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NAEP 2004 TRENDS IN ACADEMIC PROGRESS

Since its inception in 1969,
NAEP has tracked trends in

student performance over time.

Executive Summary

The citizens and leaders of the United States have long valued education
as a foundation for democracy, a resource for economic prosperity, and a
means of realizing personal goals and individual potential. Throughout the
nation’s history, the commitment to educate children has grown stronger
and more inclusive, and in recent decades, so has the expectation that our
nation’s schools and teachers be accountable (Ravitch 2002). In 2002, the
reauthorization of the Elementary and Secondary Education Act—also
known as the No Child Left Behind (NCLB) Act—further strengthened

that commitment and expectation.

Since its inception in 1969, the National Assessment of Educational
Progress (NAEP) has served the important function of measuring our
nation’s educational progress by regularly administering various subject-
area assessments to nationally representative samples of students. One of
the primary objectives of NAEP is to track trends in student performance
over time. This report presents the results of NAEP long-term trend assess-
ments in reading and mathematics, which were most recently administered
in 2004 to students ages 9, 13, and 17. Because the assessments have been
administered at different times in the 35-year history of NAEP, they make
it possible to chart educational progress since 1971 in reading and 1973 in
mathematics. Prior to 2004, the most recent long-term trend assessment
was given in 1999, when results were reported for reading, mathematics,
and science.

It should be noted that these long-term trend assessments are different
from more recently developed assessments in the same subjects that make
up the “main NAEP” assessment program. Because the instruments and
methodologies of the two assessment programs are different, comparisons
between the long-term trend results presented in this report and the main
assessment results presented in other NAEP reports are not possible.

Approximately 38,000 students participated in the reading assessment,
and 37,000 participated in the mathematics assessment. Appendix A pro-
vides technical information on this study, including sample sizes and a
description of the significance tests done on each set of results. Only dif-
ferences that have been determined to be statistically significant at the 0.05
level after controlling for multiple comparisons are included in this report.
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National Results

National results, provided in chapter 2, are described in
three ways: average score, score at selected percentiles,
and percentage of students performing at or above each
performance level. Student performance in each sub-
ject area is summarized as an average score on a 0-500
scale. The five long-term trend performance levels pre-
sented in this report were set at 50-point intervals on
the two subject-area scales to provide a verbal descrip-
tion of student performance at different points on the
scale. All national findings are reported from 1971-
2004 for reading and 1973-2004 for mathematics. The
primary findings include the following:

Average Scores

» Between 1999 and 2004, average reading scores
increased at age 9 and average mathematics scores
increased at ages 9 and 13. No measurable changes
in average scores were found at age 17 in either sub-
ject between 1999 and 2004.

» In reading, 9-year-olds scored higher in 2004 than
in any previous assessment year, with an increase of
7 points between 1999 and 2004. Average scores for
age 13 showed no measurable differences between
assessment years 1999 and 2004, but still were high-
er in 2004 than the scores in 1971 and 1975. For
age 17, the average score in 2004 was not measurably
different from the average score in the first assess-
ment year, 1971.

» The average score in mathematics at age 9 was higher
in 2004 than in any previous year—9 points higher
than in 1999. The average score for 13-year-olds
increased between 1999 and 2004 by 5 points. The
average score at age 17 was not measurably different

from 1973 or 1999.

Percentiles

» The reading score of 9-year-olds at the median (50th
percentile) was higher in 2004 than the median score
in every other year.

» Opverall gains in reading scores for 13-year-olds were
evident among higher performing students—those
scoring at the 75th and 90th percentiles—between
1971 and 2004.

» Seventeen-year-olds showed no measurable improve-
ments in reading scores at any of the selected
percentiles between 1999 and 2004 or between 1971
and 2004.

» Mathematics scores for 9-year-olds at each of the
selected percentiles showed gains between 1978 and
2004, increasing 26 points at the 10th percentile, 23
points at the 50th percentile, and 18 points at the
90th percentile.

» The mathematics score for 13-year-olds at each of
the five percentile levels was higher in 2004 than in
every previous assessment year, except at the 10th
percentile.

» Mathematics scores for 17-year-olds in 2004 showed
no measurable change since 1992 at any of the five
percentiles.

Performance Levels
» The partially developed skills and understanding

associated with reading at level 200 were demonstrat-
ed by 70 percent of 9-year-olds in 2004, more than
in any other assessment year except 1980; by 94 per-
cent of 13-year-olds; and by almost all 17-year-olds.

» The percentages of 13-year-olds and 17-year-olds
who demonstrated the ability to interrelate ideas and
make generalizations in reading (level 250) were 61
percent and 80 percent, respectively, in 2004, not
measurably different from those in 1971 and 1999.

» Reading performance at or above level 300—
understanding complicated information—was
demonstrated by 38 percent of 17-year-olds in 2004,
down from 41 percent a decade earlier in 1994.
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» The beginning skills and understandings character-
istic of level 200 in mathematics were demonstrated
by 89 percent of 9-year-olds in 2004, more than in
any other assessment year. Approximately 99 percent
of 13-year-olds also demonstrated at least this level
of performance in 2004.

» At age 13, the percentages of students at level 300 in
mathematics increased from 17 percent in 1990 to
23 percent in 1999 and then to 29 percent in 2004.
Students at this level could perform moderately com-
plex procedures and use logical reasoning to solve
problems. In 2004, 59 percent of 17-year-olds were
at or above level 300 in mathematics, an increase of
7 percentage points from 1978.

» Across the assessment years in mathematics, between
5 and 8 percent of 17-year-olds performed at level
350, the highest performance level, in which stu-
dents applied a range of reasoning skills to solve mul-
tistep problems.

Student Group Results

Chapter 3 describes the average scores for various
groups of students, including male and female students;
White, Black, and Hispanic students; and student-
reported levels of parents’ education, which included
less than high school, graduated from high school,
some education after high school and graduated from
college. Some of the results were as follows:

Gender
» At all three ages in 2004, female students had higher

average reading scores than their male counterparts.

» In 2004, there was no measurable difference between
the average mathematics scores of male and female
students at age 9, but at ages 13 and 17, male stu-
dents scored higher on average than female students.

» The gender gap for 9-year-olds' reading scores in
2004 was smaller than the gaps in the first three
assessment years and 1996. This gap did not change
measurably between 2004 and any previous assess-
ment year for 13-year-olds. This score gap in 2004
showed no measurable difference for 17-year-olds
from the gap in 1999 or 1971.

Race/Ethnicity

» White students had higher average reading scores in
2004 than in 1971 at ages 9 and 13.

» For Black students at all three ages, average reading
scores in 2004 were higher than in 1971.

» Although White students continue to outscore
Black students, the White-Black score gap in read-
ing narrowed from 1971 to 2004 at all three ages.
The White-Black reading score gap for 9-year-olds
decreased from 35 points in 1999 to 26 points in
2004.

» For Hispanic students, the average reading score at
age 9 was higher in 2004 than in any other assess-
ment year. Their average score at age 13 was higher
in 2004 than in 1975, but not measurably different
from that in 1999. No measurable difference was
found between the average score for Hispanic stu-
dents at age 17 in 2004 and that in 1999.

» Although White students continue to outscore
Hispanic students, the White-Hispanic reading score
gap for students at age 9 in 2004 was smaller than
it was in 1994, 1984, 1980, and 1975. The White-
Hispanic reading score gap for 13-year-olds showed
no measurable difference between 2004 and 1999 or
1975. The score gap between White and Hispanic
students at age 17 was measurably smaller in 2004

than in 1975.

» White students at all three ages scored higher, on
average, in 2004 than in 1973 in mathematics.

» The average mathematics scores for Black students
were higher in 2004 than in 1973 at all three ages.
Average scores for Black students at ages 9 and 13
were higher in 2004 than in any previous assessment
year.

