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several years below grade level. The vast major-

ity of students taking the class are functioning 

above grade level, but the number of struggling 

math students in advanced classes is increasing 

at the same time the proportion of high- 

achieving students in those classes is declining.

How Far Behind Are the 
Misplaced Students?
The average NAEP score for eighth graders  

in advanced math classes is 291 (see Figure 

2-3). The national average for all eighth  

graders is 279. On the same NAEP scale, the 

national average for fourth graders is 238. The 

misplaced eighth graders score an average of 

211, which is 27 scale score points below the 

national average for fourth grade. Analysts  

consider 11 NAEP scale score points as approx-

imately equivalent to one year of learning, 

which means that these misplaced students 

know about as much math as a typical  

second grader. Advanced students score about 

one year above grade level. The misplaced  

students function about seven grade levels 

below peers enrolled in the same courses. 

Examining a few sample NAEP items 

illustrates the misplaced students’ gaps in 

knowledge. The first item is quite challeng-

ing for eighth graders (see Table 2-3). It asks 

students to calculate the result of a particu-

lar percentage increase, an arithmetic skill 

that, as shown in previous Brown Center 

Reports, eludes most eighth graders. Indeed, 

in 2005 only 36.5 percent of eighth graders 

answered the question correctly.  Students in 

advanced courses did somewhat better, with 

48.7 percent arriving at the correct solution. 

The misplaced students in advanced courses 

performed abysmally, with only 9.8 percent 

getting this item right. 

The second item is much easier (see 

Table 2-4). Students are asked to round 

decimals to the nearest whole number.  

Rounding requires number sense, especially 

in terms of  understanding the relative value 

of numbers on a number line. Most eighth 

graders have no trouble with this item— 

85.2 percent of all eighth graders got it 

right in 2005, 87.9 percent of the students 

enrolled in advanced classes. But only  

37.1 percent of misplaced students could 

answer the item correctly. Failing to round 

simple decimals accurately to the nearest 

whole number signals a serious lack of 

understanding of the number system. Taking 

the same math courses as peers who easily 

grasp such concepts makes such deficiencies 

even more glaring. 

Sample NAEP item (working with percentages)  
Grade 8 Item Block 2005-8M3 No. 17:

There were 90 employees in a company last year. This year the  
number of employees increased by 10 percent. How many employees  
are in the company this year?

A) 9
B) 81
C) 91
D) 99  4  
E) 100

Table

2-3

 
 

Percent answering correctly

 
 

Overall 

36.5

 
 

Advanced Classes

48.7

 
 

Misplaced 10th

9.8

Source: NAEP question tool http://nces.ed.gov/nationsreportcard/itmrls/startsearch.asp and author’s  
calculations from NAEP restricted-use data set: U.S. Department of Education. Institute of Education 
Sciences, National Center for Education Statistics. NAEP 2005 Mathematics Restricted-Use Data Files, 
Grade 8 (NCES 2007-486).

Sample NAEP item (rounding decimals)
Grade 8 Item Block 2005-8M4 No. 9:

Alba needed to know about how much the sum of 19.6, 23.8,  
and 38.4 is. She correctly rounded each of these numbers to the  
nearest whole number. What three numbers did she use?

A) 19, 23, 38
B) 19, 24, 38
C) 20, 24, 38  4
D) 20, 24, 39

 

Table 

2-4

 
 

Percent answering correctly

 
 

Overall 

85.2

 
 

Advanced Classes

87.9

 
 

Misplaced 10th

37.1

Source: NAEP question tool http://nces.ed.gov/nationsreportcard/itmrls/startsearch.asp and author’s  
calculations from NAEP restricted-use data set: U.S. Department of Education. Institute of Education 
Sciences, National Center for Education Statistics. NAEP 2005 Mathematics Restricted-Use Data Files, 
Grade 8 (NCES 2007-486).
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Those two NAEP items are in public 

release, meaning that they are no longer 

used on NAEP tests and can be made public. 

We gathered data on three additional items 

involving fractions. Math educators consider 

knowledge of fractions essential to prepara-

tion for algebra.10 Although the three items are 

not in public release and cannot be disclosed, 

performance on them can be reported. 

Table 2-5 compares the performance 

of the misplaced 10th percentile students 

who are enrolled in advanced courses with 

students in advanced courses and all eighth 

graders in the nation. On the easiest of the 

three items, item A, the misplaced students 

scored far below their peers in advanced 

classes. Less than half get an item right that 

their classmates find relatively easy. On the 

more difficult items, items B and C, fewer 

than one in ten misplaced students answer 

these items correctly. They score even lower 

than the 20 percent rate attained by simply 

guessing on a multiple choice item with five 

possible answers. 

