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Testing has taken center stage in today’s era of increased accountability
in public education. But only one test promises to measure student
achievement across the country, across demographic groups, and across
decades: the National Assessment of Educational Progress (NAEP), often
referred to as the “Nation’s Report Card.”

NAEP is a series of assessments in math, reading, and
other subjects. It is given regularly to national samples

of fourth, eighth, and 12th-grade students to determine
both what they do know and what they should know. The
National Center for Education Statistics (NCES), located

in the U.S. Department of Education, administers NAEP,
and the National Assessment Governing Board (NAGB), a
bipartisan board composed of governors, state and local
education officials, business leaders, teachers, principals,
measurement experts, and parents, oversees and sets
policy for the test. Both NCES and NAGB rely on testing
contractors to develop, score, and report on the program.
The Educational Testing Service (ETS), the testing giant
responsible for the SAT, Advanced Placement exams, the
Graduate Record Examination, the PRAXIS series used for
teacher certification, and the English language test TOEFL,
has been the primary NAEP contractor since 1983." Other
major contractors include Pearson, an international media
and testing company, and Westat, a research corporation.

Since NAEP was created in 1969, it has become a
trusted resource. Its scores are widely cited in the media
to describe national achievement levels, trends, and
gaps in student performance. The publication Education
Week recently described the test as the “most influential
research study and information source of the past
decade.” NAEP data are also used by researchers and
commentators as a proxy for evaluating the rigor of state
standards and to assess educational progress under

the federal No Child Left Behind Act (NCLB). In May, for
instance, when NCES reported increases in NAEP history
and civics results, observers used the information to tout
the benefits of NCLB in improving student achievement
across all subjects.

But what NAEP can and cannot tell us about student
performance is often not well understood. The test
design is technically complicated, leading to difficulty in

interpreting and reporting its results. Scores, for instance,
can not always be compared across grade levels or even
across subjects. While a score of 240 on a fourth-grade
reading test might indicate a student is proficient, the
same score on an eighth-grade math assessment could
mean the student is below proficiency. Such complexity
leads to misinterpretations by the media and the public.

NAEP, moreover, is constantly changing. Like other
standardized tests that influence policy, NAEP has been
forced to expand its design and implementation to meet
demands for more detailed information about the state of
American education. What started out as a $1.9-million-
a-year single measure of national student achievement

is now an $88-million-a-year program, with multiple tests
examining trends at the district, state, and national levels.?
And policymakers and educators continue to call for
NAEP’s expansion—most recently proposing its use as

a measure of curricula effectiveness, an anchor for other
assessments, an accountability tool, and an international
comparison benchmark.* Calls for further expansion
persist even though the test is not designed to meet many
of these objectives and cannot be expected to without a
significant and costly overhaul.

And, despite its extensive use and valued reputation,
NAEP is not without controversy. Testing officials have
faced concerns about low participation rates among
12th-graders and the exclusion of some students with
disabilities from testing. And a host of bodies have
criticized the process testing officials use to create
NAEP’s achievement levels (basic, proficient, advanced)
and how those levels are defined.

Still, NAEP remains an extremely important source of
data, one of the only tools for reliably comparing student
achievement across states and demographic groups and
the only nationwide longitudinal assessment of student
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achievement in the nation. Fully understanding both the
mechanics of NAEP and its controversies is essential for
policymakers, researchers, and practitioners seeking to
know how students are currently performing in a range of
academic subjects and how performance has changed
over time.

This Education Sector Explainer discusses NAEP’s origin
and its expanding role, describes how the test is designed,
how its scores are calculated and what those scores mean.

It examines the controversies surrounding the reporting and

use of NAEP data. And it examines the challenges facing

the Nation’s Report Card in a climate of relentless demands

for more information on student achievement.

Making the NAEP

Today, NAEP has two primary goals: comparing student

achievement across states and tracking changes in national

educational achievement over time. To address this dual
purpose, there are two corresponding NAEP tests. “Main”
NAEP provides a biennial snapshot of student achievement
nationally and in the states, while “long-term trend” NAEP
measures changes in student achievement over time. (See
sidebar on main vs. long-term trend NAEF, Pg. 3.) The
main NAEP test is much more widely discussed because

it tests a greater number of subjects and students. Unless
otherwise noted, all references to NAEP in this report refer
to the main NAEP testing series.

NAEP now measures student achievement for the nation,
states, and 10 of the largest urban school districts. But this
was not the case when the test was created in 1969. In
1965, federal lawmakers directed over $1.5 billion to K-12
education, via the landmark Elementary and Secondary
Education Act (ESEA), a key part of President Lyndon
Johnson’s “Great Society” initiative and a precursor to
today’s NCLB. This enormous and unprecedented financial
investment increased federal interest in measuring national
performance and implementing accountability. But officials
at the state and local levels resisted what they saw as
federal intrusion into state policy. So NAEP was created
with the agreement that information would not be reported
for individual states or districts.

But state resistance to NAEP began to wane by the mid-
1980s. After the 1983 report “A Nation at Risk” denounced
the condition of American education, state leaders

started to compare their assessment data to NAEP to
show the impact of educational reform.5 Federal officials
also expressed interest in more information on student
performance, and a study group was formed in 1986 to
look into the matter. In their final report, the group, which
was headed by Tennessee Gov. Lamar Alexander and
former Spencer Foundation president H. Thomas James,
noted that education is largely a state responsibility and
emphasized the importance of state-level reporting.®

In response to the Alexander-dJames study and the
increased state and federal interest in state achievement
data, Congress, in the 1988 reauthorization of ESEA,
authorized two trials of collecting and reporting state-
level information. The trials, which began in 1990,

were a success, with high voluntary state participation,
strong support of most state officials, and two positive
evaluations from the National Academy of Education
(NAEd), a scholarly organization dedicated to advancing
high-quality education research. And a once-reluctant
Congress voted to continue the state tests with strong
support from governors.’