» The differences in average scores for White and
Black students at all ages decreased between the first
(1973) and the most recent (2004) assessment in
mathematics, although White students continued to
outscore Black students in 2004. During this same
period, the White-Black score gaps in mathematics
narrowed by 12, 19, and 12 points for ages 9, 13,
and 17, respectively.
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» Hispanic students’ performance in mathematics was
higher at all three ages in 2004 than in any assess-
ment year from 1973 through 1982. Average scores
for Hispanic students at ages 9 and 13 were higher in
2004 than in any previous assessment year.

» White students scored higher on average than
Hispanic students at all three age levels in 2004. For
ages 13 and 17, the White-Hispanic score gap was
smaller in 2004 than in 1973, but for age 9 there
was no measurable difference in the size of the score
gap between the first (1973) and most recent (2004)
assessment year.

Parents’ Education

» In 2004, the percentage of students reporting that at
least one parent graduated from college has increased
since 1980 for reading and 1978 for mathematics,
while the percentage of students reporting that the
highest level of education for their parents was a high
school diploma or less has decreased.

» At age 13, there have been no measurable changes in
average reading scores between 2004 and any previ-
ous assessment year regardless of the level of parents’
education reported by the student.

» The average reading score for 17-year-olds who
indicated that at least one parent had some educa-
tion after high school was lower in 2004 than in any
previous assessment year. For 17-year-olds who indi-
cated that at least one parent graduated from college,
the average score in 2004 (298) was lower than the
average scores in 1990 (302) and 1984 (302).

» Students who reported that their parents had less
than a high school education showed no measurable
change in average mathematics score between 1999
and 2004 at either age 13 or 17, but their 2004
scores were higher than those in 1978.

» For students whose parents’ highest education level
was high school graduation or some education after
high school, the average mathematics score at age
13 was higher in 2004 than in any other assess-
ment year, while at age 17 there were no measurable
changes between 1978 and 2004.

» For students with at least one parent who gradu-
ated from college, the average mathematics score in
2004 was higher than in any other assessment year at
age 13; no measurable difference was seen at age 17
between 1978 and 2004.

Contextual Variables

As described in chapter 4, examining student scores in
the context of their learning and home environments
provides useful information. Learning and home factors
for which trends are reported include students’ reports
of how often they read for fun, completed homework,
used computers, and watched television, and the
advanced mathematics courses they had taken. Some of
the findings include the following:

Homework. Students who took the reading assessment
were asked how many hours they had spent on home-
work the previous day.

» The percentage of students at age 9 indicating that
no homework was assigned or that they did not do
any homework decreased between 1984 and 2004.
In 2004, a greater percentage of 9-year-olds indicated
that they spent less than 1 hour on homework than
in any other year in which the question was asked.

» In 2004, the average reading score of 9-year-olds
who spent less than 1 hour on homework was higher
than the average reading scores of students who did
not do the homework that was assigned or who
spent more than 2 hours on homework.

» At age 13, the percentage of students spending less
than 1 hour on homework increased from 36 percent
in 1984 to 40 percent in 2004. At the same time,
the percentage of students spending 1 to 2 hours on
homework decreased from 29 percent in 1984 to 26
percent in 2004.
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At age 13, students who spent 1 to 2 hours or 2 or
more hours on homework had higher average read-
ing scores than their peers who spent less than 1
hour on homework, did not do their homework, or
did not have any homework to do.

At age 17, the percentage of students reporting that
they were not assigned homework increased from 22
to 26 percent. At the same time, the percentage of
17-year-olds indicating they had spent 1 to 2 hours
on homework the previous day decreased from 27 to
22 percent between 1984 and 2004.

At age 17, students who spent 2 or more hours on
homework had higher average reading scores in 2004
than those who spent 1 to 2 hours, whose scores
were higher than those who spent less than 1 hour,
whose scores in turn were higher than those who did
not do any homework.

Computer Access and Usage. Students at ages 13 and 17
who took the mathematics assessment were asked three
questions about their access to computers and how they
used them.

» The percentage of 13-year-olds with access to com-
puters in schools increased from 12 percent in 1978
to 57 percent in 2004. The percentage of students
receiving instruction in computers at age 13 also
increased, from 14 percent in 1978 to 48 percent
in 2004. In the 2004 assessment, 69 percent of
13-year-olds said that they had used a computer to
solve a mathematical problem.

» Similar increases were also seen among 17-year-
olds, where the percentage of students with access
to a computer in school increased by 33 percentage
points between 1978 and 2004. The percentage of
17-year-olds using a computer to solve mathemat-

Reading for Fun. Students who took the reading
assessment were asked to estimate how often they read
for fun.

» There were no measurable changes between 1984
and 2004 in the percentage of 9-year-olds indicat-
ing that they read for fun almost every day. At ages
13 and 17, the percentage saying they read for fun
almost every day was lower in 2004 than in 1984.
This trend was accompanied by an increase over the
same 20-year time period in the percentage indicat-
ing that they never or hardly ever read for fun.

» At all three ages, students who indicated that they
read for fun almost every day had higher average
reading scores in 2004 than those who said that they
never or hardly ever read for fun. Students at all
three age levels who said that they read for fun once
or twice a week had higher average scores than those
who never or hardly ever read for fun.

ics problems increased from 46 percent in 1978 to
66 percent in 1999, then to 70 percent in 2004. In
that year, 36 percent reported that they had studied
mathematics using computers.

There were no measurable differences in mathemat-
ics scores between 13-year-olds who responded
positively and those who responded negatively to any
of the computer access and usage questions in 2004.
At age 17, students who indicated that they had
access to a computer at school scored 5 points higher
in 2004 than students who did not have such access.

In 2004, students at age 17 who reported that they
had used a computer to solve a mathematical prob-
lem scored 6 points higher on average than students
who had not used a computer for that purpose.
There was no measurable difference in average math-
ematics scores for 17-year-olds based on whether or
not they had studied mathematics using computers.
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Course-Taking Patterns in Mathematics. Students at age
17 who took the mathematics assessment were asked
to check all the mathematics courses they had taken or
were currently taking. The highest course checked was
used for the analyses.

P A greater percentage of 17-year-olds indicated they
were taking or had taken calculus in 2004 than in
any previous assessment year. The percentage tak-
ing second-year algebra increased from 37 percent
in 1978 to 53 percent in 2004, while the percentage
of students who indicated that the highest level of
mathematics they had taken by age 17 was pre-
algebra or algebra was lower in 2004 than in 1978.

» The trend towards higher-level course-taking was
seen across all three racial/ethnic groups shown. The
percentage of White, Black, and Hispanic students
who indicated that their highest course was second-
year algebra was higher in 2004 than in 1978. In
2004, a higher percentage of White students took
calculus (19 percent) compared to Black students at
the same age (8 percent). At 14 percent, the percent-
age of Hispanic students taking calculus was not
measurably different from the percentage of either

White or Black students in 2004.

2004 Bridge Study

Several changes were made to the long-term trend
assessment in 2004 to align it with current assess-
ment practices and policies applicable to the NAEP
main assessments. These changes, discussed in detail in
chapter 5, included replacing items that had outdated
material, eliminating blocks of items for subjects no
longer reported, replacing background questions, and
changing some administration procedures. In addi-
tion, the 2004 modified assessment provided for the
inclusion of and accommodations for students with dis-
abilities and English language learners.

A bridge study was conducted to ensure that the
interpretation of the assessment results remains con-
stant over time. A bridge study involves administering
two assessments: one that replicates the assessment
given in the previous assessment year (a bridge assess-
ment), and one that represents the new design (a
modified assessment). In 2003—2004, students were
randomly assigned to take either the bridge assessment
or the modified assessment. The bridge assessment rep-
licated the instrument given in 1999 and used the same
administration techniques. The modified assessment
included the new items and features discussed above.
This modified assessment will provide the basis of com-
parison for all future assessments, and the bridge study
will link its results back to the results of the past 33
years. The results from the bridge study are presented
in chapters 2 and 4, and comparisons between the two
assessments are provided in chapter 5.

» Comparing the results of the modified and bridge
assessments demonstrates that the link between
the 2004 bridge and modified assessments was
successful.
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The long-term trend assessment
has been measuring student
progress in reading for 33 years
and in mathematics for 31 years.

