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Embracing Contradictions

Integrates alternate, divergent, or
contradictory perspectives or idess fully.

Incorporates ltenate, divergent, or
contradictory perspectives o ideas ina
exploratory way

Tncludes (recogpizesthe value o alirnate
divergent, or contradictory perspectives or
ideas inasmall way.

Acknowlelges (mentions in passing)
alternate, divergent, o contradictory
perspectives or ideas.

Tnnovative Thinking
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Extends a novel or unique idea, question,
format, or product to create ne knoweds
or knowledge that crosses boundaries.

Creates a novel or unique idea, question,
format, or product.

Experiments with creating 2 novel or unique
idea, question, format, or product

Reformulates a collection of available ideas

Connecting, Synthesizing, Transforming

Transforms ckas orsolutions into entircly
nawforms,

Synthesizcs s or slutions into a
coherent whole

Connexts ideas or solutions in novel ways.

Recognizes cxisting connections among
ideas or solutions




Three Categories of CPR

Making Connections

Ability to demonstrate links between multiple representations,
and/or ideas from the current and/or previous course(s) that the
student 1s 1n.

Taking Risks

Ability to approach a proof and demonstrate flexibility in using
different or multiple approaches

Creating Ideas

Ability to state an original mathematical idea that is either
pertinent to the proof or can be proven itself



Making Connections

Making Connections:

Beginner

Developing

Satisfactory

Between Definitions or
Theorems

Introduces few
definitions/theorems, some
irrelevant

Recognizes some relevant
definitions/theorems from
the course or textbook and
attempts to join them

Implements
definitions/theorems from
the course and/or prior
knowledge (e.g. a prior
course)

Between Representations!

Attempts a connection
between two representations

Demonstrates connections
between multiple
representations either to
enhance an idea or help
understanding

Utilizes different
representations to strengthen
the proof

Between Examples

Generates one or two specific
examples for the proof

Attempts to make
connections between specific
and general examples

Able to move freely back and
forth between specific and
general examples

Between Proof Techniques?
and Previous Proofs

Does not show a connection
between proof techniques of
previous proofs

Attempts to utilize a proof
technique due to its success
in previous proofs

Recognizes an understanding
of previous success with
proof techniques and groups
certain mathematical
concepts with certain proof
techniques




Clarifications

é Process vs. Product

¢ Relative vs. Absolute (Vygotsky, 1982; 1984)



Example
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Developing
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Between Definitions or
Theorems

Introduces few
definitions/theorems, some
irrelevant

Recognizes some relevant
definitions/theorems from
the course or textbook and
attempts to join them

Implements
definitions/theorems from
the course and/or prior
knowledge (e.g. a prior
course)

Between Representations!

Attempts a connection
between two representations

Demonstrates connections
between multiple
representations either to
enhance an idea or help
understanding

Utilizes different
representations to strengthen
the proof

Between Examples

Generates one or two specific
examples for the proof

Attempts to make
connections between specific
and general examples

Able to move freely back and
forth between specific and
general examples

Between Proof Techniques?
and Previous Proofs

Does not show a connection
between proof techniques of
previous proofs

Attempts to utilize a proof
technique due to its success
in previous proofs

Recognizes an understanding
of previous success with
proof techniques and groups
certain mathematical
concepts with certain proof
techniques




Teaching Strategies with the

¢ Setting up the environment in the classroom:

Discuss/demonstrate proving attempts
¢ Emphasize that mistakes can help

Pose theorems that require multiple solutions
Assign conjecturing tasks in homework






CALL NOW!

Thank you!
Gail Tang - gtang(@laverne.edu
Milos Savic - savic@ou.edu

*Side effects include: student collaboration, positive attitude towards proving, NO nausea,
persistence and preparation for future proof courses

*NOT APPROVED BY THE FDA

***Results may vary...and we think that is OK!
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Questions?

¢ To contact us, please email:
Milos Savic at savic@ou.edu
Gulden Karakok at gulden.karakok@unco.edu
Gail Tang at gtang@laverne.edu
Molly Stubblefield at mjstubblefield13@ou.edu
Houssein El Turkey at houssein.el.turkey(@gmail.com

é Thanks!
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