Interview with Gail Burrill

Gail Burrill became president of the National Coun-
cil of Teachers of Mathematics (NCTM) in 1996.
She earned her bachelor’s degree from Marquette
University and her master’s degree from Loyola
University in Chicago, both in mathematics. She has
been a high school mathematics teacher in subur-
ban Milwaukee for over twenty-five years, teaching
everything from prealgebra through calculus. She
has a special interest in statistics and worked on sev-
eral quantitative literacy programs through the
American Statistical Association, the most recent a
curriculum project called “Data Driven Math-
ematics”. At present she is a researcher at the Uni-
versity of Wisconsin Center for Education Research,
where she has been working on a middle school
mathematics curriculum, “Math in Context”. She
was named a Presidential Awardee for Teaching
Mathematics and Science in 1985 and a Wisconsin
Distinguished Mathematics Educator in 1986. In
1994 she was elected a Fellow of the American Sta-
tistical Association. She has written numerous ar-
ticles on statistics and mathematics education, as
well as textbooks and curriculum materials.

At the Joint Mathematics Meetings in Baltimore
Burrill will deliver an AMS-MAA-NCTM Joint In-
vited Address entitled “K-12 Mathematics Education
in the Twenty-first Century”. Her lecture will be at
11:10 a.m. on Thursday, January 8, 1998.

The following interview was conducted by Notices
senior writer Allyn Jackson.

Notices: In 1989 the NCTM issued its first set of
Standards, which have received wide attention and
have spurred other disciplinary areas to issue stan-
dards. One of the major projects of the NCTM right
now is the updating of its Standards. Can you de-
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scribe the motivation behind
this project?

Burrill: The first NCTM
Standards weren’t intended
to be the final product. Ed-
ucation should evolve as we
continue to learn about how
kids learn and understand
and as the face of math con-
tinues to shift. By the time
the revised Standards come
out, it will have been eleven
years since the first Stan-
dards appeared. And in that
span of eleven years, we've
learned a lot. We know more
now than we did before
about ways to put curricula
together that will help kids learn. Technology has
changed dramatically over the past ten years, and
that’s had an impact on the important mathemat-
ics kids need to know. There is a need to build
stronger articulation between the grade-level bands.
We also recognize that anytime you do a first draft
of something, you may need to strengthen it. And
that’s certainly the case with the NCTM Standards.

Notices: There is a network of groups working
on different aspects of the updating of the Stan-
dards. Can you briefly describe this network?

Burrill: It’s a multilayered effort. First, we have
teams of five writers for each grade-level band: pre-
kindergarten to second grade, third to fifth grade,
sixth to eighth grade, and ninth to twelfth grade.
Joan Ferrini-Mundy is the overall chair for the writ-
ing teams. Second, we have a commission, chaired
by Mary Lindquist, that oversees the interaction be-
tween the writers and the rest of the community.
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We wanted to include the perspectives of other
math-related groups, so the commission started
what we call Association Review Groups (ARGS).
Through the Conference Board of Mathematical Sci-
ences we asked organizations if they would like to
form an ARG, whose task would be to respond to
questions on which the Standards writers would
like input. At last
count we had
twelve of these

“We disenfranchised
three-fourths of the
student population
and raised a nation
of people who are
literally afraid of
mathematics.”

ARGSs. The chair of
the ARG for the
AMS is Roger
Howe.

Most of the cur-
rent ARGs are re-
lated in some way
to mathematics
education. We in-
tend to expand
this network to in-
clude organiza-
tions like the PTA
so that we hear the

voice of the par-
ents, the commu-
nity, and others
with a vested interest in mathematics education.
We have also enlisted support from people who
have strong knowledge in particular areas such as
technology or equity issues.

Notices: I'd like to ask you about the notion of
mathematical proof, which most mathematicians
think is extremely important to get across in math-
ematics education. Is this going to be an important
aspect of the updated Standards?

Burrill: 1 can’t articulate what the Standards
writers have yet to write, but I can say that I think
most of us agree that proof is a very important part
of mathematics. So it would seem to me that this
belief is going to be reflected in their work, par-
ticularly if the concern of the AMS is reinforced,
as I think it will be, by other groups.

Notices: Some people felt that emphasis on proof
was lacking in the original Standards.