As the interest in more fine-grained information continued,
in 2002, the Council for Great City Schools (CGCS), a
coalition of large urban school systems, led a push to
expand NAEP reporting to provide results for major urban
districts in addition to states. While districts were not
prevented from participating before, the 2002 legislation
appropriated funds to conduct the assessment and report
results.® The Trial Urban District Assessment (TUDA) was
first given in Atlanta, Chicago, Houston, Los Angeles, and
New York in reading and writing in 2002. It was repeated
and expanded in 2003 and 2005, to a total of 10 districts in
reading and math. Selected districts also participated in the
2007 NAEP reading and math assessments earlier this year.

The Testing Population

Adding state and district data to NAEP made the test
more useful, but it also created an enormous challenge:
to provide reliable data on a public and private school
population that includes more than 3 million students in
each grade.

NAEP tests over 650,000 students in reading and math—a
small fraction of the more than 50 million K-12 students
in the United States. This tested group is a “sample,” or
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Main NAEP and Long-Term Trend NAEP Comparison

The main NAEP testing series and the long-term trend NAEP use different questions, scoring standards, and student samples, but
both tests include multiple choice and short and long-answer questions, and both provide results only for groups, not individual
students. Both NAEP tests also provide information on variables that describe students, teachers, and schools, such as students’
home life and peer groups, teachers’ professional backgrounds, and school demographics, use of tracking, and provision of

computers.
Subjects Reading, mathematics, science, writing, U.S. history, world history, Reading and math
tested geography, economics, civics, foreign language, and the arts

Grades/Ages ¢ Math, reading, writing, science, U.S. history, and geography

tested grades 4, 8, 12

e Arts, grade 8

Reading and math, ages 9, 13, 17

e Foreign language*, world history*, economics, grade 12

Frequency ¢ Fourth- and eighth-grade math and reading, every two years

Every four years

e Twelfth-grade math and reading, writing, science, U.S. history,

geography every four years
e Other subjects every 8 years

Content
teaching practice and curriculum

Sample
and selected urban districts

Scoring ¢ Reading, fourth- and eighth-grade math, history, and

geography 0-500 scale

Changes approximately once a decade to match changes in

Largely unchanged from initial administrations
in 1971 and 1973

650,000 in 2005, samples in odd years are representative of states 75,000 in 2004, provides only national data for

major demographic groups
0-500 scale

e Science, writing, 12th-grade math, civics, 0-300 scale

e Arts (music, theatre, and visual arts), each independently

scored on a 0-300 scale

Reporting
be able to do

Uses achievement levels to report what students can and should

Uses performance levels to benchmark scores
and document changes in performance over
time

® Basic—partial mastery of the knowledge and skills that are

fundamental for proficient work

¢ Proficient—solid academic performance, competency over

challenging academic material

e Advanced—superior performance

e 150-350 in 50 point increments, each
associated with a particular skill

e E.g., math level 250 represents numerical
operations and beginning problem solving

*These tests will be administered for the first time in 2012.

smaller set of students designed to be representative
of the larger student population. NAEP is not designed
to report the scores of individual students or schools.
Rather, it reports the achievement of large groups of
American students, such as those in a particular state,
and subgroups by gender, race, and ethnicity.

In an average state, approximately 2,500 students from
100 schools are sampled from each subject and grade
for NAEP® States that receive federal aid for educationally
disadvantaged students must participate in NAEP reading
and math assessments for the fourth and eighth grades.

State participation is voluntary in all other assessments.
States must reach an 85 percent school participation rate
in order to have their results reported because adequate
participation is essential to producing score estimates
that are representative of the student population.’ The
participation requirement also ensures that the scores are
not biased by having only certain kinds of students taking
the test.

These state samples are augmented in several ways to
ensure they are representative of all students. First, if
a state chooses not to participate in a NAEP testing, a
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selected group of schools in the state will still be asked to
participate for the national sample, but results will not be
reported at the state level. Also, a separate and smaller
national 12th-grade sample is added. State samples do not
include these students because they tend to have lower
participation rates. Finally, a national sample of private
school students in grades 4, 8, 12 is added for purposes of
comparison. Sampling weights, which ensure that data is
adjusted to match the relative proportion of individuals in a
population, are then used to make valid inferences from the
sampled group to the larger population. (Long-term trend
NAEP uses only a national sample and does not report
state results, and therefore, uses a far smaller sample.)

Encouraging Participation

NAEP historically has been voluntary for students,
schools, school districts, and states, but NCLB requires
states to participate in the biennial fourth- and eighth-
grade reading and math main NAEP assessments in
order to receive their federal Title | funds, which benefit
poor students. The outcome of NAEP testing has no
impact on the amount of federal funds that states
receive.' The federal government pays for all state NAEP
administrations, so even prior to NCLB, more than 40
states participated each year.'

