Amsterdam University of Applied Sciences

Practitioner's Corner: Episode 2
van den Bogaart, Desiree
Published in:
HPM Newsletter

Link to publication

Citation for published version (APA):
van den Bogaart, D. (2019). Practitioner's Corner: Episode 2: History of Geometry. HPM Newsletter, (102), 4-6.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s) and/or copyright holder(s),
other than for strictly personal, individual use, unless the work is under an open content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please let the Library know, stating
your reasons. In case of a legitimate complaint, the Library will make the material inaccessible and/or remove it from the website. Please
contact the library: http://www.hva.nl/bibliotheek/contact/contactformulier/contact.html, or send a letter to: University Library (Library of the
University of Amsterdam and Amsterdam University of Applied Sciences), Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands.
You will be contacted as soon as possible.

Download date: 15 04 2021

PRACTITIONER’S CORNER
Episode 2
History of Geometry
This is the second posting in a series in
which mathematics teacher educators share
experiences with teaching history of
mathematics, within the context of teacher
education for both lower (aged 12–15) and
upper secondary levels (aged 16–18). Let
me start by briefly introducing myself and
the context I work in. I am a mathematics
teacher educator at the Amsterdam
University of Applied Sciences. I’ve been
working at this university for the past eight
years, after working as a mathematics
teacher in secondary school for ten years. I
teach a variety of classes on mathematics,
but also on teaching methodology and
professional development as a teacher.
At my university, the amount of time I have
with my students is limited to seven 90minute sessions in a single semester. In my
pre-service lower secondary level teacher
group we rapidly go through the history of
mathematics up until Descartes’ analytical
geometry and in my in-service upper
secondary level teacher group I address the
history of mathematics roughly from the
emergence of calculus in the seventeenth
century to the Millennium Problems in the
year 2000. In this post, I describe some
activities on the history of geometry. They
use primary sources, GeoGebra, and end up
with cat litter.
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In the first session of history of
mathematics to my in-service upper
secondary group, I try to bridge the gap
between early history and modern history.
We focus on the seventeenth century and
about half of the session is spent on
Descartes. My students read some of his
Discours de la Méthode (in the original
language) and try to make sense of his
geometric form of multiplication, division
and taking the square root.

To test if my students really understand the
constructions that Descartes is proposing, I
ask them to hand in a GeoGebra file in
which they show how Descartes constructs
√𝑎2 + 𝑏 , with 𝑎 and 𝑏 of variable lengths
(parameters). It is relatively easy to
understand the proof of the different parts
of this construction, using similarity as a
main geometric argument, but to program
GeoGebra performing this procedure in full
requires that little bit extra. As a teacher, I
can check fairly quickly if they did it
correctly.
After discussing the principles of Descartes
shifting between geometry and algebra, we
turn to the conchoid of Nicomedes. The
intensive study of curves is also a typical
feature
of
seventeenth
century
mathematics. And although Descartes was
clearly not the first to study the conchoid, it
fits rather naturally in this session. Most of
the students haven’t heard of this curve
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before and when they have, it can be
captured by “some curve that has
something to do with trisecting an angle.”
If you need more information on the
conchoid,
see
for
instance
https://en.wikipedia.org/wiki/Conchoid_(
mathematics)
I have taught this class a couple of times
and I’ve noticed my students find it
difficult to grasp the construction of the
conchoid. One thing that helps them to
understand the conchoid is the proof of the
trisection of the angle. Once my students
have seen through different similar
triangles that the angle you end up with at
the intersection with the curve is actually
one third of the angle you start constructing
the conchoid with, they can understand the
meaning of several parts of the construction
better.

But, to understand the proof, one does need
to understand the construction. I use (again)
GeoGebra to visualize it, but I have noticed
with my students that other tools for
demonstrating how the construction works
have way more impact in this case. I use
two alternatives for GeoGebra.
First I use a wood and iron construction
made by a colleague from another
university (Figure 1). With a large piece of
cardboard and some markers, the curve is
partially drawn in front of the class. I
usually let some students assist me while

I’m doing this. I show the wooden plate
with trench and metal attachments and
build the construction piece by piece, until
finally a student draws one part of the
conchoid on the piece of cardboard.

Figure 1. Wood and iron construction to
draw the conchoid.
But the second visualization is much more
spectacular, and much more fun. I have the
students form a human conchoid. When we
(part of the credit for the human conchoid
goes to my husband Theo, who also
happens to be a mathematics teacher
educator with an interest in history) came
up with this idea, it was late in the evening.
All the materials I needed for the actual
construction, such as a large piece of
electricity pipe and a connection piece,
could easily be attained at our local home
improvement store. But how was I going to
leave a visual trace on the floor, that could
also be easily cleaned up afterwards?
Colleagues who have subsequently done
the human conchoid themselves in their
classes have informed me they did it
outside, on sandy ground, so they could use
water to leave the trace. But I was supposed
to do this mid-winter inside a school
building, so water was not an option. After
experimenting with both sugar and rice
(both too small to leave a good trace; it
spread all over the place) I desperately
searched my house for alternatives and
ended up in the basement were we keep the
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(clean) cat litter. The grains were the
perfect size. An empty soda bottle filled
with these grains was the final part of the
construction.
When I present the human conchoid to my
students, I ask for volunteers, based on
human characteristics. Line 𝒍 (see Figure 2)
is drawn on the floor with tape. The first
volunteer needs to be a very stubborn
person, one who will not move an inch once
they have chosen their position. This
person has to stand still the whole time, at
a small distance from the tape, and serves
as the origin O of the conchoid. They will
have to guide a piece of electric pipe (line
m), conducted by volunteer P. In the search
for person P, I ask for someone who has
“walked the line” successfully. P has to
walk carefully down the taped line 𝒍, while
holding line m (piece of pipe) on a fixed
position in the middle. To be precise: O
doesn’t hold m at a fixed spot, but lets it
slide down his/her hands (using a piece of
pipe with a slightly larger diameter).

by P. So Q keeps the line at a fixed position,
but has to correct their own position while
P walks along line 𝒍. And then the upper
curve of the conchoid takes shape, in cat
litter, on the floor.
According to the famous anecdote,
Descartes was lying in his bed and saw a fly
on the ceiling, which led him to develop his
coordinate system. With this contemporary
teaching discovery, it was actually a cat that
led to the development of the human
conchoid.
Desiree van den Bogaart
Amsterdam University of Applied
Sciences (The Netherlands)
d.a.van.den.bogaart@hva.nl

Figure 2. Image to accompany the
construction for the human conchoid.
Thirdly, Q has to be a very flexible person.
He/she holds the soda bottle with grains in
one hand, and therefore makes the trace.
But Q can’t move independently. Q has to
hold in the other hand the physical line m at
a fixed point, while the line is being moved
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