Fractions are taught in elementary 

school, not in an algebra course. Sadly, facil-

ity with fractions is a skill that the misplaced 

students do not know, need to know, and are 

unlikely to be taught in the math course in 

which they are enrolled.

Characteristics of the Misplaced 
Students
Who are these 120,000 misplaced students? 

We examined information contained in the 

NAEP surveys on the students’ families, 

schools, and teachers. What we found is 

troubling. These students tend to be some 

of the nation’s most vulnerable children. We 

already know that they struggle at mathemat-

ics, scoring among the bottom 10 percent of 

all eighth graders in the country. They also 

possess characteristics that make recovery 

from a lost year of math instruction unlikely. 

The tables below describe the mis-

placed students and compare them to 

students in advanced math classes and the 

typical American eighth grader. All of the dif-

ferences highlighted in the following discus-

sion, unless otherwise noted, are statistically 

significant (p <.05). 

What Are the Background 
Characteristics of the Misplaced 
Students?
Table 2-6 displays demographic data. 

Misplaced students are more likely to come 

from poor families—69.8 percent qualify 

for the federal free or reduced-price lunch 

program, a proxy for family income. This is 

more than double the percentage for  

students in advanced classes (30.4 percent) 

and nearly twice that of the national average 

(36.1 percent). Misplaced students are  

overwhelmingly black and Hispanic, about 

77.0 percent versus 32.3 percent of all  

eighth graders in the nation. Only 20.3 

percent report that their mothers graduated 

from college. The argument that advanced 

math courses are a civil right apparently 

has had an impact on schools, boosting the 

enrollment of black, Hispanic, and poor  

children in advanced courses. Unfortunately, 

the children in the current study are  

unprepared for algebra. And they come  

Performance on sample NAEP items involving fractions  
(percentage answering correctly) 

 

Table 

2-5

 
 

Item A

Item B

Item C

 
 

Overall 

72.6

45.1

47.2

 
 

Advanced Classes

78.4

57.2

58.4

 
 

Misplaced 10th

42.3

  3.9

  6.6

Source: Author’s calculations from NAEP restricted-use data set: U.S. Department of Education. Institute  
of Education Sciences, National Center for Education Statistics. NAEP 2005 Mathematics Restricted-Use 
Data Files, Grade 8 (NCES 2007-486).

The argument that 

advanced math courses  

are a civil right  

apparently has had an 

impact on schools.
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from homes in which, probably lacking  

the resources to afford tutors and other  

remedial materials, support may be tenuous 

when academic troubles occur. 

What Kind of Schools Do the 
Misplaced Students Attend?
Table 2-7 shows the characteristics of these 

students’ schools. About half of the mis-

placed students attend urban schools (50.9 

percent), and they are less likely to attend 

suburban or rural schools than the average 

eighth grader. Their schools tend to be large, 

enrolling about 27 percent more students 

than the typical school housing an eighth 

grade (1,012 students versus 794). Almost  

all of the misplaced students are attending 

public schools, with only 2.3 percent going 

to private schools. The schools serve vast 

numbers of students in poverty. Two-thirds 

of the schools (67.6 percent) are high-poverty 

schools, defined as schools in which more 

than half of the students qualify for free or 

reduced-price lunch. Only about one-third 

of schools in the country fit this definition. 

Schools attended by misplaced 

students also are more likely to shun the 

assignment of students to eighth-grade math 

classes based on mathematics ability (also 

known as tracking). The advanced math 

classes attended by misplaced students 

attempt to serve a wider range of mathemat-

ics abilities than the typical eighth-grade 

advanced math class, with 34.8 percent of 

schools reporting that math is untracked 

compared to 22.8 percent. 

In sum, the profile sketched here—

academically diverse classes in large, urban 

public schools attended predominantly by 

students from poverty—resembles the kind 

of setting that, being under great stress, many 

federal and state programs attempt to assist 

with extra financial aid. Unfortunately, it is 

also the kind of setting where students who 

are enrolled in the wrong course may fall 

through the cracks and flounder academically.

