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Flawed Proofs:

• Research has shown that an effective way for students to improve 
their mathematical writing is to read, analyze, and correct proofs 
that contain (serious) errors.

• Jerrod Smith, Kimberly Golubeva, Christian Bagshaw, and I created 
a resource bank containing flawed proofs (inspired by former 
students’ proofs).

• The resource also contains error classifications, ‘corrected’ proofs, 
and sample activities, assessments, and rubrics that can be used in 
conjunction with the flawed proofs.

• Topics include linear algebra, discrete math, mathematical 
induction, elementary topics (e.g., modular arithmetic), and 
several advanced topics (e.g., real analysis, ring theory).

http://proof.ucalgaryblogs.ca/

http://proof.ucalgaryblogs.ca/


• Consider the following prompt and flawed proof. How would you 
describe the errors?



• We classified 
errors using 
Strickland & 
Rand’s Proof-
Error Coding 
Scheme.*

*S. Strickland and B. Rand, A framework for identifying and classifying undergraduate student proof errors, PRIMUS 26 (2016), no. 10, 905-921.





Second-Year Linear 

Algebra



Context:

• Second-year linear algebra course (~100 students)

• The course serves as an intro to proofs for many students (…some have 

taken a proofs course and some have not)

• Content: Vector spaces, spanning, linear independence, bases, 
isomorphisms, orthogonality, change of basis.

• W2021: Students learned the core content asynchronously. We 
met on Zoom on Wednesdays for a “Q&A Session” and on Fridays 
for a “Proof-Writing Session” where we discussed flawed proofs.



Example 1:

Take a few minutes to try to prove this.



Proof:

Example 1:



Faulty Proof:

Example 1:



Faulty Proof:

Example 1:

Errors:
• Content Vocabulary & Grammar: Not stating the definition of an orthogonal set 

correctly when they say, “for any vectors in the set, their dot product is equal to zero.”

• Novice Vocabulary & Grammar: They have seemingly dotted both sides of the 

equation with 𝑣𝑖, but didn’t include 0 ⋅ 𝑣𝑖 in their computations.

• Assertion: The implications " ⇒ 𝑡𝑖 = 0“ for 1 ≤ 𝑖 ≤ 3 require justification. This holds 

because we know that the 𝑡_𝑖’s are nonzero by definition of an orthogonal set.



Error Classification:

• I used a simplified error-classification with my class. On tests, we’d 
use this language when grading.

• I found that this language helped to clarify expectations (i.e., that 
we care about writing quality) and made grading easier.



Proof-Writing Reflection:

• Submit a proof attempt to the Discussion Board. (Five throughout semester.)

• Provide constructive feedback to two of your peers proofs using 
the error-classification language we discussed in class.

• At the end of the semester, submit a critical reflection where you 
reflect on how your proof-writing skills developed throughout the 
semester.



Student Observations:
Students reported in their final reflection that:

• reading their peers proofs inspired them to make changes to 
their own proof-writing (e.g., being more clear about assumptions, making their proofs 

neater and more organized).

• the activity made their proof-writing on tests better.

• reading their peers proofs and comments was helpful because 
they saw multiple ways to prove the same statement and made 
note of errors so that they didn’t make the same mistakes.

• they felt very good and pleased with themselves when 
receiving positive feedback from peers.

• the activity pushed them to spend more time reviewing the 
course content, because they wanted the feedback from their 
peers to be good.



First-Year Calculus



Context:

• First-year calculus course (~2000 students in the Fall)

• Tests consist of a multiple-choice portion and a written portion 
(graded on both mathematical correctness and clarity of writing).







• We break down the “Mathematical Score” for the TAs for each 
question. The “Communication Score” is holistic.



lauren.dedieu@ucalgary.ca