But student participation has been a greater challenge,
particularly among 12th-graders, who often have lost
interest in school by the second semester of their senior
year when NAEP is administered. The “low-stakes”
nature of the test has caused observers to question
whether students, at all levels, are fully motivated to
perform their best during NAEP testing. NAEP has none
of the incentives or penalties associated with most

other tests, such as end-of-course tests or high school
exit exams that students must take and pass in order

to advance or graduate. And on other tests, such as
statewide assessments, the consequences are usually
linked to teachers, administrators, and schools. Here,
students receive their individual scores and often receive
encouragement and support from parents, teachers,

and administrators. In contrast, students are neither
penalized nor rewarded for performance on NAEP, and
students, parents, teachers, and administrators never
learn individual or school results. Former NAGB chair
Mark Musick has suggested that NAGB needs to “make a
much more compelling case to students [to] do your best
for your country.”'3

Historically, 12th-graders have participated at much
lower rates than fourth- and eighth-graders, but the gaps
between grades have been increasing. Twelfth-grade
participation rates dipped to a low of 55 percent in 2002 in
contrast to 79 percent for fourth-graders and 75 percent
for eighth-graders. In 2005, 12th-grade participation
rates were still stuck at 55 percent, but fourth-grade and
eighth-grade rates were at 90 percent and 88 percent,
respectively.”* NAGB members have considered a variety
of policy changes to boost participation, such as offering
incentives, providing feedback on test performance, and
moving the test earlier in the school year.'

But, in each case, practical or legal considerations or
concerns about test validity have stood in the way of the
changes being implemented. For instance, moving the
test to the fall when seniors are more engaged would no
longer be a fair measure of their knowledge and skills at
the end of high school.

Studies suggest that the low-stakes nature of NAEP
lowers student performance only slightly, if any.
Researchers from the National Center for Research on
Evaluation, Standards, and Student Testing (CRESST)
embedded a set of NAEP math questions in an eighth-
grade state assessment to see if student performance
would change on a higher-stakes test. The results showed
a small effect for a few of the questions and researchers
concluded that NAEP results may be affected slightly by
decreased motivation, but that any effect is likely small.'®

Another study published by CRESST found an effect
among eighth-graders but not among 12th-graders. After
asking student focus groups to suggest motivational
rewards, researchers asked eighth- and 12th-grade
students to answer NAEP items for a financial incentive
($1.00 for every correct answer), as part of a competition
against other students, or as a personal challenge. Only
the eighth-grade students who received a financial
reward demonstrated any significant improvement in
performance, and this effect was only on easy test
items."” Twelfth-grade performance showed no difference,
supporting the conclusion that low motivation does not
significantly impair performance.

Inclusion and Exclusion

While it is tough to get some students to participate in
NAEP testing, others are being excluded. In 2002, for
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instance, roughly 40 percent of students with disabilities
were excluded from testing, inciting outrage from special
education advocates.'® “We are deprived of essential
information concerning the academic progress of children
with disabilities and the quality of services they are
receiving,” said Jim McCormick, president of the Council
for Exceptional Children.®

Overall, exclusion rates have been falling, dropping

from 57 percent in 1992 to 35 percent in 2005.2° But
discrepancies in exclusion rates among states make

it difficult for NAEP to provide consistent data across
states. Variations in exclusion rates among states have
also fueled concerns that higher exclusion rates lead to
artificially higher state scores and an inaccurate picture of
students’ true achievement levels.

Today, the common practice in testing is to test virtually
all students, including those with disabilities and language
deficiencies, and to provide testing accommodations,
such as additional time or Bralille tests, to students

who need them. And, since 1996, students with
disabilities have been included in NAEP testing unless

a school-level team determined a student could not
participate even with accommodations or if a student’s
individualized education plan (IEP) entitled that student
to testing accommodations not permitted on NAEP.
NAEP allows common accommodations such as extra
time, individual administration, or oral responses. But

it prohibits those that interfere with skills that NAEP
measures, such as using calculators on a portion of the
math test or having the test administered via audiotape.
Some accommodations cannot be provided for practical
reasons. Testing, for instance, cannot be extended over
multiple days since NAEP administrators are usually at
school sites for only one day.?

English language learners (ELLs) are included in NAEP
testing unless they have received fewer than three

years of reading and math instruction in English and
cannot demonstrate their performance, even with
accommodations. ELL students are eligible for testing
accommodations including extended time or oral
presentation of test questions (except in reading), but may
not take native language versions of the test.??

But simple differences in how states identify students
in these populations can have a major impact on NAEP
because testing samples are based on states’ student

The NAEP Report Card

For more than 35 years, NAEP has highlighted education
challenges, successes, and trends not evident through any
other assessment. When the test was initially administered,
results were only available nationally and by region, and it was
difficult to determine exactly what the scores meant without
any comparison points. It was evident, however, that scores
were lower in the Southeastern United States, and overall
scores were not as high as most policymakers and members
of the public believed they should be.

During the 1980s, scores on the math and science long-
term NAEP increased somewhat, while reading scores
remained flat. Later, in the 1990s, main NAEP provided
evidence of greater progress in states that adopted an early
and aggressive approach to implementing standards-based
education reforms. Both reading and math scores increased
moderately during that decade, with more significant gains in
math.

NAEP results suggest ongoing modest gains in math
achievement after the signing of the federal No Child Left
Behind Act in 2002. But NAEP has reported little to no
increase in reading scores at the fourth- and eighth-grade
levels. And recently, good news has been mixed with bad.
While results show that Southeastern states are beginning
to rise in state student-achievement rankings and African
American students show evidence of narrowing racial
achievement gaps in reading, 12th-grade reading and math
scores have remained stubbornly stagnant over the past 15
years.