What Are the Teachers of 
Misplaced Students Like?
What do we know about the teachers of mis-

placed students? Teacher characteristics are 

displayed in Table 2-8. Compared to teachers 

of the typical eighth grader, the teachers of 

misplaced students are more likely to have 

taught for less than five years (30.3 percent 

versus 22.5 percent), less likely to hold a 

regular or advanced teaching certificate (74.7 

percent versus 82.5 percent) and less likely 

School characteristics: misplaced students and  
comparison groups, 2005

Table 

2-7
 
 

Urban 

Suburban

Rural

School enrollment

Private school 

>50% eligible lunch

8th-grade math untracked

 
 

Misplaced 10th 

50.9%

35.4%

13.7%

1012

   2.3%

67.6%

34.8%

 
 

Advanced Classes

33.4%

46.4%

20.2%

844

10.5%

30.4%

22.8%

 
 

National Average

31.3%

43.1%

25.6%

794

   8.8%

31.6%

26.9%

Source: Author’s calculations from NAEP restricted-use data set: U.S. Department of Education. Institute  
of Education Sciences, National Center for Education Statistics. NAEP 2005 Mathematics Restricted-Use 
Data Files, Grade 8 (NCES 2007-486).

Demographic characteristics: misplaced students and  
comparison groups, 2005
Percentage of students by characteristic

Table 

2-6

 
 

Eligible Free Lunch

White

Black

Hispanic

Mother College Grad

 
 

Misplaced 10th 

69.8

18.5

38.4

38.6

20.3

 
 

Advanced Classes

30.4

60.9

14.2

17.1

44.8

 
 

National Average

36.1

61.1

16.1

16.2

36.9

Source: Author’s calculations from NAEP restricted-use data set: U.S. Department of Education. Institute  
of Education Sciences, National Center for Education Statistics. NAEP 2005 Mathematics Restricted-Use 
Data Files, Grade 8 (NCES 2007-486).
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to have majored in mathematics as an under-

graduate (20.1 percent versus 26.2 percent). 

Granted, these factors are only crude indica-

tors of teacher quality, but they are recog-

nized by many experts as important. Less 

experience, fewer formal credentials, and 

weaker mathematics training are characteris-

tics associated with lower-, not higher-quali-

ty teaching staffs. These unprepared students 

are arriving in algebra classes that are staffed 

by underprepared teachers. 

In less than two decades, policies 

designed to push eighth graders into alge-

bra classes have succeeded in doubling the 

percentage of students enrolled in advanced 

mathematics. The data assembled here docu-

ment a stark consequence of such policies: 

large numbers of students taking courses for 

which they are unprepared in settings that 

are not particularly conducive to learning.

Discussion and Policy 
Recommendations 
One hundred twenty thousand eighth grad-

ers are sitting in advanced math classes even 

though they score in the bottom 10 percent 

of students nationwide on the NAEP math 

test. They know about as much math as the 

typical second grader. They do not know 

basic arithmetic and cannot correctly answer 

NAEP items using fractions, decimals, or 

percents. These students are disproportion-

ately black and Hispanic. They hail from 

poor households with parents whose own 

education is below the national average. The 

schools that these children attend are large, 

urban public schools with predominantly 

low socioeconomic status populations. 

Their algebra classes are populated by stu-

dents with mathematical abilities spanning 

several years. Their math teachers are less 

experienced, less credentialed, and less well 

prepared in mathematics training than the 

typical teacher of advanced math students in 

eighth grade. 

No element of this story is education-

ally sound. It arose from good intentions: 

to democratize advanced math courses by 

assigning students to Algebra I, Geometry, 

and Algebra II who were once locked out of 

such courses. But this is false democratiza-

tion. No social benefit is produced by plac-

ing students in classes for which they are 

unprepared. Indeed, it is difficult to imagine 

any educational benefit accruing to these 

students. They do not possess the family or 

school resources to overcome problems aris-

ing from taking inappropriate courses. 

Let us not forget the hundreds of 

thousands of well-prepared students—who 

are also predominantly black, Hispanic, or 

poor—sitting in the same classrooms as the 

misplaced students and equally deserving of 

a good education. Well-prepared students 

need a real algebra class, not a fake one 

teaching elementary school mathematics. 

Any teacher who stops to teach misplaced 

students fractions shortchanges the well- 

prepared students who sit in that algebra 

class. William Sanders, whose studies on 

effective teachers in Tennessee are widely 

cited in the literature, declared high-achiev-

ing minority students the children “whom 

the system serves worst.” In particular, 

Teacher characteristics: misplaced students  
and comparison groups, 2005
Percentage of students by characteristic

Table 

2-8
 
 

Less than 5 years experience

Regular or advanced teaching 
certificate

Undergraduate major:  
mathematics

 
 

Misplaced 10th 

30.3

74.7

 
20.1

 
 

Advanced Classes

21.3

83.7

 
28.6

 
 

National Average

22.5

82.5

 
26.2

Source: Author’s calculations from NAEP restricted-use data set: U.S. Department of Education. Institute  
of Education Sciences, National Center for Education Statistics. NAEP 2005 Mathematics Restricted-Use 
Data Files, Grade 8 (NCES 2007-486).