Chapter 1
Introduction

The citizens and leaders of the United States have long valued education
as a foundation for democracy, a resource for economic prosperity, and a
means of realizing personal goals and individual potential. Throughout the
nation’s history, the commitment to educate children has grown stronger
and more inclusive, and in recent decades, so has the expectation that our
nation’s schools and teachers be accountable (Ravitch 2002). In 2002 the
reauthorization of the Elementary and Secondary Education Act—also
known as the No Child Left Behind (NCLB) Act—further expanded that

commitment and expectation.

As educators and policymakers turn their attention to student achieve-
ment as measured by assessments, examining trends—student performance
now compared to in the past—can inform efforts to increase student per-
formance in the future. The National Assessment of Educational Progress
(NAEP) is one of the most important resources for monitoring the student
achievement. Since its inception in 1969, NAEP has served the important
function of measuring our nation’s educational progress by regularly admin-
istering various subject-area assessments to nationally representative samples
of students. One of the primary objectives of NAEP is to track trends in
student performance over time. This report presents the results of NAEP
long-term trend assessments in reading and mathematics, which were
administered in the 2003-2004 school year (referred to hereafter as 2004)
to students ages 9, 13, and 17. Because the same assessments have been
administered at different times in the 35-year history of NAED, they make
it possible to chart educational progress since 1971 in reading and 1973 in
mathematics.

The specific focus of this long-term trend report is to compare student
performance in 2004 to past performance, measured by the most recent
assessment in 1999 and previous assessments back to the early 1970s.

NAEP Assessments

NAEDP is a project of the National Center for Education Statistics (NCES)
within the Institute of Education Sciences of the U.S. Department of
Education. The National Assessment Governing Board (NAGB), an inde-
pendent group created by Congress in 1988, provides policy direction for
NAEP. (Information about NAGB can be found on its website, http://

www.nagb.org/.)


http://nces.ed.gov/transfer.asp?location=www.nagb.org/
http://nces.ed.gov/transfer.asp?location=www.nagb.org/
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NAEP includes two components: the long-term trend
assessments and the main assessments. The existence
of the two national assessment programs—long-term
trend and main—makes it possible for NAEP to meet
two important objectives. The long-term trend pro-
gram uses substantially the same assessments decade
after decade, each time a subject is assessed, in order to
measure student progress in that subject over time. In
contrast, the main NAEP assessments are periodically
adapted to reflect contemporary curriculum policies,
content currently in use in the nation’s schools, and
improvements in techniques of educational measure-
ment. In this way, main NAEP can provide valid data
for those seeking evidence for contemporary questions,
and long-term trend NAEP can provide data for evalu-
ating change over long periods. For example, while the
current main NAEP reading assessment, given in 2005,
was first administered in 1992, the long-term trend
reading assessment dates back to 1971.

This report presents the results from the long-term
trend assessments only. Because the long-term trend
assessments use different questions from those used in
the main assessments, and because students are sampled
by age for the long-term trend assessments, rather than
by grade as in the main assessments, it is not possible to
compare results from the two assessment programs.

Overview of the 2004 Long-Term Trend
Assessments

The long-term trend assessment originally was given
in four subjects: mathematics, science, reading, and
writing. At the time of the last long-term trend report
(1999), NAGB discontinued the assessment in writing
for technical reasons. More recently, NAGB decided
that changes were needed to the design of the science
assessment and, given recent advances in the field of
science, to its content. For instance, many science
questions that were written in the late 1960s are no
longer relevant, as they were first written before Neil
Armstrong set foot on the moon, before computers
could fit onto a desk, and without the knowledge of
many medical and biotechnology breakthroughs of the

late 20th century. NAGB decided that the long-term
trend assessment in science required technical stud-

ies of the required changes, so that valid comparisons
between the updated assessment and the original assess-
ment could still be made. To allow time to update the
assessment and study the changes, the decision was
made not to assess science in 2004.

According to NAGB’s new policy, reading and math-
ematics would continue to be assessed by the long-term
trend and main NAEP instruments, but science and
writing would be assessed only in main NAEP. As a
result, changes were needed to separate out the sets of
questions (blocks) for science and writing, which had
been intermixed with the reading and mathematics
blocks in the long-term assessment instruments. New
booklets consist only of reading or only of mathematics
blocks. The changes provided an opportunity to bring
other aspects of the assessment up to date. Considerable
progress in testing theory has been made since the late
1960s, and the 2004 administration provided a plat-
form to bring these improvements to the long-term
trend assessments, in areas such as scoring and scal-
ing. In addition, main NAEP assessments had begun
providing accommodations to allow students with dis-
abilities and students who were not fluent in English
to participate. In 2004, it was possible to implement
the modifications to the long-term trend assessments
resulting in the assessment of a greater proportion of
students using accommodations.

Any time changes are made in a long-term trend
assessment, studies are required to ensure that the
results can continue to be reported on the same trend
line—that is, that they are validly comparable to earlier
results. So analyses were needed to ensure that the 2004
results under the new design were comparable to the
results from 1971 through 1999, under the design that
existed earlier. Therefore, two assessments were con-
ducted in 2004. The modified assessment used the
new design, and the “bridge” assessment replicated the
former design. Comparisons of the results can then
detect any shifts in results due to changes in test design.
This bridge assessment links the old assessments to the
new one.
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2004 Bridge Study

This section of the report presents a brief description
of the 2004 bridge study, the modified assessment,

and the long-term trend instruments. (More detailed
information about the instruments and methodol-

ogy is provided in appendix A.) The changes made

for the modified 2004 assessment included replacing
items containing outdated material, eliminating blocks
of items for subjects no longer reported, replacing
background questions, allowing accommodations for
students who needed them, and changing some admin-
istrative procedures. For example, previous long-term
trend assessments in mathematics included an audio
portion that paced students, so they were always at the
same place in the test booklet at the same time. The
audiotape was eliminated in the modified design so
that students could move at their own pace within each
section. Another example is that students used to have
the option of selecting “I don't know” as a response to
a multiple-choice item. That response was eliminated
in the modified assessment. Also, in prior assessments,
the student’s race/ethnicity was reported based on a
test administrator’s classification of the student’s visual
appearance. In 2004, both schools and students were
asked to report each student’s race/ethnicity as part

of the school and student questionnaires. Finally, the
2004 modified assessment provided for the inclusion of
and accommodations for students with disabilities and
English language learners.

The changes were intended to improve the valid-
ity of the results while continuing to maintain the
integrity of the long-term trend. Thus, studies were

Figure 1-1.

needed to ensure that the modifications did not affect
the interpretation of the results. In other words, it was
important to assess whether any changes in scores were
due to actual changes in student performance rather
than changes in the assessments themselves that may
have made them easier or harder.

The bridge study was conducted to ensure that the
interpretation of the assessment results remains con-
stant over time. A bridge study involves developing two
assessments: one that replicates the assessment given in
the previous assessment year using the same questions
and administration procedures (a bridge assessment),
and one that represents the new design (a modified
assessment). In 2004, students were randomly assigned
to take either the bridge assessment or the modified
assessment. The bridge assessment replicated the instru-
ment given in 1999 and used the same administration
techniques. The modified assessment included the new
items and features discussed previously. This modified
assessment will provide the basis of comparison for all
future assessments, and the bridge will link its results
back to the results of the past 30 years (see figure 1-1).
Further detail on this study is provided in appendix A.

This report will be the final report of new results
acquired under the old design using the bridge assess-
ment. The greater part of the report uses the results
from the bridge assessment to maintain the trend lines
from 1971 (in reading) and 1973 (in mathematics).
Differences between the old and modified formats are
discussed only in one chapter, chapter 5. Beginning in
2008, only the modified design will be used, and the
results will be linked back to the previous assessments

through the 2004 bridge study.