Today, NAEP also provides information on factors related to
student achievement, either directly through NCES reports
or by research conducted using NAEP data. The 2005

NAEP High School Transcript Study, for instance, found that
students who take algebra in eighth grade or earlier are more
likely to take advanced math classes. NAEP 1992 student
questionnaires indicate that American students read very
little outside of school. And 1988 research using NAEP data
suggests that English fluency, not language spoken at home,
is associated with the academic performance of English
language learners (ELLs).
_________________________________________________________________________________|

categorization systems. If a state determines a student is
an English language learner, for instance, NAEP will include
his or her score in that student group. Another state might
not consider the same student to be an ELL, and this score
would then be excluded from the ELL category. Exclusion
rates vary greatly across states, but more so in reading,

for several reasons: inconsistent criteria for identifying
students as ELLs or students with disabilities, differing
interpretations of exclusion guidelines, and population
differences and shifts, particularly with regard to the
number of students identified as ELLs. Discrepancies also
arise when one state has either stricter or more lenient
policies for determining which students are excluded from
participation altogether.
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Since students with disabilities and ELL students have
lower scores on average, state policies that consistently
overidentify or unnecessarily exclude these students
could affect overall results.?®> Researchers commissioned
by NCES, for instance, have found that states that raise
or lower their exclusion rates tend to have corresponding
small increases or decreases in scores.?

For example, Kentucky excluded only 4 percent of its
fourth-grade students in 1992 and 1994, but excluded

10 percent in 1998 and had a statistically significant gain
in its reading results that year.?® Based on this research,
some critics argue that exclusion rates distort information
about actual progress and give unfair advantages to
states that exclude many students. And outside observers
have charged that some states have been credited for
artificial score increases due to increasing the number of
students they exclude on tests.?®

The percent differences among states in exclusion rates
are significant. On the 2005 NAEP reading test, 14 percent
of all Louisiana fourth-graders were excluded, compared
to 2 percent in Wyoming and Alabama.?” In California 33
percent of students are English language learners and 12
percent of these students were excluded; while in Texas,
only 16 percent of students are ELLs, but 38 percent of
these students were excluded.?®

NAGB is largely unable to dictate how state, local, and
school officials identify students with disabilities or ELL
learners. The board did, however, vote in 2000 to alert
readers to states with changes in exclusion rates of more
than 3 percentage points from year to year. But the policy
was rescinded soon after, when NCES reported it could
not determine a specific value at which exclusion rates
would have a significant impact on overall state scores.?®

Testing and Scoring

In order for NAEP to be rigorous and comprehensive,

(i.e. testing a large number of students in a variety of
subjects as well as measuring an array of skills within a
subject area), it must have a large set of test questions.
For each test, several hundred questions are needed —far
more than any one student has time to complete. Thus,
students are tested in only one subject area and only
take a small subset of the total test. Each test is broken
up into 25-minute component blocks, and test booklets

containing different two-block combinations are evenly
distributed to the sample.

This process is designed to both reduce the burden on
test-takers and schools and to provide results that are
representative of all students. But the process increases the
complexity in scoring and the reporting of results because
each student is only exposed to a subset of the total

test questions. To account for this, NAEP uses statistical
techniques to compute a score that represents how each
student would theoretically perform on the entire test.

NAEP uses a statistical methodology called “item
response theory” (IRT) to predict how well students who
did not see a particular question would have performed
on it. Specifically, in this process a value called “theta” is
derived for each question from three numbers: The first
number is the question’s difficulty —or probability of being
answered correctly —for students at each of the three
achievement levels (basic, proficient, and advanced). The
second number is the chance that the question would be
correctly answered by guessing, and this is dependent
on whether it is a multiple choice, short answer, or long-
answer question. The third number is the ability of the
question to distinguish students of different ability levels.
It is measured empirically by how well each student who
answered that question performed on it and the other
questions in the student’s booklet.*

Once each question’s theta has been determined, it is
used to weigh each question appropriately in computing
the score. For example, if a student answered many
questions in a section wrong, but correctly guessed a
difficult multiple choice question, item response theory
would not weigh the multiple choice question highly in
computing a scale score on the assumption that this
response was a deviation from the student’s overall
pattern of responses.

As a result of this weighting process, and because
students only take a small subset of the total test,
numerical differences between scores do not correspond
to any particular subset of questions answered correctly
or incorrectly. Instead, score differences indicate a high
probability that students could answer particular kinds of
questions correctly. This complex scoring system helps
NAEP make nuanced determinations of students’ skills
and abilities but also makes scores difficult for parents,
teachers, and policymakers to understand.
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Sample 12th-Grade Constructed-Response Math
Question and Its Grading

The two fair spinners shown above are part of a carnival
game. A player wins a prize only when both arrows land on
black after each spinner has been spun once.

James thinks he has a 50-50 chance of winning. Do you
agree?

O Yes O No

Justify your answer.

Solution:
Possible outcomes are BB, BW, WB, and WW.

Only BB will win. The actual chance of a win is 1 in 4, or 25%

Scoring Guide

In this question, a student has to determine the probability of a
simple event. A student could have listed a sample space and
used the information to describe and make a prediction about
the expected outcome. Full credit was earned for a response
that included the correct answer of 1 in 4, or 25%, with a
complete justification (i.e., a list of the possible outcomes).
Partial credit could have been earned if a student listed the
sample space but the explanation was either incomplete or
missing.

Score and Description

Correct
Correct response

Partial
Lists sample space correctly with less than a complete
explanation

OR

draws a correct tree diagram with less than a complete
explanation

OR
just states 1 in 4 chance

Incorrect

Incorrect response
___________________________________________________________________________________|

Source: “NAEP, NQT v3.0” http://nces.ed.gov/nationsreportcard/itmrls/
itemdisplay.asp.

Ensuring Accuracy

NAEP takes aggressive measures to ensure accurate and
reliable scoring. Scoring is a huge challenge, because
each test is given to thousands of students and contains
both multiple choice and open answer questions. Multiple
choice questions are electronically graded, but student-
constructed responses, which are necessary for short
answer questions, require a complex grading system to
determine partial credit. (See grading example sidebar,
Pg. 7.)