No social benefit is  

produced by placing  

students in classes  

for which they are  

unprepared.
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Sanders attributed the decline in test scores 

of high-achieving black students to “their 

higher likelihood of being in a succession of 

classrooms where the instruction is geared to 

lower achievers.”11

The chances of algebra classrooms 

existing with instruction geared to low 

achievers is probably much greater than the 

current study documents. In some schools, 

courses purported to be covering algebra 

have been revealed to be fraudulent—cover-

ing a watered down form of basic math. The 

entire class of students may be misplaced 

and receiving  counterfeit algebra to make up 

for it.12 Moreover, using the 10th percentile 

as the upper boundary of defining the mis-

placed student yields a conservative estimate 

of the real dimensions of the phenomenon. 

Are students at the 20th, 30th, or 40th percen-

tiles on NAEP adequately prepared for alge-

bra? They, too, function significantly below 

grade level in mathematics, and by including 

them in the pool of misplaced math students, 

the numbers skyrocket. 

There will be advocates, despite the 

data presented here, who will continue to 

argue for placing low-performing eighth 

graders in algebra classes. They believe that 

a more rigorous course is always preferable 

to a less rigorous one. Many do not believe 

that students must learn basic mathematics 

in order to successfully tackle higher-level 

mathematics.13 They will argue that keep-

ing remedial math students out of algebra 

in eighth grade denies these students the 

opportunities that good math students take 

for granted. What they will not say is this: the 

burden of realizing such an idealistic view of 

mathematics learning falls on the classroom 

teacher. Teachers are expected to make up 

for students’ skill deficiencies. If students 

enter algebra classes without the preparation 

to succeed, then algebra teachers must find a 

way to fix the problem. 

Algebra teachers already feel the  

strain of such unrealistic expectations. The 

National Opinion Research Center (NORC) 

surveyed a nationally representative sample 

of Algebra I teachers in 2007. The teachers 

described their students’ preparation for 

algebra as weak, especially in working with 

rational numbers and word problems.The 

teachers named poor work habits as a promi-

nent barrier to learning. When asked how 

they would change the emphasis on mathe-

matical topics in the elementary grades to 

improve preparation, the teachers’ most 

common answer was to focus more on the 

mastery of basic mathematical concepts and 

skills. More than half felt that mixed-ability 

classes were a moderate (28 percent) or  

serious (23 percent) problem. When given 

ten response options to describe the “single 

most challenging aspect of teaching Algebra I 

students successfully,” the most frequent 

response—by a landslide, chosen by 58  

percent—was “working with unmotivated 

students.” The second most frequent 

response, selected by 14 percent of middle 

school teachers and 9 percent of high school 

teachers, was “making mathematics accessible 

and comprehensible to all my students.”14

A simple calculation illustrates the pre-

dicament. Recall that the misplaced students 

described above are eighth graders who func-

tion at approximately the second-grade level 

in math. In other words, after eight years of 

schooling they have learned about one-third 

of what the average student has learned. 

In eighth grade they are now expected to 

learn, in a single year, the six years of math 

that they have not yet learned along with a 

full year of algebra. No one—no teacher, no 

researcher, no governor, no school board 

member, no philanthropist—knows how to 

teach in one year what has not been learned 

in six and then how to teach algebra on top 

of that. Algebra teachers are being asked to 

The burden of realizing 

such an idealistic view of 

mathematics learning falls 

on the classroom teacher.
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do the impossible. The greatest teachers in 

the world do not know how to teach algebra 

to students who do not know basic arithmetic.

Elements of a Realistic Algebra 
Policy.
1. Get the goal right. Focus on learning, 

not completing a course. California is a good 

example. At least it puts the emphasis in the 

right place, by mandating a test of algebra. 

