [1] el

2 |25 8|2z 2ela|l5|E|o|L| S| =lE|c|8El2|5|28|E|S|2[S|E|%|a|lS|0|d]S

o |8|8|5|3]%|2|2|5|2(2|8|8]2|8|8|8|8|2|8|5|5|2|2|2|2(5|<|5|8|5|2|2|%[5|S
DC 57.8] 2.1 R R R R R R A R R R R R R R R R R A R
California 56.4] 2.5 + +|+H|H| ||| F| ||| ]|+ F
Louisiana 55.1] 2.0 +|+H|H| ||| F| ||| ]|+ F
Arizona 54.6] 2.2 ++|+|+|+| |+ +]+]+]|+] +
New York 54.6] 2.1 ++|+|+| |+ +]+]+] ]+ +
New Mexico | 53.0] 2.1 + +|+|++|++] +
Virginia 53.0] 1.8 +|+ |+ +|++]+|+]+] +
Maryland 52.5] 2.4 +|+|++| +| +
Washington | 52.0] 2.0} - +|+ |+ +|+]| +
DoDDS 51.6] 1.3] - + |+ |+ +|+]|+| +
S. Carolina 51.1]11.9] - +| +|+]| +
Kentucky 50.50 2.0} - +|+| +]| +
Georgia 50.2] 2.8] - +| +| +
Colorado 501117 - | - +| +|+]| +
Texas 49.8] 24| - +| +| +
Delaware 495|117 - [ - [ - +|+| +]| +
N. Carolina 492019 - [ - [ - +| +| +
Connecticut | 49.112.00 -| - | - +| +| +
Mississippi | 49.0012.2] - | - | - +| +| +
Minnesota 489119] - | - | - +| +| +
Hawaii 488121 -| - | - +| +| +
Florida 48.5124) -| - | - +| +| +
W. Virginia 484116 - | - -| -] - +| +| +
Montana 479118} - [ -[ -] -] - +| +| +
Utah 473117 - - -] -[-[-] - - +| +| +
Alabama 473120 - -[ -] -] - - +
Arkansas 471122 - - -| -] - - +
Tennessee 463122 -[ - -1 -|-[-|- -
Missouri 46.01200 - | - -|-|-[-]-|-[-]~-
Mass. 457121 - - - -[-|[-]-1-]~-[-
Maine 443018} - - -1 -|-[-|-1-|-|-|-]|- - -
Rhd Island 42418} - - -1 - -|--|-1--|--|-1-1-|-[-|-1-/-|-{-|-]-]-
Wisconsin 41819 -| - --|-[-1--|-|--|-{-1-|-|-|-|-1-1-1-|-]-|-]|-
Wyoming 409018} -| - -|-[-[-|-1-|--[-|-1---{-1-1-1-|-/-/-|-1-|-|-/|-

+ in cell means that the row jurisdiction is higher than the column jurisdiction.

- in cell means that the row jurisdiction is lower than the column jurisdiction.

Blank cell means that there is no statistically significant difference between the row jurisdiction and the column jurisdiction.
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Statistically Significant Differences in NAEP Reading Cohort Growth

Appendix Table 2:

Between the 4th Grade in 1994 and the 8th Grade in 1998, Using False Discovery Rate Method
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DC 57.8] 2.1 + || F|FH|F|F|F|F| ||| || F
California 56.4] 2.5 ++|+|+|+| |+ +]+]+]| +
Louisiana 55.1] 2.0 +|+ |+ +|+|+]|+|+]+] +
Arizona 54.6] 2.2 +|+|+]|+|+]| +
New York 54.6] 2.1 +|+|+]|+|+|+]| +
New Mexico | 53.0] 2.1 +|+|+| +
Virginia 53.0] 1.8 +|+|+| +
Maryland 52.5] 2.4 +|+|+| +
Washington | 52.0] 2.0 +|+|+| +
DoDDS 51.6] 1.3 +|+| +]| +
S. Carolina 51.11 1.9 +| +| +
Kentucky 50.5] 2.0 +| +| +
Georgia 50.2] 2.8 +
Colorado 5011 1.7] - +| +| +
Texas 49.8] 2.4 +
Delaware 49.5] 1.7} - +| +| +
N. Carolina 49.21 1.9} - +| +| +
Connecticut | 49.1] 2.0] - +
Mississippi 49.0) 2.2] - +
Minnesota 48.9]11.9] - +
Hawaii 48.8] 2.1] - +
Florida 48.5] 2.4] -
W. Virginia 48.4]1 1.6] - +
Montana 47911.8) - | - +
Utah 473117 - | - | -
Alabama 47.3]20) - [ - -
Arkansas 471122 - - -
Tennessee 46.3]22) - [ - | - -
Missouri 46.0020) - [ -[-]-| -
Mass. 457124 - - -| -] -
Maine 44318 - -[ -1 -1 -|-[-[-]"-]|-~-
Rhd Island 424118} - | - -|-|[-[-|-|-1-|-|-]- - - -
Wisconsin 418119 -| - -|-[-[-|-1-1-]-|-]1- - - -
Wyoming 40918} -| - -[-|-(-|--]|-|--|-{-1-|-]-|-|-|-|-]- - -