Scoring integrity is essential to providing valid and reliable
test results, and NAEP uses rigorous scoring procedures
to ensure accuracy and consistency in scoring. ltems and
scoring guides are developed by test contractors and
thoroughly reviewed by NCES, NAGB, and state officials.
All items are piloted before being used, and scoring
guides are subsequently refined. NAEP scorers are
required to have a bachelor’s degree, sometimes in the
specific subject area being graded. Scorers are trained on
each item through scoring guides, examples of responses
at each scoring level, and practice grading sessions.
Scorers must also pass a qualifying test in which they

are asked to score particularly challenging responses.

To ensure quality, some responses are double scored

to make sure that different raters will assign the same
scores. Responses from previous years are also re-scored
to ensure that grading is consistent across time.®!

Interpreting the Scores

Most NAEP tests are graded on a 0-500 scale. This
current scale was developed in 1984 and chosen to
differentiate it from scales used for 1Q tests, SAT scores,
and grade equivalents.®? But the scale used on NAEP

is significantly harder to understand than those of other
well-known tests, because the scores represent groups
rather than individual students, and the scales for each
subject are developed independently and cannot be
compared.

This leads to misinterpretations by the media and public.
Many people, for instance, assume that a score of 240
means the same level of performance for fourth- and
eighth-graders. Yet, as the test is currently designed,
numerical scores cannot always be compared across
grade levels. Some NAEP subjects are scored on a
“within-grade scale,” which means the scores are derived
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independently at each grade. Adding to the confusion, a
few subjects are scored on a “cross-grade” scale in which
scores are comparable across grade levels.®* Changes

in scales further complicate interpretation. For example,

in 2005, the new 12th-grade math test used a 0-300
scale for the first time, which prevented any comparisons
to data from previous years on the 0-500 scale. Such
comparisons would not have been valid due to changes in
the test’s content.

Another basic problem is understanding the differences
and changes in numerical scores. NAEP scores are not
as simple to interpret as pure percentage scores or letter
grades, e.g. 95 percent is an “A,” 85 percent is a “B.” A
NAEP score of 220 is not 10 percent better than a score
of 200, because there is no single formula to convert raw
scores on test sections to scale scores for the test as a
whole. Instead, the weight of each individual question

in contributing to the scale score is determined by that
year’s student data. Additionally, changes in NAEP scores
from one testing to the next may be only 1-2 points, but
can be statistically significant due to the large sample
size.

Reporting the Results

After each administration of main NAEP, officials

publicly release the scale scores and achievement

levels for groups of students. Scale scores are reported
as averages—the average reading score for fourth-
graders in 2005 was 219, compared to 218 in 2003. And
achievement levels are reported as percentiles—in 2005,
64 percent of fourth-graders achieved at or above “basic”
in reading, whereas 63 percent were at this level in 2003.
Because understanding and interpreting the difference
between 218 and 219 on an arbitrary scale is challenging
even for informed observers, the more digestible
achievement level percents usually receive wider play in
the media. For example, a February 2007 press release
on 12th-grade NAEP results noted declines in the percent
of students scoring at or above proficient in reading and
math, but made no mention at all of actual scale score
levels.®* At the same time, with a data set as large as
NAEP, sometimes small changes in average scores have
little practical significance.

In addition to achievement levels, each subject’s results or
“Report Card” includes an item map, which describes the

particular skills associated with each achievement level
as well as the progression of skills in between various
scale scores.® (See sample item map sidebar, Pg. 9.) For
example, on the 2005 NAEP eighth-grade reading test,

a score of 247 is just above the “cut score,” or passing
score, for the basic level and indicates an ability to “locate
specific information in a detailed document.” A sample
question demonstrating this skill level asks students to
use a subway brochure to find factual information. A
score of 318, which is just below the cut score for the
“advanced” level, indicates an ability to “extend text
information to generate a related question.” Students
might demonstrate this skill by posing a question to a
character based on information in a reading passage.®®

Misconceptions

Yet, even with the use of percentages and the item map,
reporting the outcomes of NAEP is more difficult than
other tests due to its complicated test design and scoring.
The summary result reports provided by NCES attempt to
provide clear information, but do not include many of the
details of test design, sampling, and scoring, which are
buried in technical reports or on the NAEP Web site. While
intended to promote clarity, these omissions can often
lead to incorrect assumptions about NAEP scores.

One common misconception is that a 10-point NAEP
score difference represents one grade level. For example,
on the 2005 reading test, NAEP achievement level cutoffs
for basic, proficient, and advanced in eighth grade were
approximately 40-50 points higher than the corresponding
fourth-grade cutoffs. And some readers assumed that
each 10-point score increment represented roughly one
grade level in the scoring system. But this assumption

is not accurate, as students in grades four, eight, and 12
take different tests. Also, each test is written in relation to
standards for a particular grade and designed to measure
a range of student achievement in that grade, not any
other grades.

The media plays an important role in explaining NAEP
reports to the public, and media reports on NAEP tend to
focus on achievement levels more than scale scores, on
the assumption that these categories are easier to grasp.
However, this strategy tends to oversimplify reporting
categories and does not recognize the span of scores
within each category. The actual score difference between
students in different achievement levels can be very large

www.educationsector.org

EXPLAINER: Understanding NAEP 8



or very small. Lumping students into categories masks the
more discrete measure of performance indicated by scale
scores.®’

For example, after the release of the 2000 fourth-grade
reading results, news stories noted an expanded gap
between top performing and bottom performing students.
Using percentile data, reporters offered incorrect
descriptions of the drop in performance of students
scoring at the 10" percentile. The New York Times
erroneously described the decline as that of students in
the below basic category (37 percent of all students).3®
The Associated Press and Washington Times had a
different but, still, incorrect take on the information,
suggesting that the decline represented the performance
of all students in the bottom 10 percent.® Actually, the
NAEP data showed that student scores had dropped for
students scoring at the 10th percentile.

