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T
HIS IS A STORY about a remarkable school, a school that has
been labeled “underperforming” by the state of California. It
is a true story, and it draws on a combination of research da-
ta, collected as part of a Stanford University research project
on mathematics learning, and the lived realities of teachers and
students working hard to achieve success in a low-income, ur-
ban school. At the heart of this story lies the conflict between
learning and SAT-9 success, a conflict that has affected the lives

of students and teachers in this school in profound ways.

As a new professor at Stanford University, recently arrived from England, I was
considering schools to include in a study of mathematics teaching and learning. I
soon learned that a school that I’ll refer to here as Railside High had a mathematics
department that worked in very unusual ways. Some years ago the teachers “de-
tracked” their classes in response to the low performance of some students. The math-
ematics department plans lessons collaboratively, and the teachers meet every week
to discuss and improve their lessons. They visit one another’s classes frequently, and
every new teacher is given the opportunity to watch every lesson that he or she will
teach being taught by an experienced colleague first. The algebra curriculum that all
students take on entry to the school was designed by the department, and it draws
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from a variety of different curriculum materials. Stu-
dents from a range of ethnicities — Latino, African
American, white, Filipino, and other Asian groups —
work together in groups to solve complex mathemat-
ics problems. All the teachers in the department are
mathematics specialists, and they all regularly attend
professional conferences as a department.

These practices would be unusual for any school,
but this is a school in a low-income area with few re-
sources. Lessons are accompanied by the steady hum
of cars zipping past on the two freeways that surround
the school and are interrupted at frequent intervals by
the sound of trains that pass just feet away from the
school yard (thus our chosen pseudonym for the school).
Financial resources are low — in the school and in the
s t u d e n t s’ homes. Yet qualified mathematics teachers are
queuing up to join this department, and, after a year
of studying and monitoring the mathematics teaching
and learning in this school, we have discovered some
unequivocally positive facts.

As part of a research project funded by the National
Science Foundation, my research team and I gave in-
coming students at three high schools a mathematics
examination. The students starting Railside High score d
at a significantly lower level than the students starting
the other — wealthier — schools in our study. How-

ever, after one year at Railside High, the students at-
tained a higher average score on the end-of-year alge-
bra examination than the students at the other schools
in the study. By the end of the second year at the school,
Railside students we re significantly outperforming stu-
dents at the other schools.

There is one other high school in Railside’s district
— in a wealthier area. At the end of each course (al-
gebra, geometry, trigonometry, etc.) both high schools
g i ve students the same final examinations, designed to
carefully assess the competencies specified in the Cali-
fornia mathematics standards. These exams are constru c t-
ed and graded by the two departments and overseen by
the district. In all three years that the exams have been
given, the Railside students have significantly outper-
formed their wealthier counterparts at every level of
mathematics.

In questionnaires, the Railside students are signif-
icantly more positive about mathematics than other
students in our study. Indeed, there are many indica-
tors that the mathematics teaching at Railside High is
unusually effective. Mo re ove r, the vast amounts of time
teachers spend working together and preparing lessons
to challenge and motivate students pay significant bene-
fits in terms of student engagement and learning. The
students at Railside appear to learn more mathematics
than most, to develop more positive attitudes toward
mathematics, and to take more mathematics courses.

B
UT ALL is not well at Railside High. The hard -
w o rking teachers and students have been dealt
a devastating blow, as the state has decided
that they are “u n d e r p e rforming.” Despite out-
p e rforming the other district high school and

the other schools in our study on varied mathematics
assessments, the Railside students scored significant-
ly lower on the SAT-9 than students at the other high
schools. In addition, SAT-9 scores at Railside did not
“improve” sufficiently over the one-year time period
set by the state.

The “underperforming” label conferred upon this
school bears no relation to the learning we see in its
c l a s s rooms. This mismatch between the students’ achieve-
ments and the state’s label is unfortunate for many rea-
sons, but it also provides us with an important oppor-
tunity to consider what is being assessed in the SAT-
9 and what is not. Consider, for example, two of the
questions from our assessment that directly assess the
competencies in the California standards. On these ques-
tions, the Railside students performed at a significantly
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higher level than students from other schools.

1. Here is a rectangle. The sides are 2x + 4 and 6
units.

a. Find the perimeter of the rectangle. Simplify your
answer if possible.

b. Find the area of the rectangle. Simplify your an-
swer if possible.

c. Draw and label a rectangle with the same area that
you found in part b, but with a different length
and width.

2. Solve the following equations:

a) 5x – 3 = 101
b) 3x – 1 = 2x + 5

These questions differ from those in the SAT-9 in
a number of ways. First, they are not set in contexts that
are confusing to linguistic-minority and low-income
students. Second, they reward all students who attain
the correct answers, rather than only those who have
a n s we red the questions in the same form as the accept-
able multiple-choice answe r. T h i rd, they do not use long
and confusing sentences. By contrast, consider this ques-
tion f rom the SAT-9 test for students of the same grade:

A cable crew had 120 feet of cable left on a 1,000-
foot spool after wiring 4 identical new homes. If the
spool was full before the homes were wired, which
equation could be used to find the length of cable
(x) used in each home?