Comparison of the old and new long-term trend assessment

Old Long-Term Trend Assessment (Bridge & 1999)

—

Bridge Modified Long-Term Trend Assessment

“l don’t know” option

Observed race/ethnicity

Audio-paced portion

No accommodations for SD/ELL students

No “I don’t know” option
School-reported race/ethnicity
Self-paced throughout each section
Accommodations permitted
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Content of the Assessments
The content of the NAEP long-term trend reading

and mathematics assessments has not changed since
its beginning. The reading assessment contains a range
of reading materials, from simple narrative passages to
complex articles on specialized topics. The selections
include stories, poems, essays, reports, and passages
from textbooks, as well as a sample train schedule,
telephone bill, and advertisements. Students’ com-
prehension of these materials is assessed with both
multiple-choice questions, for which students choose
a response from a list, and constructed-response ques-
tions, for which students are asked to write a response.

The long-term trend mathematics assessment mea-
sures students” knowledge of basic facts, their ability to
carry out numerical algorithms using paper and pencil,
their knowledge of basic measurement formulas as they
are applied in geometric settings, and their ability to
apply mathematics to daily-living skills (such as those
related to time and money). The computational focus
of the long-term trend assessment provides a unique
opportunity to measure how students perform in tradi-
tional procedural skills.

The Long-Term Trend Background
Questionnaires

In addition to assessing students’ progress in reading
and mathematics, the NAEP long-term trend assess-
ments include questions about students’ home and
school experiences that may be related to educational
achievement. For example, students are asked about the
courses they have taken, activities in their classrooms,
the amount of time they spend on homework, and
educationally relevant uses of their time out of school.
Their responses to these questions provide an informa-
tive context for interpreting the assessment results.

In the previous long-term trend assessments, these
background questions were intermixed with the assess-
ment questions. For example, students would answer
questions about a reading passage to assess their under-

standing of that passage, and then they would respond
to background questions about their reading habits. In
the modified design, these background questions were
reduced in number and assembled together in a sepa-
rate section that students completed after finishing the
assessment.

The Student Sample

The NAEP long-term trend assessments measure the
performance of students at three ages—9, 13, and 17.
The NAEP assessments measure the achievement of
students nationally and are not intended to provide a
measure of individual student performance. A nation-
ally representative sample of students is selected, and
their results are generalized to the nation as a whole.
Small percentages of students with disabilities (SD)
and of English language learners (ELL) are excluded in
each assessment year based on their schools’ judgment
that they cannot be meaningfully assessed. Formerly,
NAEP did not permit students so identified to receive
accommodations (such as extended time, assessment

in small groups, or use of bilingual dictionaries). In
2004, accommodations were permitted on the modified
assessment, and therefore fewer students were excluded.
Specifically, approximately 14 to 19 percent of students
across the three ages and two subjects were identified as
SD/ELL in 2004, resulting in an exclusion rate of 7 to
8 percent, depending on the age and subject assessed,
in the nonaccommodated format. When accommoda-
tions were permitted, the exclusion rates dropped to
approximately 3 percent for mathematics and 4 to 5
percent for reading. (See appendix A for information
regarding exclusion criteria and exclusion rates.)

This report contains results representing the perfor-
mance of all in-school 9-, 13-, and 17-year-olds in the
nation who are capable of being meaningfully assessed
without accommodations, except for the results from
the modified assessment shown in chapter 5. In addi-
tion, it describes the performance of groups of students,
such as males and females, in each age group. In 2004,
more than 11,000 students at each of the three ages
were assessed in each subject area, including both
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public and private school students. To ensure that the
sample was nationally representative, a sampling plan
was created to randomly select schools and students to
participate. This sampling plan targeted certain schools
and students for participation in NAEP. The degree

to which the students who actually participated in the
assessment matched the target is a measure of the reli-
ability of the results. In 2004, approximately 80 to 81
percent of the students originally selected for the assess-
ment at age 9 were actually assessed, 76 to 77 percent
of the students at age 13, and 55 to 57 percent at age
17. (See appendix A for more information on sampling
procedures and appendix B for the percentages of stu-
dents in various reporting groups who were assessed.)

Reporting the Trend Results

Students’ performance on the long-term trend assess-
ments is summarized on a 0-500 scale for each subject
area. For each year in which the assessments were
administered, achievement in a particular subject area is
described for a group of students by their average scale
score and the score at the selected percentiles. Trends in
student achievement are determined by examining the
average scale scores attained by students in the current
assessment year or the score at the selected percentiles
and comparing them to the same scores in other assess-
ment years. While the score ranges in both subjects are
identical, the scale was derived independently for each
subject. Therefore, average scale scores between subjects
cannot be compared.

In addition to reporting average scores, student per-
formance is described in terms of the percentages of
students attaining specific levels of performance. These
performance levels correspond to five points on the
reading and mathematics scales: 150, 200, 250, 300,
and 350. For each subject area, the performance
levels from lowest to highest are associated with
increasingly advanced skills and knowledge (Allen,
McClellan, and Stoeckel 2005, pp. 21-22). Examining
the percentages of students in each year that attained
each performance level provides additional insight into
student achievement.

Because the results presented in this report are based
on a nationally representative sample of students, they
are considered estimates of all students’ average perfor-
mance (excluding students who cannot be meaningfully
assessed). As such, the results are subject to a degree of
uncertainty, which is reflected in the standard errors of
the estimates. The standard errors for all of the scale
scores and percentages presented in this report can be
viewed using the NAEP Data Explorer found at http://

nces.ed.gov/nationsreportcard/naepdata/. Statistical

tests that take into account these standard errors were
conducted to determine whether apparent changes

or differences in the results are measurably different

in a statistical sense. When the term “significant” is
used, it does not imply a judgment about the absolute
magnitude or educational relevance of changes and
differences in student performance. Rather, it is used
to indicate that the observed changes are not likely to
be due to chance factors associated with sampling and
measurement error. The differences described in this
report have been determined to be statistically signifi-
cant at the 0.05 level with appropriate adjustments for
multiple comparisons. In the tables and charts in this
report, the symbol (*) is used to indicate that a score or
percentage is measurably different from another. (See
appendix A for additional information on analysis
procedures.)

The results presented here are meant to describe some
aspects of the condition of education. They are best
viewed as suggesting various ideas to be further exam-
ined in light of other data and in the context of the
large research literature elaborating on the many factors
contributing to educational achievement.

About This Report

This report describes trends in 9-, 13-, and 17-year-
olds” achievement in reading and mathematics during
the last three decades. Chapter 2 presents trends in
terms of overall scale scores, percentiles, and percentag-
es at selected performance levels for the nation. Chapter
3 examines trends in average scale scores for groups

of students defined by gender, race/ethnicity, and the
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education level of the student’s parents. Chapter 4
reports results from the NAEP long-term trend back-
ground questionnaires. In this chapter, students’ school
and home experiences, as shown in their responses to
the background questions, are examined in relation to
students’ assessment scores. Chapter 5 explores the dif-
ferences between the bridge assessment administered
under the procedures used for earlier assessments and
the modified assessment with the new design elements.
The last chapter in this report provides sample items
from the NAEP long-term trend assessments. For the
first time, NCES is releasing items from the assess-
ment, along with summary data that indicate how
well students performed on these items. This report
also contains three appendixes. Appendix A discusses
technical procedures involved in collecting, analyzing,
and reporting the assessment data, and appendix B is a
data appendix showing the percentages of participating
students in the bridge and modified samples by student
groups. Appendix C provides a glossary of terms used
in this report.

Additional information about the 2004 long-term
trend assessments not included in this report, and other
NAEP assessment reports and data, are available on the
Internet at http://nces.ed.gov/nationsreportcard/. This

site contains the data associated with all the figures in
this report and further information on the technical
features of the study. Additional data, such as the stan-
dard errors for each percentage, can also be found on
this website.

