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The Proofs Project This Study
Thg ma.in purpose of The Eroofs Prc?ject IS Research Questions What Students Discuss
introductory proofs courses. . what themes exist regarding why certain EOs occur
togeth er? Consider the statement:
» does our proposed methodology work for discovering EO There exists a positive integer x such that z° — 4z*> — x4+ 4 = 0.
- ? or e: - ecide whether 1t does or does not prove this statement.
What are EpiStemOIOgical Obstacles (EOS)? co-occurrence work’ For each proof below, decide whether it d 1 i this stat t
There are three types of obstacles a student may face when Methodology | | Proof 1. Suppose that z* —42% —z+4=0. | Proof 2. Let z = 1. Then,
|earning Something new: Our methOdOIOgy contains 6 main StepS. Then, 2422 —zx+4 = (1) —4(1)%—(1)+4
_ _ _ X (z—4)—-(z—4) = 0 = ¥ il
1. Ontogenetic obstacles - obstacles due to brain maturity 1. ldentify EOs through a literature review; make a (z—4)(z*-1) = 0 — il
2. Didactical obstacles - obstacles due to teaching methods codebook | | | | B i i il S ] e i -
3. Epistemological obstacles - obstacles when other two are not 2. Collect videos of students discussing topics/problems in positive integer, the claim is true. o
present class
3. Analyze video recordings, marking where EOs occur "Do they not
4. CDOeglgsuc;hunks where EOs would be considered to both prove it? | would say
| EOs: ] _ Because in -
mportant notes about EOs 5. Count co-occurrences per chunk to create Adjacency that the left is
- both cases scratchwork
Matrix :
they give us an
. Table 1. Adjacency matrix of EOs experienced in an introductory proofs course exam ple"
They 2l Often occurdue TaCk.IIng these —_— 1(ilff LIt gﬁt? é)mult IQord (gnch [N(g PUG Reu | Total Students’
necessary to new requires a structural T T & m 0 0 I 3 |5
. . . ~ Thoughts
challenges a information change in the way (L;l: i — L 8 8 ‘1‘ (1) (l’ f ;0 " vou were 16
student faces challenging students approach Qmult 0 0 0 3 2 10 0 |6 Y e "I'm concerned
_ . Qod 0 0 0 3 ' W% b | transform it into .
when |earn|ng previous ways of Concepts Qneg 0 4 1 5 0 E | 0 . an implication that one doesn't
reasoning NOo o0 1 0 I o 3 | 1 0 |6 P ' full satisfy a there
PUG 0 0 1 0 0 1 l 0 |3 how would proof 1 exists thing”
Reu 3 3 1 0 0 0 0 0 7 work?" J
6. Create a graph representing results
Experienced EOs
e Transforming Logical Implications (LIt)
Why Intro to Proofs Courses? ® Hidden Quantification (Qh) . L
Upper level math classes focus more on proving math rather than * Assuming Bidirectionality of Logical Implication (LI)
solving calculations. These intro proof courses are then vital to " Acknowledgements o
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validate their own arguments, giving them confidence and authori PUG
g giving y Emg

over their solutions and arguments in the future.
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