But even when reporters and observers clearly understand
the meaning of NAEP scores, faulty interpretations are
still possible. For example, the overall math performance
of 17-year-olds on the “long-term trend” NAEP has

not changed significantly since 1973, which could be
interpreted as a lack of progress at this age level. But
closer examination shows that white, black, and Hispanic
students all showed improvement over this time period.
The apparent contradiction is actually a result of the
increasing percentage of Hispanic students taking the
test, who, despite their improved performance, tend

to score lower than white students.*® This statistical
phenomenon, known as Simpson’s paradox, occurs
when the trends of several groups seem to be reversed
or negated when the groups are combined. This occurs
because of a hidden variable—in this case relative size

of each demographic group—which becomes influential
when the data are combined.

Despite the difficulties of conveying accurate and clear
information to the public, NAGB has been reluctant to
use a simpler scoring system. And even simpler systems,
such as percentage of answers correct, can be subject to
interpretation problems. Percentages appear simpler, but
they are potentially even more misleading. On the fourth-
grade reading test, for instance, answering approximately
38 percent correct equates with a basic level, and roughly
62 percent is considered proficient.*! This is a far cry from
tests that are generally given in schools on which a 62
percent would be a failing grade.

Scores and Skills: Sample “ltem Map”

(2005 NAEP Reading, Eighth Grade)

500
360

356 Provide and explain evaluation of a document

350

340

336 Use examples to compare poetic language to everyday
speech

332 Negotiate dense text to retrieve relevant explanatory facts

330

327 Explain action in narrative poem with textual support

325 Provide specific explication of poetic lines

323 Explain the meaning of an image in a poem

323 Advanced

320

318 Extend text information to generate related question

310

301 Describe difficulty of a task in a different context

300 Provide support for judgment

300

299 Recognize author’s device to convey information

297 Recognize meaning of poetic comparison

295 Use metaphor to interpret character

290

284 Apply text information to hypothetical situation and explain

284 Recognize what story action reveals about character

281 Proficient

280

279 Relate text information to hypothetical situation

278 Infer character’s action from plot outcome

275 Use task directions and prior knowledge to make a
comparison

270

267 Provide supporting details to explain author’s statement

262 Use context to identify meaning of vocabulary

261 Identify causal relation between historical events

260 Identify appropriate text recommendation for a specific
situation

260

254 Explain reason for major event

253 Make inference based on supporting details to identify
feeling

250

248 Recognize information included by author to persuade

248 Provide specific text information to support a
generalization

247 Locate specific information in detailed document

243 Basic

240

237 Recognize significance of article’s central idea

234 Provide partial or general explication of poetic lines

232 Identify characterization of speaker in poem

230

228 Recognize an explicitly stated supporting detail

220

210 Identify appropriate description of character’s feelings

210 Identify main topic of informational passage
1
Source: “The Nation’s Report Card: Reading 2005,” US. Department of

Education, NCES, 2006-451 (2006), available online at http://www.nces.ed.gov/
nationsreportcard/pdf/main2005/2006451.pdf.
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The Achievement Level Controversy

NAEP’s achievement levels (basic, proficient, advanced)
are more than just useful reporting mechanisms. When

a newly appointed NAGB designed the levels in 1990

as a guide for what students should know and be able

to do, with “basic” representing partial mastery of a
subject, “proficient” representing solid performance, and
“advanced” representing superior performance, it marked
a key transition for NAEP.*2 The test shifted from strictly
reporting performance, to judging performance against

a standard, thus, expanding its focus in measurement

to including evaluative and interpretive functions.*® The
goal of this change was to communicate clearly students’
academic performance against an external standard.
Says research professor and former NAGB member
Diane Ravitch: “No single aspect of NAEP has been more
valuable to the public ... nor more controversial.”*

The transition led to immediate criticism as well as spirited
defense of the standards. Critics argue that the levels
give a false sense of accuracy, when, in fact, they, like

all standard-setting processes, are inherently subjective.
And each time officials use NAEP results to make claims
about the state of American education, a chorus of critics
denounces the achievement levels, often suggesting they
are artificially high and politically motivated. For instance,
critics recently attacked a report on the effectiveness of
education in each state issued by the Center for American
Progress and the U.S. Chamber of Commerce, arguing
that the report’s conclusions relied on “misleading
information” from NAEP achievement levels.*

On the other hand, those involved in the standards
process argue that it is a carefully implemented approach
that suffers from consumers wanting to attribute more

to the results than the results are able to provide. Mark
Reckase, a consultant to NAGB, describes the standard-
setting process as “the most thoroughly planned,
carefully executed, exhaustively evaluated, completely
documented, and most visible of any standard-setting
process” he has encountered.*

At the center of the controversy is the process officials
use to create such performance targets. NAGB used

a modified “Angoff method” to determine the “cut” or
passing scores for each level. Here, panels of teachers,
business leaders, state and local education officials, and
testing experts evaluate test questions to determine the
probability that a student just reaching each achievement

level could answer the item correctly. Their collective
responses are then averaged to determine a cutoff point
for each achievement level.*” Later, the panels evaluate
the test as a whole, instead of individual test questions,
and adjust the achievement level thresholds accordingly.