Cautions in Interpreting the
Long-Term Trend Results

The reader is cautioned against using the long-term
trend results in this report to make simple causal infer-
ences related to student performance, to the relative
effectiveness of public and nonpublic schools, or to
other educational variables discussed in this report.
Simple cross-tabulations of a variable with measures of
educational achievement, like the ones presented here,
cannot constitute proof that differences in the variable
cause differences in educational achievement. There
are many possible reasons why the performance of one
group of students will differ from that of another that
are not discussed in this report. For example, group dif-
ferences may be understood better by considering such
factors as exposure to a rigorous curriculum, variations
in course-taking patterns, and parental involvement.

A caution is also warranted for some small population
group estimates. Smaller population groups may show
increases or decreases across years in average scores;
however, it is necessary to interpret such score changes
with extreme caution. The effects of exclusion-rate
changes for groups of students may be more marked for
small groups than they are for the whole population.
Another reason for caution is that the standard errors
are often quite large around the score estimates for
small groups, which in turn means the standard error
around the gain is also large.

In addition, although in some figures trend lines for
ages 9, 13, and 17 will appear in the same graphic, the
reader is cautioned against making cohort comparisons.
One cannot interpret the amount of growth between
ages 9 and 13 from these figures by examining a 4-year
time difference. Not all assessment years are four years
apart, and the assessments were administered at differ-
ent times of the year for the different ages. The relative
merits of different types of comparisons are discussed
in appendix A. Comparisons should be made within
ages only.
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National results are displayed
using three reporting metrics:
average scale scores, percen-

tiles, and performance levels.
Generally, all three metrics show
improvements at age 9 in read-

ing and mathematics.

Chapter 2
National Trends in Academic
Achievement

For the past 35 years, NAEP’s long-term trend assessments have docu-
mented trends in the academic achievement of America’s students. Before
the 2004 assessment, the last long-term trend assessment was conducted in
1999. This report examines the changes in students’ performance in read-
ing and mathematics over the past five years by comparing 2004 results to
1999 results and then provides a wider view of the overall trends in perfor-
mance from the early 1970s through 2004.

This chapter presents the results by subject, first examining the trends
in reading and then discussing mathematics results. There have been 11
administrations of the reading assessment since 1971 and 10 administra-
tions of the mathematics assessment since 1973 for ages 9, 13, and 17.
The next section describes the different ways of reporting results, and the
remainder of this chapter describes the national trends in reading and
mathematics.
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CHAPTER 2

How the Results Are Presented

Performance results in this chapter are reported in three
ways: as average scale scores, as percentile scores, and as
percentages of students reaching predetermined perfor-
mance levels.

» Average scale scores. The average scale scores repre-
sent the performance of 9-, 13-, and 17-year-olds in
reading or mathematics averaged across the nation.
Student performance is summarized on a 0-500
scale for both reading and mathematics, where the
different points on the scale represent what students
know and can do at a given point in time. Although
the results from both subjects are reported on the
same scale, the results cannot be compared with one
another, as they measure different content.

Line graphs are provided to depict student perfor-
mance on this scale across the years in both subject
areas. The average scale score attained by students in
each assessment year is indicated on the graph. The
average scores for years prior to 2004 are highlighted
with an asterisk (*) when the score is significantly
higher or lower than the average score in 2004. (See
appendix A for information on the statistical tests
conducted.)

» Percentile scores. Going beyond average scores, use-
ful information can be gained by examining trends
of student scores falling at specified percentiles along
the performance distribution. Percentiles indicate
the percentage of students whose scores fell below
a particular point on the NAEP scale. For example,
25 percent of assessed students’ scores fell below the
25t percentile score; 75 percent fell below the 75
percentile score. This chapter provides such infor-

mation by examining the scores of students at five
distinct percentiles (10th, 25th, 50t 75th 314 9oth)
of the score distribution in each year. Examining
student performance at different percentiles on the
0—500 scale indicates whether or not the changes
seen in the overall national average score results are
reflected in the performance of lower-, middle-, and
higher-performing students.

Performance levels. More detailed information about
what students know and can do in each subject area
can be gained by examining their attainment of
specific performance levels in each assessment year.
For each of the subject area scales, performance levels
were set at 50-point increments from 150 through
350. The five performance levels—150, 200, 250,
300, and 350—were then described in terms of the
knowledge and skills likely to be demonstrated by
students who reached each level. To develop these
descriptions, assessment questions were identified
that students at a particular performance level were
more likely to answer successfully than students

at lower levels. The descriptions of what students
know and can do at each level are based on these
sets of questions. This process of developing the
performance-level descriptions is quite different from
that used to develop achievement-level descriptions
in the main NAEP reports as they are not set
through a judgmental process. The levels for long-
term trends were set arbitrarily and do not represent
perfomance standards. Specific descriptions for each
subject are presented later in this chapter along

with the results. (The procedures for describing the
performance levels are discussed in more detail in

appendix A.)
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National Trends in Reading
Performance

National trends are shown through the average score,
the percentile scores, and the percentage of students

at or above each performance level. Although at first
glance it may appear that this report provides the same
results in three formats, these different reporting met-
rics actually provide different perspectives. The average

score summarizes student performance in one measure.

The percentiles examine performance at five different
points, demonstrating whether any changes in aver-
age score are more likely due to changes in the scores
of lower-performing students or higher-performing
students. These percentiles are based on a normative
measure, while the performance levels are based on a

criterion measure. That is, the performance levels show
trends in student performance at five benchmarks.
These benchmarks are valid within all three age groups,
permitting comparisons of the attainment of absolute
performance levels over time. Cross-age comparisons
can be supported, but readers are encouraged to focus
more appropriately on within-grade comparisons.

Opverall, the national trend in reading shows improve-
ment across most reporting metrics at age 9 between
1999 and 2004 as well as between 1971 and 2004.
Students at age 13 show no significant improvement in
recent years, although most reporting metrics indicate
that performance in 2004 was higher than in 1971. At
age 17, no measurable differences in performance were

found between 1971 and 2004 for any reporting metric.
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Average Scores

This measure provides a summary account of student
performance. Figure 2-1 displays the trend lines for
each age, and further details are given below.

How to interpret this graphic . ..

Graphics like these show the average scale score at
each age for each year the assessment was given.
Nine-year-olds. The average reading score at age 9 was Each score is plotted, and lines are drawn to connect
higher in 2004 than in any previous assessment year. the scores between the different years, creating trend

Thirteen-year-olds. The average score at age 13 was lines. Examining the trend lines helps to determine

higher in 2004 than in 1971, but not measurably dif-
ferent from the average score in 1999.

whether scores appear to be increasing over time, or
if there are any peaks or valleys in the 33-year trend.
Statistically significant differences in scores between

age reading scores at age 17 showed no measurable isk. For example, figure 2-1 shows the trend lines of
changes. The average score in 2004 was similar to that the average scores in reading for all three ages. The

in 1971. graphic shows that the average score at age 17 was

about the same in 1971 as in 2004.

Figure 2-1. Trends in average reading scale scores for students ages 9, 13, and 17: 1971-2004

Scale score
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*Significantly different from 2004.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), selected years,
1971-2004 Long-Term Trend Reading Assessments.
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Percentile Scores

Examining the national trends at five percentiles shows
whether changes seen in the national averages were sus-
tained at every level of performance or were more likely
to occur for students of specific ability levels. Figure
2-2 displays trends in reading scores for 9-, 13-, and
17-year-old students in the five percentile ranges. The
results are discussed below for each age level.

Nine-year-olds. As seen in figure 2-2, only one sig-
nificant increase was seen at the 90t
compared to 2004. However, the score at the 50
percentile—the median—was higher in 2004 than in
any other assessment year. The scores at the 10%, 25,
and 75™ percentiles showed increases in performance

between 1999 and 2004 and between 1971 and 2004.

percentile as

Thirteen-year-olds. The trends differ between upper and
lower percentiles. The scores at the 10, 25t and 50t
percentiles showed no measurable differences between
2004 and any previous assessment year. At the 75% and
90™ percentiles, scores in 2004 were higher than in

1971, although no measurable differences were detected
between the score in 2004 and that in 1999.

Seventeen-year-olds. Examining the scores at the five
selected percentiles shows no measurable difference in
the scores in 2004 compared to either 1971 or 1999.