F.  4x + 120 = 1000
G.  4x – 120 = 1000
H.  4x = 1000
J.  4x – 1000 = 120

The most obvious difference between our questions
and this one is that the SAT-9 question is set in a con-
text with which only some students will be familiar.
In addition, it uses long sentences and words unknown
to many students new to the country (e.g., spool, cable
c rew, wired). Note, too, that the expression that would
sensibly be used to represent the length of cable used
— x = (1000 – 120) ÷ 4 — does not appear as an ac-
ceptable answe r. This question, as with many others in

the SAT-9, assesses many things — confidence in the
face of unfamiliar answers, knowledge of context, and
language. Howe ve r, none of these are indicators of math-
ematics knowledge, and they are all likely to stack the
deck against language learners, students from low-in-
come homes, students who are from minority ethnic
and cultural groups, and girls.1

In other SAT-9 questions, students are asked to con-
sider a student’s bank balance and to calculate the pos-
sible values of combinations of nickels and dimes. Stu-
dents who have a bank account will undoubtedly be
advantaged by questions that refer to them. I arrived
in the U.S. from England four years ago, and I am still
thrown on the rare occasions when I come across the
terms “nickel” and “dime,” because they are rarely used
in modern-day American society, and I had no cause
to learn them before I came to this country.

The publishers of the SAT-9 questions have used
these contexts in response to recommendations from
the National Council of Teachers of Mathematics and
other groups that mathematics be taught through re-
alistic problems and situations. But teaching situations,
in which students are learning, are ve ry different fro m
s t a n d a rd i zed assessments, in which they are being test-
ed. Contexts may be useful and motivating in class-
room activities and questions, but their use is minimize d
in the standard i zed assessments used in most other coun-
tries because it is known that they present barriers to
some groups of students and not to others and so they
contribute to inequalities.

In interviews, the students at Railside reported that
they found the SAT-9 totally confusing, mainly be-
cause of the language and contexts used in the mathe-
matics questions. But our re s e a rch has found that there
was still another, more insidious, factor affecting the
Railside students’ performance on the SAT-9. The stu-
dents had been told by the state that their school was
“underp e rforming,” so they did not expect to do ve ry
well on the tests.

Was this important? Claude Steele has shown the
i m p o rtance of “s t e reotype threat.” He found that, when
students we re told that the test they we re about to take
tended to produce achievement differences, with women
and minority students scoring at a lower level, this is
exactly what happened. In the control groups, where
students took the same test but we re not told about any
expected performance differences, there were no per-
formance differences among different groups of stu-
dents.2 Educational research — a field that often pro-
duces contradictory results — shows remarkable con-
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sistency on this issue. If you tell students they are low
achievers, they achieve at a lower level than if you do
not.

In one of our first visits to Railside, a young boy
asked us why we were looking at the mathematics de-
partment. When we replied that it was interesting, he
frowned quizzically and said, “But we are a 3.” He was
referring to Railside’s score of 3 out of 10 on the Aca-
demic Performance Index (API), which is used to rank
the state’s public schools based on student perform-
ance on the SAT-9. In recent interviews, the students
told us that they go to a “ghetto” school. Students from
other schools had told them so. The Railside students
struggle to make sense of the label, as they believe that
the teaching at Railside is good and that the teachers
really care about them. But they have been seriously
affected by these labels that have emanated from the
state’s use of SAT-9 scores.

In addition to the labeling of the school overall, stu-
dents received their own, individual labels when they
took the SAT-9. Parents and students at Railside, as
in all other schools in California, were sent the results
of the students’ SAT-9 tests, displayed on a graph di-
vided into three sections that are marked “above aver-
age,” “average,” and “below average.” Of course, such
a label tells nothing of what students have learned ove r
any period of time.

One of the students we interviewed, Simon, had
arrived in the U.S. from Nicaragua as a young boy. He
told us that elementary school was a time of constant
failure for him, as he couldn’t understand what the
teachers were saying. But he has since caught up and
is now excelling in school. He told us that the teach-
ers at Railside told him that he was smart and that he
started to believe in himself and achieve. He now loves
mathematics and is very appreciative of the teaching
at the school. He performed extremely well on our as-
sessments. Despite all of this, when the SAT-9 results

arrived at his door, he started to question his ability:
“My parents, they saw in the SAT-9 graph thing I was
below average in the majority of the things and espe-
cially math. I was like — below average. Right there.
The thing is like — below average — you want it to
be a little bit above average.”

I asked Simon whether that SAT-9 report affected
how he thought of his abilities as a mathematics learn-
e r. He said that it did. “You say — you tried so hard and
then suddenly they give you a paper where it says yo u’re
b e l ow ave ra g e and yo u’re like, What? I did so much work . ”

Simon had reasonably assumed that the result he
was given should tell him something about how hard
he had worked or about what he had learned in math-
ematics. But plainly it did not.

