Teaching Students to
Communicate as Mathematicians

Susan Ruff

Lecturer Il
Writing, Rhetoric, and Professional Communication

Department of Comparative Media Studies/Writing
Massachusetts Institute of Technology




Teaching Students to
Communicate as Mathematicians

| November 27 2018

15 communication-
intensive subjects:
* 4 introductory-level

Susan Ruff o N subjects (mostly
Lecturer Il proof writing)
Writing, Rhetoric, and Professional Communication * 10 undergraduate

seminars

* Project laboratory
in mathematics

Department of Comparative Media Studies/Writing
Massachusetts Institute of Technology



Why have students communicate mathematics?

* Writing to enable assessment
* Writing to learn mathematics
* Learning to write mathematics



Why have students communicate mathematics?

* Writing to enable assessment
* Writing to learn mathematics
* Learning to write mathematics

Q: Why do you have students communicate mathematics?



Why have students communicate mathematics?

* Writing to enable assessment
* Writing to learn mathematics
* Learning to write mathematics

Today’s focus:
Learning to communicate effectively as mathematicians



Why have students communicate mathematics?

* Writing to enable assessment
* Writing to learn mathematics
* Learning to write mathematics

Today’s focus:
Learning to communicate effectively as mathematicians

Q: What does it mean to communicate effectively as a
mathematician?



Communicating effectively as a mathematician requires command

of various domains.
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Communicating effectively as a mathematician requires command
of various domains.
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Communicating effectively as a mathematician requires command
of various domains.

K Co n|teednt how to produce
nowleage :
2 effective
quantitative communicatio

finance / |
' Q: Which domains
challenge your

Rhetorical students most?
Knowledge
how communkaﬁo.n works image based on ABeaufort,
e.g., purpose, audience, . Colege Witngand Beyond:
effective strategies Writing Ins rrucet‘:"or:,alm;t:' UP?NZ&;'Z

EWenger, Communities of Practice,
Cambridge University Press, 1998




How can students learn to communicate effectively

ns %\
W

Students Community of Mathematicians




How can students learn to communicate effectively

ns %\
W

Students Community of Mathematicians

Q: How did you learn to communicate as a mathematician?



How can students learn to communicate effectively
as mathematicians?
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Apprentices learn via legitimate peripheral participation in
the community of practice... (Lave & Wenger)



How can students learn to communicate effectively
as mathematicians?
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Students Community of Mathematicians

Apprentices learn via legitimate peripheral participation in
the community of practice. (Lave & Wenger)
My takeaway: as much as feasible, have students
communicate as mathematicians ...and “read.”



Project laboratory in mathematics

Teams of 3 research open-ended problems
Three projects during term
Write a paper for each project

Present one project to classmates

Image courtesy of MIT Open Courseware




Undergraduate seminars % ﬁ %ﬁii %%
Students lecture to each other £ %% ﬁ %
following a book or on ° 3
topics of interest. 2 1
Write expository paper. %




Introductory classes

Large faculty-led lectures on topic
(e.g., discrete mathematics)
Smaller, more active “recitations”

Writing = proving assigned statements
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Introductory classes

Large faculty-led lectures on topic
(e.g., discrete mathematics)
Smaller, more active “recitations”

Writing = proving assigned statements

Legitimate peripheral participation?
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Q: How do/could you demystify for
your students what it means to

communicate as a mathematician?



How do these concepts
inform teaching?

Students Community of Mathematicians



Designing Curriculum
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Designing Assighments:
Seminar presentations + associated genre system

Process is scaffolded into assignment sequence:

* Content review with course lead

* Practice presentation with me

* Write presentation abstract for classmates
* Present to classmates

* Classmates provide feedback

* Write lecture notes for classmates




Providing It’s conventional to write the introduction as
though readers haven’t seen the abstract.
Feedback

Discussing this baby case does a good job of achieving the
purposes of an introduction while avoiding technicalities.

Add to your editing
You Reepmaking checklist: check signs
sign erfo throughout

You could write the
point of each paragraph
in the margin to create a
“retroactive outline”
that’s likely to reveal
ways to restructure.

Why can we swap the
integrals here?

Insert “ridkf-to-left” | don’t understand: are you working
left-to-right or right-to left?
We're
Has your audience seen this approach before?
! op teachers

If not, will they need to see a concrete example,
or is it obvious enough that citation is sufficient? not editors



Grading Rubric for 18.821 Papers (20 points total)

Spring, 2018

[ ]
G ra d I ng Mathematica] Correctness and Visjon (10)

9-10 The students discovered Something remarkable and Provided exceptionally elegant explana-
tions of the Phenomens, they identified.

9-7 The students made substantia] brogress and offereq explanations for the Phenomeng, they
identified (ie., claims are rigorously stated and Support goes beyond a few specific examples).

Genre/ 5 The baper is easy to read and understand an( is well suited to the target audience (peers
DISCOurSe of the authors). The baper is consistent and cohesjve (not just 3 parts pasted together); the
paper is focused and structured and the Structure ig Communicated ¢t readers; new ideas
are introduced eﬂ‘iciently and with proper motivation; displays and examples are we]] chosen
to aid understanding; mathematica] Ianguage and notation are used appropriately; Citations
clearly acknowledge any sources used; writing is accurate, appropriately concise, and carefully
DProofread.

4 Many of the criteria for a grade of 5 are met. The paper ig sufficient]y clear that peers can
easily discerp what wag intended whenever expository roughness ig encountered.

3-4 Peerg must expend some effort to discern what was intended when expository roughness ig
encountered.

1-3 Substantia] effort is needed to discern what wag intended.

iting and attended g meetings. The draft wag complete and carefi Mathcom m 'Org
revision took into account but wag not limited to the feedback of course staff andlo, TCAlIMates,




Teaching Students to Communicate as Mathematicians

Demystify communication of mathematicians, e.g., via
legitimate peripheral participation in a
©

©
community of mathematicians o \) o
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The knowledge domains can inform design of

...and reading. _>

curriculum, instruction, assignments,
feedback, and grading.

Genre/
Discourse

Some Resources

MAA Mathematical Communication
mathcomm.org

Bahls, Student Writing in the Quantitative Disciplines

Gopen & Swan, “The Science of Scientific Writing”
American Scientist, 1990.

Wolfe, Team Writing: A Guide to Working in Groups
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Crafting feedback takes time

e prioritize (for yourself & students)

* give class-wide feedback
* meet with students
* be kind (to yourself & students)

* gethelp it
writing

center)
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_writing

If audience is peers,

eersc '
P an comment on effectiveness for audience

center

Good abstract.

Strong introduction.
Gets right to the point.

See note P4.
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