How to interpret this graphic . ..

Graphics like figure 2-2 show the score at each per-
centile for five selected percentiles. For example, at
age 9 in 2004, students at the 1 0" percentile scored
169 in reading, while students at the 90 percentile
scored 264. Looking at the five trend lines together,
it can be determined if more improvement took place
at the upper end or at the lower end, or if the trend
lines look the same at all five levels. For example, at
age 9, the scores at the 107, 25 50", and 75"
percentiles showed increases in performance between

1999 and 2004 and between 1971 and 2004.

Figure 2-2. Trends in reading scale score at selected percentiles for students ages 9, 13, and 17: 1971-2004

Age 9
Scale score Percentile
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See notes at end of figure.
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Figure 2-2. Trends in reading scale score at selected percentiles for students ages 9, 13, and 17: 1971-2004—Continued
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Scale score Percentile
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*Significantly different from 2004.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), selected years,
1971-2004 Long-Term Trend Reading Assessments.
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Performance Levels in both subject areas. For this reason, only three per-

' _ . formance levels are discussed for each age: levels 150,
This section reports trend results using the performance- 200, and 250 for age 9; levels 200, 250, and 300 for

level reporting metric, examining the percentage of age 13; and levels 250, 300, and 350 for age 17. One

students demonstrating particular levels of performance might expect younger students to reach only the first

over the past three decades. Although one would expect performance levels, as they have not yet been taught

these trends to follow closely the trends in average the material in the higher performance levels, and it is

res, it is instructi xamine changes in wh -
SCOTES, 1L 1S INSLrUCtve to examine changes in what stu expected that nearly 100 percent of older students

dents now scem to know and be able ro do. will meet the lowest performance levels. Thus, the

The skills and abilities demonstrated by students at performance-level results displayed for each age are

each reading performance level are described below. those that are most likely to show significant change

The five performance levels are applicable at all three across the assessment years. The levels not shown here

are those that nearly all or almost no students attained

age groups, although the likelihood of attaining higher

performance levels is directly related to a student’s age, at a particular age in each year.

because older students have completed more education

Reading Performance-Level Descriptions

LEVEL 350: Learn from Specialized Reading Materials

Readers at this level can extend and restructure the ideas presented in specialized and complex texts. Examples include scientific
materials, literary essays, and historical documents. Readers are also able to understand the links between ideas, even when
those links are not explicitly stated, and to make appropriate generalizations. Performance at this level suggests the ability to
synthesize and learn from specialized reading materials.

LEVEL 300: Understand Complicated Information

Readers at this level can understand complicated literary and informational passages, including material about topics they study
at school. They can also analyze and integrate less familiar material about topics they study at school as well as provide reac-
tions to and explanations of the text as a whole. Performance at this level suggests the ability to find, understand, summarize, and
explain relatively complicated information.

LEVEL 250: Interrelate Ideas and Make Generalizations

Readers at this level use intermediate skills and strategies to search for, locate, and organize the information they find in relatively
lengthy passages and can recognize paraphrases of what they have read. They can also make inferences and reach generaliza-
tions about main ideas and author’s purpose from passages dealing with literature, science, and social studies. Performance at
this level suggests the ability to search for specific information, interrelate ideas, and make generalizations.

LEVEL 200: Demonstrate Partially Developed Skills and Understanding

Readers at this level can locate and identify facts from simple informational paragraphs, stories, and news articles. In addition,
they can combine ideas and make inferences based on short, uncomplicated passages. Performance at this level suggests the
ability to understand specific or sequentially related information.

LEVEL 150: Carry Out Simple, Discrete Reading Tasks

Readers at this level can follow brief written directions. They can also select words, phrases, or sentences to describe a simple
picture and can interpret simple written clues to identify a common object. Performance at this level suggests the ability to carry
out simple, discrete reading tasks.
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Figure 2-3 shows the percentage of students reaching
each performance level by age and assessment year. The
following sections discuss the data for each age. It is
important to keep in mind that the percentages report-
ed for each level are cumulative. That is, the percentage
shown for level 200 reflects the percentage of students

who scored at 200 or above, so it also includes those

who scored at 250, 300, or 350.

How to interpret this graphic . ..

Bar charts are used to show the percentage of students
who reach each performance level or above. For instance,
figure 2-3 shows that 80 percent of 17-year-olds in 2004
reached level 250 or above, 38 percent reached level 300
or above, and 6 percent reached level 350. So, the 80
percent bar also includes those students in the 38 and

6 percent bars. Examining the height of the bars across
years can help determine whether students are improving
at the lower levels, higher levels, or both.

Figure 2-3. Trends in percentages at or above reading performance levels for students ages 9, 13, and 17: 1971-2004
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Figure 2-3. Trends in percentages at or above reading performance levels for students ages 9, 13, and 17: 1971-2004—Continued

Age 17
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*Significantly different from 2004.

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

1971-2004 Long-Term Trend Reading Assessments.

Nine-year-olds. Trends in the percentage of 9-year-olds
scoring at or above reading performance levels 150,
200, and 250 are shown in the first panel of figure

2-3. In each assessment year, at least 90 percent of 9-
year-olds performed the simple, discrete reading tasks
described at level 150. In 2004, 96 percent of 9-year-
olds reached level 150, a higher percentage than in any
previous assessment year. The partially developed skills
and understanding associated with level 200 were dem-
onstrated by 70 percent of 9-year-olds in 2004. This
number was higher than in every other assessment year
with the exception of 1980, which showed no measur-
able difference from 2004. The ability to interrelate
ideas and make generalizations (level 250) was dem-
onstrated by 20 percent of 9-year-olds in 2004. This
percentage was higher than both the more recent assess-
ment year, 1999, and the first assessment year, 1971.

Thirteen-year-olds. The second panel of figure 2-3
displays trends in the percentage of 13-year-olds per-
forming at or above reading performance levels 200,
250, and 300. In each assessment year, 92 percent or
more of 13-year-old students performed at or above
level 200, demonstrating at least partially developed
skills and understanding. Ninety-four percent of
students reached level 200 in 2004, which was not
measurably different from the percentage in any other

assessment year, except 1994, when the percentage

fell to 92 percent. The ability to interrelate ideas and
make generalizations (level 250) was demonstrated

by 61 percent of 13-year-olds in 2004. Despite some
apparent fluctuation, no measurable differences were
found in the percentages of students at or above this
level of performance across the assessment years. At
level 300, students demonstrate the ability to under-
stand complicated literary and informational passages.
The percentage of students reaching level 300 in 2004
was higher than the percentage in 1971, mirroring the
national trend for average score.

Seventeen-year-olds. Trends in the percentage of 17-
year-olds scoring at or above reading performance
levels 250 and 300 and at level 350 are shown in the
last panel of figure 2-3. The ability to interrelate ideas
and make generalizations (level 250) was demonstrated
by 80 percent of 17-year-olds in 2004, which was not
measurably different from 1999 or 1971. Performance
at or above level 300—understanding complicated
information—was demonstrated by 38 percent of 17-
year-olds in 2004, which was not measurably different
from the percentages in 1999 or 1971. Across all of the
assessment years, only 5 to 7 percent of 17-year-olds
demonstrated performance at level 350—the ability to
learn from and synthesize specialized reading materials.
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National Trends in Mathematics
Performance

Overall, the national trend in mathematics shows
improvement in performance at ages 9 and 13 in 2004
and few changes over the years at age 17. Note that the
data from 1973 in figure 2-4 were extrapolated using

a mean proportion correct, meaning that only average
scores could be calculated. Results by percentile and

performance levels are shown from 1978 through 2004.

(See appendix A for further explanation of the extrapo-
lated results.) The following sections examine the
national results through the average score, the percen-
tile scores, and the percentage of students at or above
each performance level.

Average Scores

The first set of results shows trends in average scores in
mathematics between 1973 and 2004. Figure 2-4 displays
the trend lines for each age, and further details follow.

