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If you are like me, you have recently
gotten back from the Joint Mathematics Meetings (and almost 6,300 people are in that category! What a great
meeting!) and are getting settled into
a new semester. This issue lets us
ϐ  ǡ 
sessions and events in Seattle.
It was a full meeting that gave me
lots to think about. In addition to
attending sessions focused on teaching and my research area, I was inspired by Katherine Crowley (p. 9), who
invites us to consider how we can implement change by becoming policymakers. Perhaps, like me, you are concerned about funding for education
and the future of STEM education, but you haven’t thought about how to be
involved.
On the lighter side, I continue to be charmed by Pig and Penguin (on my
shoulder in the picture), who travel with James Tanton. See more photos
of these two and other scenes from the Seattle meetings online at maa.org/
maa-focus-supplements and ﬂickr.com/photos/maaorg.
This issue also allows us to get back to our normal routine and remember how MAA and MAA FOCUS help us in our day-to-day mathematics
careers. In particular, I’m thrilled to be continuing our new Toolkit column.
We’ve received many contributions to this column, and I’m excited to share
the advice and suggestions of other MAA members about teaching, research, service, and academic life.
We are also launching two columns in which we feature activities by sections (the North Central section in this issue) and SIGMAAs (this time BIG
SIGMAA, and Stat-Ed). If your section or SIGMAA would like to be featured,
please contact me at maafocus@maa.org.
Moreover, we have some great reminders of how much fun it can be to be
a professional mathematician, statistician, or mathematics educator—our
columns are full of contributions from people who obviously enjoy their
work and interactions with students.
Share your joy and love of mathematics by submitting an article, column,
or question for Dear MAA. Or snap a photo of math in your everyday life
and send it to “Found Math.” Our strength is in our membership, and we
hope to hear from you soon at maafocus@maa.org.
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One of the two winners at the art exhibition held
during the 2016 Joint Mathematics Meetings:
45 Poppies by Karl Kattchee.
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VARIABLE data
during the proving process by providing feedback to students in their
proof construction. For students, the
CPR on Proving helps guide their
Ȅ ĚđĉĊēĆėĆĐĔĐǡĎđĔĘĆěĎĈǡ ĆĎđĆēČǡ ĔĚĘĘĊĎēđĚėĐĊĞǡĆěĎĉđĆĝĈĔǡ
overall process of proof construction,
ĒĎđĎĊĆĈĈĆėĆęĔ
including all of their scratch work
previous courses. The three subcatGiven that creativity is an import(i.e., play time).
ȋϐͳȌ
ant aspect of professional matheIt is important that instructors
to have students explicitly think
maticians’ work, we want to make
communicate the idea that the CPR on
about making connections during the Proving does not measure a student’s
it explicit in our courses and, more
proving process. In other words, this
importantly, value students’ creative
overall creativity or evaluate the
category aims at developing students’ ϐǤǡ
thinking. In proof-based courses,
ϔ  and enhances transfer of
we commonly evaluate students’
emphasis is on the proving process
learning.
ϐ
and the development of practices that
proofs. However, we believe
mathematicians report can
it is equally important that
lead to creative thinking,
The emphasis is on the proving process
students understand the
all while students develop
value of “play time” during
and the development of practices that
awareness of their metacogproof construction—making
mathematicians report can lead to
nitive processes.
connections, taking risks, and
We documented possible
creative thinking.
Ǧϐ 
use of the rubric in class
during or after the proving
through our pilot studies.
ϐ  ǡ
process. Our formative assessment
Students of these proof-based courses
tool, the Creativity-in-Progress Rubric Taking Risks, as the ability to activereceived copies of the rubric. The inly attempt a proof, perhaps using
(CPR) on Proving, features these
structors walked the classes through
multiple proof approaches and/or
areas that help develop students’
rubric’s by applying it to a student’s
techniques, posing questions about
mathematical creativity.
work.$ZKROHFODVVGLVFXVVLRQKHOSHG
reasoning within attempts, and evalVWXGHQWVXQGHUVWDQGWKHODQJXDJHRI
uating those attempts. Four subcatRubric Information
WKHUXEULFWKHLPSRUWDQFHRIORRNLQJ
egories (Tools and Tricks, Flexibility,
We developed the CPR on Proving
DWVFUDWFKZRUNWRH[SORUHWKHGHYHORSPosing Questions, and Evaluation of
after conducting interviews with
PHQWRILGHDVDQGUHDVRQLQJDQGWKH
ϐͳȌ SRVVLEOHZD\VRIXVLQJLWWRLPSURYHWKH
research mathematicians who teach
tertiary mathematics courses, and we push students’ thinking further and
FUHDWLYHSURFHVVRISURRIFRQVWUXFWLRQ
have them persevere during proof
incorporated results from existing
The CPR on Proving can be used
construction. In other words, the inresearch studies in mathematical
with any proof task. However, it may
creativity. The rubric has two catego- tention of this category is to develop
yield more information for students
ries: Making Connections and Taking ǡϐǡǤ and instructors when used on tasks
For every subcategory, the rubric
Risks.
that elicit exploration or when the key
provides three levels: Beginning, DeThese two categories are divided
idea(s) of the proof are not directly
veloping, and Advancing, each serving seen. When such tasks are assigned
 ϐ 
as a marker along the continuum of
different aspects that enhance the
for an in-class activity, students can
a student’s progress in that subcatedevelopment of creativity found
 ϐ 
gory during proof production.
in prior research. We view Making
their peers’ proof production by
Connections as the ability to connect
making the categories the basis for
ϐǡ
Use in Proof-Based Courses
discussion.
theorems, multiple representations,
Both instructors and students can use
In addition, an instructor may
examples from courses that a student the CPR on Proving. For instructors,
include an assignment to use the
is in, and (possibly) experiences from it helps to explicitly value creativity
rubric on a sample proving process.

TO O L K I T

A Rubric for Creativity in Writing Proofs
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Figure 1. The Creativity-in-Progress Rubric (CPR) on Proving.

ϐ 
own proving process while giving feedback to others. The
  ǯǦϐ ually guide the students on their development of proof
construction.
Additionally, students in our pilot studies reported that
they used the rubric as a checklist, often referring to it
when they felt stuck. Impasses are an inevitable aspect
of proving, and having a tool to assist or guide someone
ϐ Ǥ
The mathematical creativity may not lie in the stuǯϐǡ

student’s work takes. Many students can be incredibly
creative and create invalid proofs. CPR on Proving might
be the tool that can help these students to recognize their
creative potential as well as guide them to create valid
proofs on this path. We invite others to use the CPR in
their courses and provide feedback.
Gulden Karakok, University of Northern Colorado; Milos Savic,
University of Oklahoma; Gail Tang, University of La Verne; Houssein El Turkey, University of New Haven; David Plaxco, University
of Oklahoma; and Emilie Naccarato, University of Northern Colorado. Contact email: creativityinproving@gmail.com.
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