Burrill: In the original Standards we had tables
which listed on one side topics that should re-
ceive increased emphasis and on the other side top-
ics that should receive decreased emphasis. And
some people took the word “decrease” to mean
“none”. For example, in the Standards one of the
topics we suggested should receive decreased at-
tention was the two-column proof. That does not
mean “throw it out altogether”! In traditional high
school geometry students were spending most of
the year proving, in many cases, trivial statements
and putting them into this two-column proof for-
mat with little understanding of what they were
proving. The notion in the Standards was not to
abandon proof but to switch some of the empha-
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sis from always having proofs in the two-column
format to helping kids understand what proof is
really about.

One of the things I hope to see is an effort,
starting in elementary school, to lay the founda-
tions for sound reasoning so students begin to
learn to make mathematical judgments based on
evidence and begin to have an understanding of
what proof really is. We didn’t lay these founda-
tions very well before. We need a stronger em-
phasis on reasoning and thinking as a background
before kids begin to formalize their reasoning
processes.

Notices: In the 1980s mathematics education
reform was introduced in England. In 1995 the
London Mathematical Society, together with two
other organizations, produced a report about the
reform called “Tackling the Mathematics Problem”.
The report was critical of students’ declining tech-
nical facility and lack of understanding of proof. This
seems similar to some of the criticisms in the U.S.
about mathematics education reform. Do you see
parallels between the two? Will what happened in
England help the updating of the NCTM Standards?

Burrill: I don’t have in-depth knowledge about
either the reform or the report, but I worry about
this kind of thing. For instance, in California peo-
ple have been saying the students’ performance had
been terrible because the state has adopted new
standards. Someone asked how they knew that
the new standards were actually being imple-
mented and had contributed to the decline of the
student performance, and it turns out that no-
body knew whether or not the reforms were actu-
ally being used in classrooms. They didn’t seem to
have any real evidence. In many cases, it was just
one person who heard something, or somebody had
read a statement and misinterpreted it in one way
or another. It’s very hard to gather this kind of ev-
idence. The closest evidence we have in the U.S. is
TIMSS [Third International Mathematics and Science
Study], and it says that many of our teachers know
about mathematics education reform, but when it
comes to implementing it, they haven’t moved be-
yond the isolated techniques to focusing on higher-
level thinking and reasoning, which is the real
message in the Standards. We need to get better
evidence before we can actually make statements
about the influence of the reform.

There never was a golden era of mathematics
education. We did produce—and I was part of it
actually—some wonderful students right after
Sputnik. But we concentrated all of our energies
on a very, very few students. We disenfranchised
three-fourths of the student population and raised
anation of people who are literally afraid of math-
ematics. They don’'t want to help their children with
mathematics because it’s too hard; they never “got
it”. We can’t afford to do things that way anymore.
Everybody needs to be mathematically literate in
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order to function in the kind of world in which
they’re going to be living.

Notices: The idea of “mathematics for all” is a
major theme of the Standards. Within that frame-
work, can you insure that the mathematically tal-
ented also get what they need?

Burrill: Mathematically gifted children are part
of the “all”. I think it's important that we continue
to find ways to nurture and to challenge those
kids. It’s not enough to just let them sprout by
themselves. They need guidance and help and op-
portunities. It certainly needs to be a priority.

Notices: Is that going to be part of the updated
Standards?

Burrill: Of course. I can’t tell you how it will hap-
pen for sure, because the way the NCTM set up the
Standards revision was to pick very good people
and put them in charge.

Notices: Do you think kids’ mathematical abili-
ties have declined in the time you’ve been teaching?

Burrill: No, I do not. When I started teaching, in
my school there were two precalculus classes and
two second-year algebra classes. The school en-
rollment is about the same now as when I started
there. When I left, there were two calculus classes,
four precalculus classes, and six second-year al-
gebra classes. Over that time we at least doubled
the enrollment in our upper-level math classes. And
the kids that I had were doing more high-powered
thinking and reasoning about mathematics. They
were asking me questions that I had to go home
and look up or discuss with my colleagues to a
much greater degree than they were when I first
started teaching.

Notices: I'd like to ask you about teacher back-
ground and qualifications. Many people worry that
teachers don’t have enough background to teach
in the traditional way or in the reform way. Do you
think that these worries are justified?

Burrill: T think these worries are very much jus-
tified. It’s a matter of very much concern to me that
we’re placing demands on teachers for which we
have not prepared them. We have many teachers
who are not certified in mathematics. About 37 per-
cent of mathematics teachers in our high schools
do not have minors in mathematics or mathematics
education, and about 89 percent of teachers in
grades 5-8 do not. And that means that these
teachers have a minimal background in math-
ematics. In many schools in many states, to teach
K-8 mathematics all you need to have is one or two
survey mathematics courses. We're asking these
teachers to teach things like discrete math and sta-
tistics and algebra and geometry, to go beyond the
arithmetic level, but we haven’t given them the
background and content knowledge that they need
in order to make sense of what they're supposed
to teach. And that’s real scary.