Nine-year-olds. At 241, the average score at age 9 was
higher in 2004 than in any previous year—up 9 points
from 1999 and 22 points from 1973.

Thirteen-year-olds. At age 13, the average score in 2004
was higher than in any other assessment year. The 5-
point increase between 1999 and 2004 resulted in an
average score in 2004 that was 15 points higher than
the average score in 1973.

Seventeen-year-olds. The average score at age 17 was
not measurably different from the average score in

1973 or 1999.
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Figure 2-4. Trends in average mathematics scale scores for students ages 9, 13, and 17: 1973-2004

Scale score
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SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), selected years,

1973-2004 Long-Term Trend Mathematics Assessments.

How to interpret this graphic . ..

Graphics like these show the average scale score at
each age for each year the assessment was given. Each
score is plotted, and lines are drawn to connect the
scores between the subsequent assessment years, creat-
ing trend lines. Examining the trend lines helps to
determine whether scores appear to be increasing
over time, or if there are any peaks or valleys in the
31-year trend. Statistically significant differences in
scores between 2004 and previous years are marked
with an asterisk. For example, figure 2-4 shows that
at age 17, the average score in 2004 was not measur-
ably different from the scores shown in 1990 through
1999, but it was higher than the scores in 1978,
1982, and 1986.



18

CHAPTER 2

Percentile Scores

This section examines the national trends at five
percentiles to indicate whether changes seen in the
national averages are sustained at every level of perfor-

mance or occurred for students of specific ability levels.

Figure 2-5 displays trends in mathematics scores for
9-, 13-, and 17-year-old students in the five percentile
levels. Note that these trends are not available back to
1973 because only the overall average scores could be

extrapolated for 1973.

Nine-year-olds. The trend lines shown in figure 2-5
appear very similar to one another at age 9. Nine-year-
olds showed higher scores at each of the five selected
percentiles in 2004 than in any other assessment year.
Between the first year and the most recent assessment
year—1978 and 2004—scores increased 26 points at
the 10t percentile, 26 points1 at the 25t percentile,

23 points at the 50™ percentile, 21 points! at the 750
percentile, and 18 points at the 90 percentile.

Thirteen-year-olds. At age 13, the score at each of the
five percentile levels was higher in 2004 than in every
previous assessment year, with the exception of the 10th
percentile. The score at the 10 percentile in 2004 was
higher than in 1978, but showed no measurable gain

between 1999 and 2004.

Seventeen-year-olds. Scores for 17-year-olds at the 10,
25th and 50th percentiles were higher in 2004 than in
1978. The scores at the 75™ and 90 percentiles were
not measurably different in 2004 compared to 1999 or
1978.

How to interpret this graphic . ..

Graphics like figure 2-5 show the score at each per-
centile for five selected percentiles. For example,

at age 9 in 2004, students at the 10% percentile
scored 197 in mathematics, while students at the
90 percentile scored 282. Both of these scores are
higher than the scores in any previous assessment year.
Looking at the five trend lines together, it can be
determined if more improvement took place at the
upper end or at the lower end, or if the trend lines
look the same at all five levels.

' Detail may not sum to totals because of rounding. Differences between scores are calculated using unrounded values. In this instance, the result of the
subtraction differs from what would be obtained by subtracting the rounded values shown in the accompanying figure.
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Figure 2-5. Trends in mathematics scale score at selected percentiles for students ages 9, 13, and 17: 1978-2004
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Figure 2-5. Trends in mathematics scale score at selected percentiles for students ages 9, 13, and 17: 1978-2004—Continued
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Scale score Percentile
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NOTE: Mathematics scores at selected percentiles are not available in 1973 because only the overall average scores were extrapolated for this year.

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), selected years,
1978-2004 Long-Term Trend Mathematics Assessments.



NAEP 2004 TRENDS IN ACADEMIC PROGRESS

21

Performance Levels

The skills and abilities demonstrated by students at each
mathematics performance level are described below. As
in reading, the five performance levels are applicable

at all three ages, but only three performance levels are
discussed for each age: levels 150, 200, and 250 for age
9; levels 200, 250, and 300 for age 13; and levels 250,

300, and 350 for age 17. These performance levels are
the ones most likely to show significant change within
an age across the assessment years and do not include
the levels that nearly all or almost no students attained
at a particular age in each year. Again, these trends are
only available from 1978, because only the overall aver-
age scores could be extrapolated for 1973.

Mathematics Performance-Level Descriptions

LEVEL 350: Multistep Problem Solving and Algebra

Students at this level can apply a range of reasoning skills to solve multistep problems. They can solve routine problems involving
fractions and percents, recognize properties of basic geometric figures, and work with exponents and square roots. They can solve
a variety of two-step problems using variables, identify equivalent algebraic expressions, and solve linear equations and inequali-
ties. They are developing an understanding of functions and coordinate systems.

LEVEL 300: Moderately Complex Procedures and Reasoning

Students at this level are developing an understanding of number systems. They can compute with decimals, simple fractions,

and commonly encountered percents. They can identify geometric figures, measure lengths and angles, and calculate areas of
rectangles. These students are also able to interpret simple inequalities, evaluate formulas, and solve simple linear equations.

They can find averages, make decisions based on information drawn from graphs, and use logical reasoning to solve problems.
They are developing the skills to operate with signed numbers, exponents, and square roots.

LEVEL 250: Numerical Operations and Beginning Problem Solving

Students at this level have an initial understanding of the four basic operations. They are able to apply whole number addition
and subtraction skills to one-step word problems and money situations. In multiplication, they can find the product of a two-digit
and a one-digit number. They can also compare information from graphs and charts and are developing an ability to analyze
simple logical relations.

LEVEL 200: Beginning Skills and Understandings

Students at this level have considerable understanding of two-digit numbers. They can add two-digit numbers but are still
developing an ability to regroup in subtraction. They know some basic multiplication and division facts, recognize relations
among coins, can read information from charts and graphs, and use simple measurement instruments. They are developing
some reasoning skills.

LEVEL 150: Simple Arithmetic Facts
Students at this level know some basic addition and subtraction facts, and most can add two-digit numbers without regrouping.

They recognize simple situations in which addition and subtraction apply. They also are developing rudimentary classification skills.
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Figure 2-6 shows the percentage of students reaching
each performance level by age and assessment year. The

age point than in 1986, and higher by three points?
than in 1978, with no measurable change since 1990.

following sections discuss the data for each age group. The beginning skills and understandings characteristic
of level 200 was demonstrated by 89 percent of 9-

Nine-year-olds. Trends in the percentage of 9-year-olds year-olds in 2004, higher than in any other assessment

attaining mathematics performance levels 150, 200,
and 250 are displayed in the upper panel of figure 2-6.
In each assessment year, nearly all 9-year-olds (at least
97 percent) demonstrated understanding of simple
arithmetic facts associated with level 150. In 2004, this
percentage was 99, measurably higher by one percent-

year. In the 2004 assessment, 42 percent of 9-year-olds
performed the numerical operations and beginning
problem solving associated with level 250, a higher per-
centage than in any other assessment year. There was an
increase of 11 percentage points for 9-year-olds at this
level between 1999 and 2004.

Figure 2-6. Trends in percentages at or above mathematics performance levels for students ages 9, 13, and 17: 1978-2004

Age 9
Percent

[ Level 150 or above
100 y o7+ 97+ 98 ¥ 9 9 99 99 99

[] Level 200 or above

90 - 89 [T Level 250 or above

80 81* | |g1* | [82* | |82+ | 83"
71*

70 1| 19 | 15

60

50 -

40

30 284 | |28 | B0 | 130"
21+
20| | & | [

7_4*

42

31*

10

1978 1982 1986 1990 1992 1994 1996 1999 2004

Age 13

Percent

100y g5» 98 99 99 9 99 9 9 99

[ Level 200 or above
[ Level 250 or above
[ Level 300 or above

90 -

80 - Jgr | [75% 78* 78* | [19% | [19*
71*

83

70 1| |65+
60
50 |
40
30
20 - 18* 17* 16* 17*
10 -

19+ Bl2t¥ Plarr| &

1978 1982 1986 1990 1992 1994 1996 1999

2004

See notes at end of figure.