But why eighth grade? The mathemat-

ics on the current California High School 

Exit Exam is pitched below the level of the 

test proposed for eighth grade. Needless 

to say, requiring more out of eighth grad-

ers than twelfth graders is bizarre. Require 

that students pass a comprehensive test of 

algebra before graduating from high school, 

a requirement that about half of current 

American high school graduates (and more 

in California) would not fulfill. As econo-

mists Richard Murnane and Frank Levy have 

documented, research exists showing that 

knowledge of algebra is now essential for 

entry into occupations earning middle class 

wages. No evidence exists that it matters 

whether algebra is learned in eighth grade or 

later, and some students may need more than 

a year to learn the subject.15

2. Teach and assess prerequisite skills.  

The recent report of the National Mathematics 

Advisory Panel identified facility with whole 

numbers and fractions as key to preparation 

for algebra. Proficiency on these fundamental 

mathematical topics needs to be acquired 

before entry to algebra. Indeed, in a 2008 

study of students in San Diego, Zau and Betts 

found that fourth-grade math scores were as 

good at predicting success on the California 

high school exit exam as ninth-grade scores.16 

This finding suggests that elementary math-

ematics is essential and failure to learn it has 

long term consequences. 

3. Early intervention. Preparing students 

for algebra is the culmination of many, many 

years of teaching and learning and the prod-

uct of hard work by students, teachers, and 

families. Mandating algebra in eighth grade 

is the equivalent of mandating, by policy, that 

all buildings immediately erect a fiftieth 

floor—regardless of their current height. Use 

diagnostic assessments of whole number and 

fraction arithmetic in the elementary grades 

to identify students who are struggling at 

math. Build student accountability into the 

system by requiring summer school for  

students who need more time to learn the 

building blocks of mathematics.

4. Collect data, conduct research. Many 

advocates of algebra for all eighth graders 

express the belief that lofty public policy 

goals can be attained through sheer will 

power, a “mandate it and it will be accom-

plished” ideal. Governor Schwarzenegger, 

for example, in a letter to the California 

State Board of Education, compared man-

datory algebra in eighth grade to President 

Kennedy’s pledge that Americans would 

reach the moon. The analogy is specious. 

True, in 1960 the man on the moon goal 

was ambitious, but a body of science indi-

cated that going to the moon was possible. 

President Kennedy did not say we would put 

a man on Pluto. Not even Venus. He said 

the moon because the principles of physics, 

decades of experiments with rocketry, and 

the early successes of Russia and the United 

States in space proved that it could be done. 

No such science supports algebra for all 

eighth graders.17

Algebra for eighth graders is an ideal 

policy for randomized experiments. The man-

date could be introduced in some schools and 

districts but not others and student outcomes 

compared. Just as charter schools use lotteries 

to decide who can attend when the number 

True, in 1960 the man  

on the moon goal was 

ambitious, but a body of 

science indicated that going 

to the moon was possible.
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of applicants exceed available seats, lotteries 

could be employed to  assign students to 

eighth-grade algebra classes. By controlling 

for unobservable characteristics that influ-

ence math learning, studies with random 

assignment can offer a reasonable estimate 

of the true effects of a particular class on 

student outcomes. Summer boot camps that 

attempt different strategies for remediation 

could be started and carefully evaluated, 

again with randomized studies, and the  

effective programs then should be funded  

for dissemination.

Conclusion 
One hundred twenty thousand students are 

misplaced in their eighth-grade math classes. 

They have not been prepared to learn the 

mathematics that they are expected to learn. 

This unfortunate situation arose from good 

intentions and the worthy objective of rais-

ing expectations for all American students. 

Two groups of students pay a price. The mis-

placed eighth graders waste a year of math-

ematics, lost in a curriculum of advanced 

math when they have not yet learned ele-

mentary arithmetic. They should be taught 

whole number and fraction arithmetic so that 

they can then move on to successfully learn 

advanced mathematics.

Their classmates also lose—students 

who are good at math and ready for algebra. 

These well-prepared but ill-served students 

also tend to be black and Hispanic and to 

come from low socioeconomic backgrounds. 

Teachers report that classes of students with 

widely diverse mathematics preparation 

impede effective teaching, that too many stu-

dents arrive in algebra classes unmotivated 

to learn, and that they wish that elementary 

schools gave greater emphasis to basic skills 

and concepts in math. When algebra teach-

ers have to depart from the curriculum to 

teach arithmetic, the students who already 

know arithmetic and are ready for algebra are 

the losers. 

This study is not a call to lower expec-

tations. Nor is it a call for cynicism. But we 

must establish the right goals and pursue 

sound strategies for achieving them. The 

goal must not be for students to take an 

algebra course by eighth grade; it must be 

for more students to learn algebra. The strat-

egy must not be to designate an arbitrary 

grade—unsupported by research or policy 

experience—in which all students are swept 

into an algebra course. Universal eighth-

grade algebra is creating more problems than 

it solves, with 120,000 students not learning 

the mathematics that they need to know and 

hundreds of thousands of their classmates 

paying an educational price along with them. 

We must establish the  

right goals and pursue 

sound strategies  

for achieving them.
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