+ in cell means that the row jurisdiction is higher than the column jurisdiction.

- in cell means that the row jurisdiction is lower than the column jurisdiction.

Blank cell means that there is no statistically significant difference between the row jurisdiction and the column jurisdiction.
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Appendix Table 3:
Statistically Significant Differences in NAEP Mathematics Cohort Growth
Between the 4th Grade in 1996 and the 8th Grade in 2000, Using t-tests
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Oregon 57.2] 2.1 +H|H| | H[H| ||| ||| ]| ]+ +
N. Carolina 55.8] 1.6 + + ||| ||| ] ] ] ] ]+
Minnesota 55.5] 1.8 + +| |+ +| | ]+ ]+ +] ]+
Maryland 55.3] 2.1 + + |+ + |+ ]+ ]+
DoDDS 55.1] 1.3 + +H+|H|H[F|H| | H|H[ ]| H] |+
Mass. 54.2] 1.8 +|+| ]+ +| +] ]+ ]+ +
Virginia 54.0] 2.0 +| |+ +| |+ +]+]+
Indiana 53.711.8] - | - |+ |+ ] ] ]+
New York 53.6] 2.4 + +|+| +]| +|+]| +
Wyoming 53.501.8] - | - +| |+ +| |+ +]+]+
S. Carolina 532119 -| - + +|+| ]+ +]| +
Arizona 53.1] 2.3] - + + |+ +| +] +] +
DDESS 53.1] 2.5 + + |+ +]| +
Nebraska 53.111.6] - - +| + +|+| +]| +|+]| +
California 53.0] 2.7 + +|+| +] +
Rhd Island 53.001.8] - | - + +|+| +]| +|+]| +
Michigan 52.202.0] - | - + +| 4+ +] +
N. Dakota 522116 -| - + |+ +] +] +
Kentucky 5161 1.8 -| - [ - + +|+| +]| +
Maine 51.4)116) -[-| - + +| +| +]| +
Georgia 509119 -[-| - +
Nevada 50.6016) -|-[-]|-]|- - + +
Alabama 5050122 -[-| - +
Louisiana 500019, -[-|-|-[~- -
Connecticut | 499118} -[-[-|-|[ - -
Utah 489116 - - -|-[-|-|-|]-
Missouri 488 1.8 - -|-|-|-|-|-|-
Hawaii 478120 - | -[-|-|-[-|-|-|-]|- - -
W. Virginia 47.4014) - - - - -[-|-1-[-|-|-|-|-]|- - - -
DC a73l 24 - -|-|-|-|-|-[-|-]- -
Texas 461200 - - -|-[-|-|-|-|-1-|-[-|-)-|-[-|-)-|-|-|-]|-
New Mexico |46.0125) -|-|-|-|-[-|-|-|-]|-|-|-|-]- - - -
Mississippi | 45.601.8] - -|-|[-|[-|-|-|-|-|-1-1-1-1-1-1-|-|-[-[-[-[- -
Arkansas 455120 - -|-| -1 -[-|-1-[-|-|-|-1-[-|-1-[--]-|-|-]|-
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+ in cell means that the row jurisdiction is higher than the column jurisdiction.
- in cell means that the row jurisdiction is lower than the column jurisdiction.