Right now, many places are experiencing teacher
shortages. For example, Milwaukee is desperately
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in need of teachers. I know of at least two subur-
ban areas where they called all over looking for peo-
ple to take very good teaching jobs and found no
one. So they have retired community people who
are holding down the fort. The need for teach-
ers—especially highly qualified teachers who know
their mathematics and how to teach it—is critical.

Taken together, this means that we need to
have a real emphasis on long-term, coordinated
professional development as well as strong pre-
service programs that will prepare teachers to
teach the math kids need to know.

Notices: This year President Clinton proposed the
development of a national 8th-grade mathematics
test. Congress didn’t fund it, so the idea may be dead.
Do you think it would be a good idea?

Burrill: I think it presents a really wonderful op-
portunity, but it also has potentially some serious
disadvantages. It could establish a common plat-
form for important mathematics students should
know by grade 8, set high expectations for kids
throughout the United States, and provide feedback
that parents and teachers could find useful. We
need, however, to put in place the support mech-
anisms and re-
sources that teach-

ers and schools
would need in
order to actually
change what
they’re doing and
help bring their
students to the
level where they
have the back-
ground to do well
on the test. If we
could get the at-
tention and energy
of the United
States focused on
high standards
and good perfor-
mance in math-
ematics, think how
wonderful it would

think how

be ”

“If we could get the
attention and
energy of the United
States focused on
high standards and
good performance
in mathematics,

wonderful it would

be.

There’s the po-
tential danger, however, that if kids don’t do well
and we don’t have interventions in place to help
them and their teachers, it could turn into another
round of bashing teachers and bashing schools
where students have low performance. We already
know some districts do poorly. We don’t need an-
other test to give us the same information. So
there could be a lot of blaming, or we could begin
to rank districts and schools in ways that I don’t
think this test was ever intended to set the stage
for. So, while on one hand there are lots of really
good and exciting things that can happen from it,
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on the other hand there’s the potential for much
misuse.

Notices: Starting in 1968, the government
funded a huge study called Project Follow-Through.
It cost a billion dollars and ran almost thirty years.
The purpose was to examine how different teach-
ing methods or philosophies affected student per-
formance. What they found was that the tradi-
tional, “direct instruction” method was the most
effective. Are you familiar with this study?

Burrill: T have never heard of it. I believe in de-
signing lessons using appropriate strategies to en-
able kids to learn. And that means sometimes I
need to stand up and lecture, sometimes my kids
need to explore and investigate, sometimes they
need to work by themselves. Some problems are
good for teamwork where each person does a dif-
ferent part, some problems are good for team-
work where students brainstorm about best ways
to solve the problem, and some problems you just
need to do by yourself. So to say that any one
method is the right method I think is not correct.
One thing that research has found and reform has
emphasized is that everybody comes to under-
stand and know in different ways. If a student has
a misconception about, say, something in proba-
bility and they come to my class and I teach them
all the right things but I never confront their mis-
conceptions, the thing that they don’t get about
probability, then a year later—and, again, research
backs this up—they will abandon all the right ways
that I taught them, go back to their misconceptions,
and make decisions based on those misconcep-
tions. If we don’t build on the thinking and the rea-
soning that kids bring to mathematical situations,
we’re never going to be able to move them beyond
their own misunderstandings.

Notices: What you are describing requires a lot
of discernment and perception on the part of the
teacher not only to understand the kids but also to
understand the mathematics enough to see what the
misconception is and figure out a way to move the
kids to the right idea.

Burrill: Right. And it’s much easier for me as a
teacher to have one way to do it—the way I learned
or the way the book showed me. But if that’s not
the way that the kid understands it, or if the kid
brings a different understanding to what they
think I'm saying, I have to be ready to shift. I have
to know enough mathematics in order to give me
the freedom to make that shift. And one of the
scary things is that when you listen to kids, they
ask you questions that take you down different
paths, and you as the teacher need to know if
those paths lead to the same end in mathematics,
and you have to decide whether they are math-
ematically beneficial. You need to know a lot of
mathematics to make those choices to help kids
learn what they are supposed to learn.
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