
Fran Arbaugh 
Penn State University 

President, Association of Mathematics Teacher 
Educators (AMTE) 



}  How do reasoning and proof increase opportunities for 
communication to help students develop mathematical 
understanding? 

}  How does stressing reasoning and proof influence your instructional 
decisions? And how do your instructional decisions influence how 
reasoning and proof should be stressed? 

}  How do reasoning and proof drive the lifelong learning of significant 
mathematics for all students? How does stressing reasoning and 
proof promote equity and diversity? 

}  How has participating in the Learn↔Reflect strand changed your 
thinking about your use of reasoning and proof? What steps do you 
plan to take to promote reasoning and proof in your classroom/
school? 



Fran's Top 5 



Standards Documents  
Call for Attention to  
Reasoning and Proof 



 
Reasoning and Proof Standard 

 
Instructional programs from prekindergarten through grade 

12 should enable all students to— 
 
}  recognize reasoning and proof as fundamental aspects of 

mathematics; 
 
}  make and investigate mathematical conjectures; 
 
}  develop and evaluate mathematical arguments and proofs; 
 
}  select and use various types of reasoning and methods of 

proof. 
 



Standards for Mathematical Practice 
}  Make sense of problems and persevere in solving 

them. 
}  Reason abstractly and quantitatively. 
}  Construct viable arguments and critique the 

reasoning of others. 
}  Model with mathematics. 
}  Use appropriate tools strategically. 
}  Attend to precision. 
}  Look for and make use of structure. 
}  Look for and express regularity in repeated 

reasoning. 
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Kids Think the  
Darnedest Things  

about Reasoning and Proof 





Argument % Own 
Approach (S) 

% Best  
Mark (S) 

% Own 
Approach (T) 

% Best  
Mark (T) 

Duncan 
(narrative) 29 7 

Bonnie 
(empirical) 24 3 

Ceri 
(narrative) 17 18 

Yvonne 
(visual) 16 9 

Arthur 
(algebraic) 12 22 

Eric 
(algebraic) 2 42 

Students: ~2450 



Argument % Own 
Approach (S) 

% Best  
Mark (S) 

% Own 
Approach (T) 

% Best  
Mark (T) 

Duncan 
(narrative) 29 7 6 12 

Bonnie 
(empirical) 24 3 3 7 
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Reasoning Supports Your 
Students’ Abilities to Use 

Procedures Effectively 



Video from: IMAP – Integrating Mathematics and Pedagogy to Illustrate 
Children’s Reasoning by Randy Philipp & Candace Cabral 



Tasks that ask kids to 
reason about number are 
plentiful at every grade 

level 



}  What happens when you add an even whole 
number with an odd whole number? 

}  What happens when you multiply a whole 
number by a fraction less than one? 

}  When you add two negatives integers, you get 
a negative integer, but when you multiply two 
negative negative integers, you get a positive 
integer. Why?  

}  Why can’t you find the logarithm of a 
negative number? 

}  Why does cos2x + sin2x = 1?  



}  Why do you need a common denominator when you add/subtract 
fractions but not when you multiply them? 

}  Why invert and multiply to divide fractions. 
}  What is a radian? 
}  Why does commutative property work for addition/mult but not 

for division/subtr? 
}  X^2>X. always? Never? When? 
}  Why can’t you divide by zero? 
}  A^0=1. Why? 
}  Why is slope change in y over change in x? 
}  Why does a^2+b^2=c^2? When? When doesn’t it? 
}  What’s the purpose different representations of quadratic 

functions? 
}  Is ½ always larger than ¼? 
}  Is –x^2 always, sometimes, never negative? What about –x^3? 
 
 



Your Students May 
Surprise You! 



 
How many handshakes will occur in 
a group of a given size (e.g., 7 
people) if each member of the 
group shakes hands with every 
other member of the group once? 



Video from: Powerful Practices in Mathematics and 
Science, Thomas P. Carpenter & Thomas R. Romberg 



The Story of Gauss 



Being able to reason is essential to 
understanding mathematics. By 
developing ideas, exploring 
phenomena, justifying results, and 
using mathematical conjectures in all 
content areas and—with different 
expectations of sophistication—at all 
grade levels, students should see and 
expect that mathematics makes sense. 

NCTM, 2000, p. 56 



Thank You! 
 

Fran Arbaugh 
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Rate this presentation on the 
conference app. www.nctm.org/
confapp 
 
 
 
 

Download available presentation 
handouts from the Online Planner! 
www.nctm.org/planner 
 
 
 
 

Join the conversation! Tweet us 
using the hashtag #NCTMDenver 
 