Blank cell means that there is no statistically significant difference between the row jurisdiction and the column jurisdiction.
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Appendix Table 4:
Statistically Significant Differences in NAEP Mathematics Cohort Growth
Between the 4th Grade in 1996 and the 8th Grade in 2000, Using False Discovery Rate Method
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5 © 0l sl |o E

= 3 8|3 5| |@ 2l |3 5 £|8| |gls

S| oLelelo|8l5]2(815 o] |5l 213 |G )2 | 2|2 | 5 3| 2 o 22| |<| |23 |5|8]g] |

A B HEEHEE AR EERE R R ERHE R EPEHE LR

s w|5|5(2)5(5 2|28 22 5|8l 5|2(2|5|5|8|8\5|5\5|5|5|5|3|5|5| | | &| 2| 5| 5|22 5|5

O |lwl|=|>[0|z|S[=|a|s[5|E|z(S|n|<a|z|o||S|Z|[¥|[S|o|[z|<|J[O0|S|S|T|S|6|[—|Z2|S|[<|0O]|F
Montana 59.111.7 +| [ H|H || F| ||| [ ][] ][] |+
Vermont 58.5] 1.6 +| [+ H || F|H[ | F]| [ ][] ][] |+
Oregon 57.2] 2.1 +| ||| H| |+ ||+ +
N. Carolina 55.8] 1.6 +|+|+|+|+]|+|+H|+H]|H] ]+
Minnesota 55.5] 1.8 +| + +|+|+|+| +| +
Maryland 55.3] 2.1 + ++| +|+|+]| +
DoDDS 55.1] 1.3 +| 4| |+ | |+ ] ]+ +
Mass. 54.2] 1.8 + + +|+| +| +
Virginia 54.0] 2.0 + +|+|+| +
Indiana 53.7] 1.8 + +|+|+| +
New York 53.6] 2.4 +
Wyoming 53.5] 1.8 +| + +
S. Carolina 53.21 1.9 +| + +
Arizona 53.1] 2.3 +
DDESS 53.1] 2.5
Nebraska 53.1] 1.6 +| + +
California 53.0] 2.7
Rhd Island 53.0] 1.8 +| + +
Michigan 52.2] 2.0
N. Dakota 52.2)1.6] -| - +
Kentucky 51.6] 1.8] - | -
Maine 51.411.6] - | -
Georgia 50.911.9] - | -
Nevada 50.6]1.6] - | -
Alabama 50.512.2] - | -
Louisiana 50.001.9] - | -
Connecticut ]| 49.9]1.8] - | -
Utah 489116) - -[-| - -
Missouri 48.8] 18] -|-| -| - -
Hawaii 478] 20} -| -| -| -| - -
W. Virginia 474114 - - - -] -] -[-]-
DC 47.3124] -1 -[-| - -
Texas 46101200 - -|-|[-|-[-|-|-|-]-
New Mexico | 46.0025) -[-[-[-[-[-[-
Mississippi 456118 -| -|-|-1-[-]-|-|-]- - - - -
Arkansas 455 200 - -| - -|-|-|-|-|-]|- -] - - -
Guam 451125 - - - -|-|-|-[-]|-]|-
Tennessee 443220 - - - --|-|-|-|-|-|-|-|-|- - - -

+ in cell means that the row jurisdiction is higher than the column jurisdiction.

- in cell means that the row jurisdiction is lower than the column jurisdiction.
Blank cell means that there is no statistically significant difference between the row jurisdiction and the column jurisdiction.
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Between the 4th and 8th Grades for the Class of 2000 and Class of 2004, Using t-tests