2 Detail may not sum to totals because of rounding. Differences between percentages are calculated using unrounded values. In this instance, the result of
the subtraction differs from what would be obtained by subtracting the rounded values shown in the accompanying figure.
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Figure 2-6. Trends in percentages at or above mathematics performance levels for students ages 9, 13, and 17:

1978-2004—Continued

Age 17

Percent

100 99+ 93+ 96 96 97

90 -
80 -
70
60
50
40
30
20
10 -

1978 1982 1986 1990 1992

[ Level 250 or above
[ Level 300 or above
I Level 350

97 97 97 97

1994 1996 1999 2004

*Significantly different from 2004.

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

1978-2004 Long-Term Trend Mathematics Assessments.

Thirteen-year-olds. The percentage of 13-year-old stu-
dents scoring at or above mathematics performance
levels 200, 250, and 300 across the assessment years are
displayed in the middle panel of figure 2-6. Since 1986,
99 percent of 13-year-olds demonstrated the beginning
skills and understandings associated with level 200. In
2004, 83 percent scored at or above level 250, demon-
strating the ability to perform numerical operations and
beginning problem solving. Overall gains are also evi-
dent at level 300, where students performed moderately
complex procedures and reasoning. The percentage of
students who scored at or above this level increased
from 18 percent in 1978, to 23 percent in 1999, and to
29 percent in 2004.

Seventeen-year-olds. Trends in the percentage of 17-
year-olds scoring at or above mathematics performance
levels 250, 300, and 350 are displayed in the last

panel of figure 2-6. Since 19806, at least 96 percent

of 17-year-olds have performed at or above level 250,
demonstrating the ability to perform numerical opera-
tions and beginning problem solving. The percentage
of 17-year-olds who performed moderately complex
procedures and reasoning (level 300) showed no mea-
surable change from 1990 to 2004, but has increased by
7 percentage points from 1978. No measurable change
between 2004 and all the previous assessment years can
be detected at 350, the highest performance level, in
which students applied a range of reasoning skills to
solve multistep problems. Across the assessment years,
between 5 and 8 percent of students performed at this
level.



24 CHAPTER 2

Figure 2-8. Summary of trends in reading and mathematics
scale score percentiles for students ages 9, 13,
and 17: 1971-2004

Summary

The results presented in this chapter give an overall

view of national trends in reading and mathematics

achievement. Average scores for the nation, scores for Reading

9-year-olds
A 10th percentile since 1971 (A since 1999

students in five different ranges of the performance dis-
tribution, and attainment of specific performance levels

were discussed. Looking across the 33 years, upward

trends are most noticeable at age 9 in both reading and

mathematics. Also of interest is the increase in perfor-
mance at age 13 in mathematics.

The following figures provide an overview of the
major findings presented in this chapter by comparing

students’ performance in 2004 to that of their counter-

parts in the first year data were collected. In addition,

2004 and 1999 results are compared, providing a sum-

mary of trends over the last five years.

Arrows pointing upward (#4) indicate improvement,
and horizontal arrows (=) indicate no measurable
change in performance. For example, the first line of
the display in figure 2-7 indicates that the national
average reading score for 9-year-olds was higher in
2004 than it was in 1971 or 1999.

Figure 2-7. Summary of trends in reading and mathematics
average scale scores for students ages 9, 13,
and 17: 1971-2004

Reading
A 9-year-olds’ average scale scores since 1971 (A since 1999)
A 13-year-olds’ average scale scores since 1971 ( = since 1999)

=» 17-year-olds’ average scale scores since 1971 ( =» since 1999)

Mathematics
A 9-year-olds’ average scale scores since 1973 (A since 1999)
A 13-year-olds’ average scale scores since 1973 ( A since 1999)
=» 17-year-olds’ average scale scores since 1973 ( =» since 1999)

A Significantly higher in 2004.
=» Indicates no significant difference between earlier year and 2004.

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center

for Education Statistics, National Assessment of Educational Progress (NAEP), selected
years, 1971-2004 Long-Term Trend Reading and Mathematics Assessments.

A 25th percentile since 1971
A 50th percentile since 1971
AN 75th percentile since 1971
=» 90th percentile since 1971

13-year-olds

=» 10th percentile since 1971
=» 25th percentile since 1971
=» 50th percentile since 1971
A\ 75th percentile since 1971
A 90th percentile since 1971

17-year-olds

=» 10th percentile since 1971
=» 25th percentile since 1971
=» 50th percentile since 1971
=» 75th percentile since 1971
=» 90th percentile since 1971

Mathematics

9-year-olds

A 10th percentile since 1978
A 25th percentile since 1978
A 50th percentile since 1978
A\ 75th percentile since 1978
A 90th percentile since 1978

13-year-olds

A 10th percentile since 1978
A 25th percentile since 1978
A 50th percentile since 1978
A\ 75th percentile since 1978
A 90th percentile since 1978

17-year-olds

A 10th percentile since 1978
A 25th percentile since 1978
A 50th percentile since 1978
=» 75th percentile since 1978
=» 90th percentile since 1978

( AN since 1999
( AN since 1999
( =» since 1999)

)
(AN since 1999)
)
)

( =» since 1999)
( =» since 1999)
( =» since 1999)
( =» since 1999)
( =» since 1999)

( =» since 1999)
( =» since 1999)
( =» since 1999)
( =» since 1999)
( =» since 1999)

(AN since 1999)
(AN since 1999)
( AN since 1999)
( AN since 1999)
(AN since 1999)

( =» since 1999)
(AN since 1999)
(AN since 1999)
( AN since 1999)
( AN since 1999)

( =» since 1999)
( =» since 1999)
( = since 1999)
( =» since 1999)
( =» since 1999)

A Significantly higher in 2004.

=» Indicates no significant difference between earlier year and 2004.

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center
for Education Statistics, National Assessment of Educational Progress (NAEP), selected
years, 1971-2004 Long-Term Trend Reading and Mathematics Assessments.
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Figure 2-9. Summary of trends in reading and mathematics percentages at or above
performance levels for students ages 9, 13, and 17: 1971-2004

Reading

9-year-olds

A Level 150 (simple, discrete reading tasks) since 1971

A Level 200 (partially developed skills and understanding) since 1971

A Level 250 (interrelate ideas and make generalizations) since 1971

13-year-olds

=» Level 200 (partially developed skills and understanding) since 1971

=» Level 250 (interrelate ideas and make generalizations) since 1971

A Level 300 (understand complicated information) since 1971

17-year-olds

=» Level 250 (interrelate ideas and make generalizations) since 1971

=» Level 300 (understand complicated information) since 1971

=» Level 350 (learn from specialized reading materials) since 1971

Mathematics
9-year-olds

A Level 150 (simple arithmetic facts) since 1978
A Level 200 (beginning skills and understandings) since 1978

A Level 250 (numerical operations and beginning problem solving) since 1978

13-year-olds

A Level 200 (beginning skills and understandings) since 1978

A Level 250 (numerical operations and beginning problem solving) since 1978

A Level 300 (moderately complex procedures and reasoning) since 1978

17-year-olds

A Level 250 (numerical operations and beginning problem solving) since 1978

A Level 300 (moderately complex procedures and reasoning) since 1978

=» Level 350 (multistep problem solving and algebra) since 1978

( AN since 1999)
( AN since 1999)
( AN since 1999)

( =» since 1999)
( =» since 1999)
( =» since 1999)

( =» since 1999)
( =» since 1999)
( =» since 1999)

( =» since 1999)
(AN since 1999)
( AN since 1999)

( =» since 1999)
( AN since 1999)
( AN since 1999)

( =» since 1999)
( =» since 1999)
( =» since 1999)

A Significantly higher in 2004.

=» Indicates no significant difference between earlier year and 2004.

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of

Educational Progress (NAEP), selected years, 1971-2004 Long-Term Trend Reading and Mathematics Assessments.
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