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A hum of activity ebbs and flows in the room.
Seated at round tables, the participants are all en-
gaged, although not all in the same fashion. Some are
noisily working in pairs, meticulously laying out rows
of neatly organized dominos, row upon row. Some
are working independently, slowly, thoughtfully, rear-
ranging the dominos in front of them. As progress is
made, the ideas flow through the room, rushing by
those who already know, and forcing others to pull
their attention from their own thoughts and attend to
the ideas in the room. This is the picture of a room
learning—as Doll (1989) writes, aroom that is doing
“more dancing and less marching” (p 67). This pro-
ductive hive of activity is the outcome of a good
mathematics problem. However the participants are
not students—they are teachers.

This is not a unique occurrence. Put any group of
mathematics teachers together with a good problem
and the hive will spontaneously erupt. The definition
of a good problem lurks just out of reach, like an idea
from a dream you cannot quite remember. Some
mathematics teachers have a good intuition when it
comes tojudging a problem as good; a select few can
even produce good problems effortlessly. All math-
ematics teachers know a problem is good by the re-
sponse of their class. It may not even be the problem
alone. Instead it may be a perfect storm coming to-
gether, out of unidentifiable elements like day of the
week, time of the day, the past of the participants, the
safety of the learmning atmosphere and more. However,
like the good problem, the perfect storm is recogniz-
able when it rains down.

As aparticipant in this particular hive, I discerned
new ideas about mathematical thinking as I worked
on the mathematics. The problem was a tiling activity
with dominos that ended up generating the Fibonacci
sequence. 1 started with the dominos but quickly
moved to paper, developing a symbolic representation
for the problem so that I could organize the arrange-
ments into types and count using combinatorics.
Others in the group were using the language of trans-
formational geometry. Thisdid not occur to me. Some
had completely abandoned the dominos and were
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working exclusively on paper. Still others were work-
ing solely with the dominos.

After the emergence of the Fibonacci sequence
was discovered and agreed upon, the group moved
on to something else, but I stayed with this problem.
I found myself listing the terms of the sequence and
the symbolic pattern until the 11th iteration, then
looking for a formula that would generate the se-
quence using sigma notation. There is something
about this experience that is deeply connected to the
kind of mathematical thinking 1 would like to support
students in developing.

Tall (2013) has two ideas related to mathematical
thinking that are connected to this experience with a
good problem. The first is the concept of the met-
before, which Tall initially describes as “a structure
we have in our brains now as a result of experiences
we have met before” (p 23). Later Tall writes that
“‘met-before’ refers not to the actual experience itself,
but to the trace that it leaves in the mind that affects
our current thinking” (p 88). Both of these descrip-
tions create a picture of something left behind in the
mind as a result of a mathematical experience that
may or may not be a complete object. The decision
to use combinatorics to approach the problem was
not a conscious one. I did not have the thought “I will
use combinatorics,” nor did I decide to stop using the
dominos and start using a symbolic representation.
These approaches seemed to evolve organically, just
as equally valid approaches evolved organically in
other members of the group (this may point to one of
the qualities of a good problem). This could be similar
to theexperience of a met-before, a residual experience
with a mathematical idea that unconsciously appeared
in my work and influenced my thinking. A met-be-
fore, like rake it to the other side and change the sign,
is supportive for a student in solving 2x — 6 = 10.
When the same student is faced with 2x + 5=6x- 10,
then the met-before can become problematic. Whar
should I move and which side should I take it to ? This
residual left behind in the mind can lead students to
productive approaches or stop them in their tracks,
depending on the situation.
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