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Math! Encounters
with High School
Students
Dialogue and Mathematics—Serge Lang Style!

T

he notion of dialogue and mathematics may at first seem
a strange combination, but if one thinks about it, often
in a lively interactive classroom this is exactly what is
transpiring. According to the late physicist David Bohm, the root
of the word dialogue comes from the Greek dialogus. The word
logos in turn can be interpreted as ‘meaning of the word’ and dia
means ‘through’. So dialogue can then be seen as a process where
there is a flow of meaning. All teachers would agree that this is
what they would like in their classrooms.

Shashidhar Jagadeeshan

The book under review, Math! Encounters with High School
Students by Serge Lang, is an old one, published in 1985, but
well worth bringing to the notice of students and teachers of
mathematics. It is a series of seven dialogues on mathematics
with school students and a postscript discussing mathematics
teaching.

Apart from the content, which I will discuss later, the book
is unique in its style of delivery. Even though we are not in
the audience, we can sense the energy and excitement of the
exchange. One wonders (without being completely reductionist),
what are the ingredients needed for such a flow of energy and
meaning to take place between teacher and taught? The obvious
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ones are a mastery of the subject on the part
of the teacher, an ability to gauge the level of
the students and begin from where they are, a
sense of humour, encouraging students to think
on their feet, generating a creative tension and
finally pulling it all off.
The excerpts below illustrate these points well.

Excerpts from page 20

Serge Lang: . . . 2πr = C. There is your formula.
Do you agree that’s a proof? [Serge Lang points to
Rachel.]
Rachel: Yes. [Her tone is uncertain.]
Serge Lang: You do?

Rachel: Yes. [Laughing a little.]

Serge Lang: What do you mean ‘yes’? Is it yes by
intimidation or a yes by conviction? Or a little bit
of both?
Rachel: A little bit of both. [Laughter.]

Serge Lang: Well, where is the intimidation?
Rachel: I don’t know.

Serge Lang: You don’t know? [Laughter.] All right,
let’s make it all conviction. Look, where do I start
from? . . .

Excerpts from pages 34 and 35

Serge Lang: . . .Do you accept all that? [Students
approve . . . ] So we can make a general result:

Under dilation by a factor of r, s, t in the three
dimensions, the volume of a solid changes by
the factor of the product, rst.
Just like yesterday: area changes by a factor of r2
if we dilate by r in each direction; a factor of rs if
we dilate by a factor of r in one dimension and s
in the other dimension; and now volume changes
by a factor of rst if you dilate by a factor of r in one
dimension, s in the another and t in the third.
And the three dimensions are in perpendicular
directions. Now I will deal mostly in three
dimensions, but what would be a natural
generalization of this? Serge.
Serge: (a student): I don’t know.
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Serge Lang: What’s a generalization of what I
have just done there? I started in 2 dimensions,
then I went to 3 dimensions . . . .

Serge: [Interrupts.] Four dimensions. OK. It’s the
next product. I see. It’s rst whatever.

Serge Lang: Ah, rst whatever. That’s right. So
suppose I have a solid in four dimensions. You see
the four dimensions? Now I can’t draw it.
Serge: Well, you could not draw it either in three
dimensions!

Serge Lang: That’s a very good remark. You are
absolutely right. So the truth of what I am saying
does not depend on my ability to draw the picture!
...
And suppose I have a solid in n dimensions, and I
make the dilation by factor of r in all directions, in
all n dimensions. How does the volume change?

Serge: r to the power n.

Serge Lang: rn, and that’s how it is in n
dimensions. OK? Any problems? Sandra.

Sandra: No. [The other students nod, and seem
perfectly at ease.]

Serge Lang: . . .But I think it’s remarkable how you
react to the possibility in n dimensions.

[Laughter.] I am slightly taken aback at the way
you just went along with it.

Excerpts from page 120

Student: So far you used different methods; you
first used one method, then you changed the
method; probably a different method would do it
for all numbers.
Serge Lang: That is a very weak argument.
[Laughter.] Because the argument is based on
psychology, and I am asking you to deal with
mathematical problems. Not psychological
ones. [Laughter.] So if you start basing your
mathematical intuition on my psychology,
[Laughter.] you’re going to have a hard time with
it. That’s dangerous. Think again.
[Students talk among each other.]
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In short, I would highly recommend it to students and teachers of secondary and high school.
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