Yet, this method, like all standard-setting processes

that must rely at some point on human judgment, is
inherently subjective, leading to broad disagreement
among researchers. As education professor Edward
Haertel aptly notes, there is no “right answer waiting to be
discovered.”*®

But many researchers have questioned NAEP’s standard-
setting methodologies. A series of evaluations throughout
the 1990s excoriated the achievement levels and the
process used to set them. The federal Government
Accountability Office (GAO) commented in 1993 that
“NAGB’s approach [to setting achievement levels] is
unsuited for NAEP,” and characterized the resulting

levels as “misleading.”*® And when the federal National
Academy of Science (NAS) analyzed the development

of achievement levels for the 1996 science test, they,

like earlier researchers, concluded that the process was
“fundamentally flawed” because of the difficult and
confusing task given to judges, inconsistencies in their
judgments of items, lack of evidence for cut scores, and
the unreasonable results that came out of the process.%°

The latest research to fan the flames of the achievement
level controversy is a study that compares the NAEP
achievement levels to student scores on the Trends in
International Mathematics and Science Study (TIMSS), an
international math and science assessment administered
to students in over 40 countries. The study found that in
2003, while only 26 percent of American students scored
proficient or higher on the 2000 NAEP math assessment,
even the top-scoring TIMSS country, Singapore, had only
73 percent of its students achieve “proficient,” according
to the NAEP levels. Similarly, in science, where only

31 percent of American students scored proficient on

the 2000 NAEP science assessment, just 55 percent of
students in Singapore achieved this level. Critics assert
that if the top country in the world can’t achieve 100
percent proficiency in math or science, the standard is
unreasonably high.5!

Critics also question the political motivations behind the
inclusion and ongoing use of NAEP’s achievement levels.
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Some have suggested that the levels were designed
to change NAEP’s role from a simple thermometer to a
political tool to catalyze reform.

Defenders of the achievement levels note that there

is a tension between what the data supports and

what some stakeholders want NAEP to provide. The
achievement levels were previously defined around
providing information on what students at various
achievement levels could do, such as an advanced level
demonstrating “readiness for rigorous college courses.”
But NAGB revised the definitions of the levels in response
to concerns that this could not be tied to the data. For
example, without individual level scores, it was difficult to
prove that students scoring at the advanced level were,
in fact, later successful in college classes. Instead, the
levels now provide greater technical accuracy in their
descriptions but may have definitions that provide less
clarity to its audience.

In 1994, when Congress considered ESEA reauthorization,
the controversy surrounding the achievement levels
reached such a point that the House Education and Labor
committee voted to abolish the NAGB.?*? Yet, thanks

to allies among governors and federal officials, the full
House bill reinstated NAGB, though in weaker form and
without authority to set achievement levels. The Senate,
however, ultimately rose to NAGB’s defense, restoring its
full authority in the final law. But lawmakers did include

in the 1994 ESEA reauthorization language describing

the achievement levels as “developmental.” And later,

the 2001 reauthorization of ESEA as NCLB contained

a similar provision specifying that the controversial
achievement levels should be used on a “trial” basis until
determined through evaluation to be “reasonable, valid,
and informative to the public.”

Yet, despite the criticism of NAEP’s achievement levels,
they continue to be widely used in reporting NAEP
results. And critics also continue to assert that political
motivations explain the lack of revisions to the method
or actual achievement levels used. Gerald Bracey, an
education commentator and ardent NCLB and NAEP
critic, suggests that “much political hay can be made by
alleging that American students are performing poorly.”s?
NAGB has responded to this kind of criticism by affirming
the importance and utility of achievement levels and
noting in NAEP materials that “a proven alternative to the
current process has not yet been identified.”

When asked recently about the ongoing controversy
surrounding NAEP’s achievement levels and the process
used to create them, Chester Finn, a strong advocate of
school reform who chaired the NAGB during much of the
standard-setting process, recalled that the board agonized
for many months over how many levels to set, what to call
them, and how to set them. “There’s no perfect way to

set them; that was clear,” he said. But he also addressed
critics who continue to fault the current process: “What
the critics of the standard-setting methodology have failed
to appreciate is that at day’s end, setting standards for
educational performance is not a scientific or technical
act; it’s an act of judgment. And, at day’s end, NAGB
made those judgments—and still does. I’'m proud of the
judgments we made and the information that they yielded
about American educational performance.”

How the achievement levels are determined and labeled
continues to have a strong pull on public policy by
influencing public perceptions of how well public school
students are performing. If the message is that the
education system is failing and few students are reaching
“proficient,” the policy consequences are likely to be
drastically different from those if the message is that most
students are “proficient” and have the skills they need to
succeed.

Using the Data

NAEP’s expansion to include state-level data in 1990 and
district-level data in 2002 created a higher profile for the
test, but also has led to a greater potential for misuse.

Despite improvements to the test, NAEP has some
serious limitations that impede its ability to provide
comprehensive information to policymakers. State-
level NAEP, for instance, provides snapshot data of
achievement at a particular point in time for grades
four and eight. It does not track a single set of students
over time, which makes it difficult to use in tracking

the outcomes of education reforms and policies, or to
measure individual school performance.

Yet policymakers, eager to cite NAEP as evidence of
the success of education reform, are quick to provide
specious interpretations that cast favorable light on their
state or district. A 1996 study by researcher and author
Richard M. Jaeger found that achievement differences

www.educationsector.org

EXPLAINER: Understanding NAEP 11



across states were erroneously equated as differences in
school quality, statistically insignificant differences were
interpreted as meaningful, and public officials were likely
to offer unsubstantiated causal explanations for changes
in student performance on NAEP.%

Unfortunately, NAEP is widely used to support or oppose
educational reforms, a role for which it is ill-suited. For
example, in 2004, the American Federation of Teachers
issued a report using NAEP data that was covered on the
front page of the New York Times, which asserted that the
performance of children in charter schools was inferior to
that of students in public schools, implying that charter
schools were a failing reform.% The U.S. Department of
Education issued a report later that year noting that there
were few differences in performance between students in
public and charter schools, but that the math achievement
of students in charter schools lagged their public school
peers. But NAEP provides only a picture of current
student performance and does not measure how much
schools teach students in a year. Therefore, while this
initial study provided a snapshot of how charter school
students were performing at the time, NAEP was not able
to provide much information on how much charter schools
improved student performance.

