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• Imagine a student gives you this statement on a piece of  
paper…
• 1+2+3+4+…= -1/12
• 1^2+2^2+3^2+…= 0

• What do you tell this student?

Scenario
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• Hardy received around 120 theorems from 
Ramanjuan…[he] saw that some were wrong, others had 
already been discovered, while the rest were new 
breakthroughs… Hardy said he “can compare 
[Ramanujan] only with Euler or Jacobi.” (Hardy, 1979, p. 
720)
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Srinivasa Ramanujan



• Over 100 definitions of  creativity in mathematics (Mann, 
2005)

• Mathematicians discussed creativity (Hadamard, 1945; 
Poincare, 1946; Borwein, Liljedahl, & Zhai, 2014)

• Sriraman (2005) K-12 Creativity vs. Mathematicians’ 
Creativity

• Zazkis and Holton (2009) discussed creativity in 
undergraduate mathematics, posing problems in many 
different content areas

Mathematicians and Creativity 
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• Torrance (1966, 1978) created testing for creativity and giftedness 
in K-12 education

• Silver (1997) expanded three aspects of  K-12 mathematical 
creativity
• Flexibility - An ability to look at a problem from new perspective
• Originality - Using an unexpected or unusual approach
• Fluency - Applying ideas, tools of  one area in a different area

• Leikin (2009) created a rubric for high school mathematical 
problem solving

K-12 Creativity

5



• Process (Balka, 1974) vs. Product (Runco & Jaeger, 2012)
• Testing and evaluating the creative process is difficult 

(Torrance, 1966)
• Relative vs. Absolute (Vygotsky, 1982; 1984)
• Correct vs. Incorrect
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Types of  Creativity



Motivation

• Askew (2013) stated that mathematical creativity is 
gaining momentum in education agendas

• Sriraman (2004) stated that, “[i]t is in the best 
interest of  the field of  mathematics education 
that we identify and nurture creative talent in the 
mathematics classroom” (p. 32).
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• If  mathematical creativity is both enacted and valued by 
mathematicians (Sriraman, 2009) or is valued by 
mathematics educators (Sriraman, 2004), then how can 
mathematical creativity be enacted and valued by our 
undergraduate students in proof-based courses?

• What is mathematical creativity in the proof-
construction process at the undergraduate level?

Research Questions
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• Creativity rubric from AAC&U (Rhodes, 2010)
• Leikin’s (2009) Problem-Solving Rubric
• Interview with mathematicians
• Constant alpha-testing on students’ LiveScribe work
• Feedback from past presentations

Influence for the Rubric
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AAC&U Rubric
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Making Connections
Ability to demonstrate links between multiple representations, 
and/or ideas from the current and/or previous course(s) that 
the student is in.

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  
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Three Categories of  CPR
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Making Connections



• The prompt was to create a conjecture using at least four 
sets and the set operations we had discussed (intersection, 
union, set-minus, subset, equality of  sets)

• This is the 9th task in the notes
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Example 1: Student 10
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Example 1: Student 10
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Example 1: Student 10



• Student 10 attempted to prove the statement, “If  3 divides 
the sum of  the digits of  n, then 3|n.”
• Third theorem in the number theory section of  the course
• Def S: 𝑎|𝑏⇔ 𝑏 = 𝑛𝑎 for some 𝑛∈ Z
• (27) If  𝑚 and 𝑛 are even numbers, prove that 𝑚 + 𝑛 and 𝑚 ⋅ 𝑛

are even numbers
• (28) If  𝑎|𝑏 and 𝑎|𝑐, then 𝑎|(𝑏𝑟 + 𝑐𝑠) for any 𝑟, 𝑠∈ Z.

• Three days of  work provided by student 10 for the proof  
of  this theorem.

Example 2: Student 10
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Attempt 1 
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Attempt 2: After Hint in Class
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Attempt 3: Later That Night
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Attempt 4: After Second Class

25



26

Example



• Setting up the environment in the classroom:
• Pose theorems that have multiple solutions
• Assign conjecturing tasks for homework
• Discuss/demonstrate proving attempts
• Emphasize that mistakes can help

• Use the CPR when students are demonstrating or 
presenting proofs/reasoning in the classroom

In-Class Use of  CPR
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• Using the CPR moniker, expanding the rubric to other 
aspects of  undergraduate mathematics (e.g., Linear 
Algebra, Pre-Calculus)

• Analyze a student’s mathematical creativity development in 
proving through their homework

• Publish chapter in international creativity handbook 
(edited by Leikin and Sriraman)

Future Research
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“In seeking to facilitate the development of  
talented young mathematicians, neglecting
to recognize creativity may drive the 
creatively talented underground or, worse 
yet, cause them to give up the study of  
mathematics altogether” (Mann, 2005, p. 
239).

The Phoenix
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By explicitly discussing creativity, and 
using the CPR on proving, we may help 

resuscitate some students’ 
mathematical creativity!
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• “Math is not about following 
directions, it’s about making new 
directions” (p. 6)
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Lockhart (2002)



Thank you!
Questions? Want to use the rubric in your own 

classes?
Email me at savic@ou.edu 