Appendix Table 5:
Statistically Significant Differences in Changes in Cohort Growth in NAEP Mathematics
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sl |8 |% 3 2 i 2| |glalslB o
sl 131|812 5]2 25518315 12| | |E|2|5|3]515|5] (5|5|8] |2
2| [215|s|5|2l8|3 5%l e 5|2| &5 |8l 5|2l8|5 8|2 8le|<|E|2|5|g ¢
slwl|2|23(8(8|4|8183|3|5|8(5|5|32|8|5|5|5(8|4|3|%|5|5|8|5|8 2|55
olun|lalS|n|slo|s|S[<c|z[a|Zz|g(¥|S[T|E|0[E|S|[o|2|S[Z|S|o|Z|5[Z|S|g|—]|F
DC 7.1]1 2.8 +| + ++ |+ | FH|H|H| ||| H| |+
Virginia 5.0] 2.9 + || |||+ +
S. Carolina 4.9] 2.7 + ++++ ]+ +]+] +
Wyoming 4.112.2 + [+ ]|+ H[+] ]|+ +
Georgia 4.0] 2.8 +|+|+|+|+]| +| +
Mass. 3.2] 2.8 + +|+| +
Maryland 3.0] 3.3 +|+| +
Alabama 22]34 +
New York 1.8] 3.2 +
Louisiana 1.7] 2.8 +| +
N. Carolina 0.9]24 +
Arizona 0.5] 3.0 +
Kentucky 0.0} 2.3 +
Minnesota -0.1]124 +
Hawaii -0.3] 2.6
Rhd Island -0.4] 2.5
Guam -0.7] 3.1
Indiana -0.8] 2.5] -
Maine -1.0] 2.3} -
California -1.3] 3.7
W. Virginia -22)200 - -] - | -
Missouri -2.2] 2.6] -
New Mexico | -2.7| 3.1] -
Mississippi 2824 -1 -] -] -
Connecticut | -29124] -] -| -| -
N. Dakota 341200 - -1 -[-]-
Utah 381220 - -| -|-|-
Nebraska 440230 -1 - -|-| -| -
Michigan 48132 - -] -[-]-
Arkansas Sol2.7-1-1- - -] -] -
Texas S.127-1-1-|-|-|-]|- -
Tennessee o129 - - --|-1-|-|--]-1-|-|-]|-

+ in cell means that the row jurisdiction is higher than the column jurisdiction.

- in cell means that the row jurisdiction is lower than the column jurisdiction.

Blank cell means that there is no statistically significant difference between the row jurisdiction and the column jurisdiction.
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Appendix Table 6:
Statistically Significant Differences in Changes in Cohort Growth in NAEP Mathematics
Between the 4th and 8th Grades for the Class of 2000 and Class of 2004, Using False Discovery Rate

Method
ol
r= a
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s| |3| |5 g £ z HREREE: 0
s| 13|=(5]2< |2 25|55 | 2]5]. 2| || |E|2|5|5]5\5|4| (%]5|8 |2
2 R R R EEEHEEEE EH B E R H A E R EEE
Elwl|2|2\2(2(5|5 58| 53|5|8|5|502]2|5|8|5|5|88|5|8|5]5|5|5|2|2| 5|5
O lulalS|len|slo|s|s|g(z|d|z|<|x|S|z(|d|ls|s[o|2]|Ss|[z[s|o|zZ[D5|[z|S|<||F
DC 7.1] 2.8
Virginia 5.0] 2.9
S. Carolina 4.9] 2.7
Wyoming 4.1] 2.2
Georgia 4.0] 2.8
Mass. 3.2] 2.8
Maryland 3.01 3.3
Alabama 2.2] 3.4
New York 1.8] 3.2
Louisiana 1.7 2.8
N. Carolina 0.9]1 2.4
Arizona 0.5] 3.0
Kentucky 0.0] 2.3
Minnesota -0.1]12.4
Hawaii -0.3] 2.6
Rhd Island -0.4] 2.5
Guam -0.7] 3.1
Indiana -0.8] 2.5
Maine -1.0] 2.3
California -1.3] 3.7
W. Virginia -2.2] 2.0
Missouri -2.2] 2.6
New Mexico | -2.7] 3.1
Mississippi -2.8] 2.4
Connecticut | -2.9] 2.4
N. Dakota -3.4] 2.0
Utah -3.8] 2.2
Nebraska -4.4] 2.3
Michigan -4.8] 3.2
Arkansas -5.9] 2.7
Texas -6.1] 2.7
Tennessee -7.9] 2.9

+ in cell means that the row jurisdiction is higher than the column jurisdiction.
- in cell means that the row jurisdiction is lower than the column jurisdiction.
Blank cell means that there is no statistically significant difference between the row jurisdiction and the column jurisdiction.
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