Many outside organizations and observers use NAEP to
validate the rigor of state tests. Advocacy organizations
such as Achieve, Inc. and the Thomas B. Fordham
Foundation, headed by Chester Finn, publish reports
highlighting “proficiency gaps,” or differences between
proficiency rates on state tests and proficiency rates

on NAERP, to argue that state standards are set too low.

In general, far more students are deemed proficient on
state tests than on NAEP, with differences as large as

60 percentage points.5” A recent NCES report found

that states vary widely in the gaps between their state
proficiency rates and NAEP proficiency rates. For example,
in fourth-grade reading, Massachusetts has the smallest
gap with 48 percent of students meeting state proficiency
standards and 44 percent meeting NAEP standards. At the
other end of the spectrum, in Mississippi, 88 percent of
students meet the state proficiency standard while only 18
percent meet the NAEP proficiency mark. Overall, the study
found that most states set proficiency targets that fall in the
basic range on the NAEP scale.5®

Recent research from the Center on Education Policy
indicates that NAEP frequently does not confirm the

results of state tests, and presents a largely bleaker
picture. In an analysis of state test data since 2002,
researchers found that states that showed gains in
student achievement on state tests generally did not
experience similar gains on NAEP. Overall, gains on state
achievement tests far outpaced the small score gains
on NAEP.* The “proficiency gaps” revealed by NAEP
have become fodder for those who advocate national
standards and testing, and who argue that NAEP results
show that states can’t be trusted to hold the line on
accountability.

In January 2007, two Democratic senators introduced bills
that embrace voluntary national standards. In each bill,
NAEP or its oversight board, NAGB, would have a major
role. Senator Christopher Dodd (D-Conn.) introduced a
bill that would require NAGB to develop voluntary national
standards in math and science and provide grants to
states to adopt those standards. Dodd’s bill would also
expand NAEP to test reading, math, and science in
grades four, eight, and 12 every two years. A competing
bill introduced by Senator Edward Kennedy (D-Mass.)
would provide funding for groups of states to establish
common standards and tests benchmarked against
NAEP. Kennedy’s bill would also require NAEP to ensure
its standards are internationally competitive and expand
12th-grade testing to include a measure of college and
workforce readiness.®

In July 2007, Senators Joe Lieberman (I-Conn.), Mary
Landrieu (D-La.), and Norm Coleman (R-Minn.) introduced
a bill that would require NAGB to work in conjunction with
local, state, and national leaders to develop voluntary
national standards and assessments for reading, math,
and science. As an incentive, these standards and
assessments would be provided for free to states willing
to implement them, thus freeing up large amounts of state
resources for other educational priorities. This legislation
was endorsed by the Aspen Commission on NCLB, which
had put forth a similar proposal in its February 2007
report.5’

But there are important differences between state tests
and NAEP that can generate differences in test results.
The criteria for exclusion of students with disabilities and
ELLs differ from state tests to NAEP. And in order to meet
NCLB accountability provisions, states must test nearly all
of their students on state assessments. In contrast, NAEP
excludes roughly 5 percent of all sampled students, and
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approximately 40 percent of all sampled students with
disabilities. Since the students who are excluded tend

to have lower average scores, some observers suggest
that this could artificially inflate NAEP scores relative to
state assessments. Yet, the majority of state assessments
report higher percentages of students performing at the
proficient level than NAEP does.

And there are other features of state tests that may
account for part of the performance gaps with NAEP.
State tests are high stakes tests with consequences for
schools and sometimes for students too, which may have
some limited effects on student achievement. State tests
also are aligned with state standards and curriculum and
may more accurately reflect student achievement if skills
are taught in a different order than in NAEP frameworks.
Consider subjects such as math and science, where
subtopics may be designed to build upon one another.
Here, a state’s own standards may not align with NAEP
frameworks and thus provide an inaccurate picture of
student achievement.

A National Tool

NAEP remains one of the few national tools we have to
gauge the overall effectiveness of American schools.
NCLB focuses on state assessments, which vary widely
in their content, alignment, rigor, and cut-score levels. It

is extremely difficult to use them to make comparisons
across states or to provide national averages. Other
national tests also have limitations; tests like the SAT

or ACT college admission tests only assess a specific
segment of the student population, and only at the high
school level. These tests are not nationally representative,
and do not provide achievement levels, or a judgment

of what knowledge and skills students should have at
various grade levels.

And while it is virtually impossible for a single test to
provide all the information needed to craft education
policy, NAEP, with its recent commitment to release math
and reading data within six months of test administration,
is an increasingly timely source of student achievement
information for the education community at the federal,
state, and district levels. NAEP also disseminates
information collected on student, teacher, and school
background, which can be used to inform parents, the
public, and policymakers about the impact of educational
reform efforts in the nation’s schools.

NAEP’s limitations, however, should not be overlooked in
the quest to find better information about the performance
of the nation’s schools. Nor should the test’s sophisticated
design and scoring system be underestimated. Only when
NAEP results are accurately interpreted and reported

can they best serve educators, parents, researchers,
policymakers, and, most importantly, the nation’s students.
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