The teachers at Railside are concerned that the SAT-
9 results that are sent home to parents will convey neg-
ative messages about the students’ mathematics learn-
ing. In response, they have started to organize port f o l i o
days, when students show their parents their mathe-
matics work and all that they have achieved. These are
very positive, well-attended events, but Simon’s repe-
tition of the term “below average” reminds us of the
extent to which such labels are internalized and re m e m-
b e re d .

Almost half of all students in California are told
that they are “below average.” In the new system that
will be used in California, students will not take the
SAT-9. Instead, they will take a different test that al-
so includes only multiple-choice questions and that
will confer labels that seem even more damaging. In
the new system, approximately half of all students will
be told that their attainment is “basic,” “below basic,”
or even “far below basic.” What impact, I wonder, do
those who designed this system think that these labels
will have on students’ confidence? On their future math-
ematics achievement? Research tells us that confidence
in one’s ability to succeed in mathematics is an intrin-
sic part of success and motivation. The labels that the
students at Railside received are working against the
p o s i t i ve achievements that their teachers had bro u g h t
about.

Now Railside students are being told by students
in the other district school that they attend a “ghetto
school” because their test scores are low. Of course,
Railside students outscored the other school on our
test, and the researchers I know who have spent time
in the school agree that it has one of the most pro f e s s i o n-
al and dedicated mathematics departments they have
e ver seen. The hard - w o rking mathematics teachers have ,
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u n d e r s t a n d a b l y, been demoralized by the school’s label,
as one of them reported to us in an interview:

They told us we had been considered an “underper-
forming” school because of our API scores, and if
we wanted to, we would be able to choose this out-
side consultant to come in and help us raise our test
s c o res. And I left that meeting in tears because I have
never in my lifetime worked as hard as I work here
to help students learn math and show off what they
know about math in a way that is meaningful and
makes sense to them. So being told that we were un-
derperforming meant to me that I hadn’t been do-
ing my job. And that was at the heart level.

The teachers are now thinking that they need to
spend more time on test-taking skills, even though
they do not believe that this will improve the students’
understanding of mathematics.

President Bush’s No Child Left Behind Act man-
dates the kinds of testing programs I have described
in this article. Yet it is clear that some children are left
behind precisely because of such testing programs, which
do not measure learning. It is imperative that policy
makers consider very carefully both what is being as-
sessed in the tests they mandate and the impact the
associated labels may have. Such reflection must in-
clude careful examination of the reasons that schools
with high proportions of low-income and language-
minority students achieve at the lowest levels. The cor-
relations between socioeconomic status and SAT-9 suc-
cess have been re p o rted to be as high as 0.9 in some dis-
tricts. The simple fact that the vast majority of “u n d e r-
p e rf o r m i n g” schools in California are in areas of high
poverty should cause us to look very carefully at the
nature of the test that produces this label.

The students at Railside tell us that language and
contexts — as well as the unfamiliarity of the test —
are huge barriers. For example, the students don’t nor-
mally face a barrage of short questions with “fill in the
bubble” answers, and they are not normally required
to work without calculators. Railside is not the only
California high school that has created positive learn-
ing environments and is being told that it is under-
performing. We have collected a range of evidence that
suggests that the low performance of students in the
SAT-9 at Railside is related less to mathematical un-
derstanding than to language, context interpretation
(which relies heavily on language), and test-taking skills.
Using such tests — and their associated labeling — a s
a tool to increase the performance of underachieving
students, particularly those from low-income and eth-

nic minority homes, does not seem to be a wise deci-
sion on the part of policy makers.

What’s more, even if the SAT-9 were a good test of
s t u d e n t s’ mathematics achieve m e n t — and I stro n g l y
b e l i e ve it is not — a single test can measure the students’
attainment only at a certain point in time. It does not
track any increases in learning. When the British gov-
ernment moved from reporting test scores to report-
ing students’ improvement over their years in school,
the list of schools — ranked by “success” — was com-
pletely rearranged. When “improvement” (i.e., learn-
ing) became the criterion, many of the excellent schools
in low-income areas moved to the top of the lists.

The designers of the API system in California have
tried to assess learning by focusing on the improve-
ment of schools, but this is measured by comparing
the scores of one cohort of students with the scores of
a later cohort. Such a system not only compares dif-
ferent students, without capturing the learning of any
particular students, but it is also open to considerable
abuse. Schools that push needy students away and in-
to other schools will re p o rt greater “improve m e n t s” than
schools that keep their students with special needs and
work to help them. And such exclusionary practices,
aimed at higher improvement ratings, are already be-
ing reported.

Simon, the student from Nicaragua, may have work e d
h a rd e r, learned more, and improved more than anyo n e
else in the country over the previous ye a r, but a SAT- 9
test score could never give any indication of that. The
SAT-9 does not measure learning, and events in this
school suggest that its main effects can be to lower stu-
d e n t s’ perceptions of what they can do and to demor-
a l i ze teachers. The place of this and similar regimes of
testing and labeling in an education system that pur-
p o rts to hold higher — and more equitable — a c h i e ve-
ment as its goal seems questionable at best. The stu-
dents and teachers at Railside High have discove red this
fact, at considerable personal cost.
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