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The National Assessment of Educational Progress (NAEP) – often called the
nation’s report card – includes math tests administered to representative populations of 4th and 8th grade students in each state.2 Widely cited by education
researchers, the scores are used to track the progress (or lack thereof) of U.S.
mathematics education, and they have appreciable influence on national education policies. Until recently, the past two decades have seen 4th and 8th grade
NAEP math scores increase, albeit slowly. The National Council of Teachers of
Mathematics claimed credit for the trend, pointing to its standards documents
and policies,3 but scores were flat from 2007 to 2009. That prompted U.S. Education Secretary Arne Duncan to call for reforms to “accelerate achievement.”
David Driscoll, chair of the National Assessment Governing Board of NAEP
argued that the lack of improvement demonstrated the need for better training
of elementary school math teachers [1]. But what do the math NAEP tests
actually measure?
Most problems from the NAEP exams are reused, and are therefore kept
secret. However, some items each year are retired and made available to the
public. The National Center for Educational Statistics suggests that these released items can be used to “supplement classroom instruction” and “provide
additional insight into the content of the assessment” [2]. Two of the algebra
problems administered in 2009 are displayed in Figs. 1 and 2.

Figure 1: Grade 4 NAEP, 2009, Content Classification: Algebra
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Figure 2: Grade 8 NAEP, 2009, Content Classification: Algebra
The obvious lack of mathematical content in these items is unfortunately not
limited to them. Algebra problems constitute 15% of the 4th grade test and
30% of the 8th grade test [3]. In its 2008 report, the National Mathematics
Panel (NMP) found that, “At Grade 4, most of the NAEP algebra items relate
to patterns or sequences.” [4] (pg. 59). The Task Group on Assessment for the
NMP reported [5] (pg. 8-9) that,
While the inclusion of patterns in textbooks or as state curriculum
expectations may reflect a view of what constitutes algebra, patterns are not emphasized in the curricula of high-achieving countries.
. . . The prominence given to patterns at the preschool through Grade
8 level is not supported by comparative analysis of curricula or by
mathematical considerations. . . . the Task Group strongly recommends that algebra problems involving patterns be greatly reduced
in these tests.
Not explicitly pointed out in the NMP reports is that the geometry problems
are as devoid of mathematical content as the algebra problems. Examples are
shown in Figs. 3 and 4.

Figure 3: Grade 4 NAEP, 2007, Content Classification: Geometry
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Figure 4: Grade 8 NAEP, 2009, Content Classification: Geometry. The problem
says: “Identical puzzle pieces have been put together to form the large square
shown [to the left]. Which of the following [shapes to the right] could be the
shape of each puzzle piece?”
Overall, the prerequisites for the released NAEP math questions in all categories for 4th and 8th grade are minimal. Some questions test insignificant
vocabulary only. Calculators are permitted on a substantial portion of the
tests. The NMP Task Group on Assessment identified as “one of its greatest
concerns” that “fractions (defined here as fractions, decimals, and related percent) are underrepresented on NAEP.” Perhaps most importantly, many of the
questions appear to be IQ items, rather than math problems, in the sense that
their solutions rely on almost no education or knowledge of mathematical techniques. This is especially the case for those questions that require students to
complete a pattern or to fill in geometric shapes with other geometric shapes,
like puzzles.
Indeed, NAEP scores have been used by psychologists for the purpose of
estimating IQ, state by state [6]. That may be a more plausible use for these
tests than their stated purpose, to measure mathematics achievement. In fact, a
congressionally mandated report, more recent than the Task Group Assessment
concluded that “intended uses of NAEP assessment scores were not clearly defined.” The report called for additional research into alignment between NAEP
exams and state assessments based on academic content standards [7]
While it is true that some NAEP test questions do include rudimentary
mathematical content, many others are as deficient as those displayed in Figs.
1 - 4. What then do marginal differences in NAEP math scores between states
really measure? Do they measure relative effectiveness of states’ mathematics
education programs, as is usually assumed, or do they measure differences in
average IQ (whatever that might mean) of the residents? If it is primarily the
latter, one would expect NAEP scores to show little if any increase even if school
math instruction improved significantly.
The NAEP exam is widely regarded as the yard stick of mathematics achieve-
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ment at the 4th and 8th grade levels in the U.S. Diane Ravitch described one
of its uses as follows [8],
NAEP monitors trends; if the state says its scores are rising but
its scores on NAEP are flat, then the state reports are very likely
inflated. In a choice between the state’s self-reported scores and an
audit test, the public should trust the audit test.
In the case of some states, the public should trust neither. Regardless of flaws
in state assessments, to the extent that the NAEP is an IQ test, it is measuring
something different from what state tests are designed to assess. Achievement
is not the same as ability.
Until such time as a reliable national mathematics achievement test comes
into existence, the plethora of education research articles that base their findings
on NAEP math scores should be considered with reservations. More reliable, for
the time being, are state administered K-12 mathematics assessments directly
tied to the content of credible state standards, as in the case of California.
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