Improving Interactive Instruction:
Faculty Engagement Requires Starting Small and Telling All
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Now what?

Let’s build a bridge!




Two Main Goals for Building a Bridge

e Improving the accessibility of education innovations

e |dentify a path to propagate innovations from researchers

to practitioners




Steps Towards a Bridge

Small Teaching

J. M. Lang. 2016. Small teaching: Everyday lessons from the science of learning. John Wiley & Sons.
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Steps Towards a Bridge
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Finding the bridge?




A Few More Steps...
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Research Artifacts




A Few More Steps

e Why artifacts?
e What is an artifact in CSER?

e How will we ensure quality artifacts?
Computing Education

Research Artifacts




Why Artifacts?

e Ideally, there would be a dataset of CS Ed Innovations

e Documented for re-usability

e Evaluated for motivating to students and administrators

e Accessible with varying time and resource requirements




What is an artifact?

CS Ed Artifact




What is an artifact?

CS Ed Artifact - Submitted by CS Ed Researchers
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What is an artifact?

CS Ed Artifact

Type: lecture activity, flipped classroom, tool/software, framework...
Requirements: technology, time (preparation and execution), personnel, ...
Limitations: class size, topics, adaptability of techniques, online, in-person...
Fidelity of Execution Check: verifjcation mechanism, evidence of benefits...
| Notallinclusive,butitisastart. [




Ensure Quality Artifacts

1) Calls for Artifacts



Ensure Quality Artifacts

1) Calls for Artifacts 2) Artifact Review
Committees



Ensure Quality Artifacts

1) Calls for Artifacts Artifact Review Include Junior
Committees Researchers



Try it?



Unconditionally Secure: One-Time Pad

Message: X, ‘ Xg | X | -+ | X,
D

Key: K, ‘ ki |k | - |k,

Ciphertext: Yo ‘ YilY2] - |VYn

Rule: y =x +k (mod 2)



Provably Security for One-Time Pad

<Ciphertext is uniformly distributed independent of the plaintext distribution>
x. = 0 with probability p (x. = 1: 1-p),
k.= O with probability 0.5 (k. =1: 0.5),
y. = 0 with probability:
ply,=0) = plx,=0) p(k, = 0) + plx, = 1) p(k, = 1
= 0.5p + 0.5(1-p)



What do we want to teach?

e A technique?
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What do we want to teach?

e A technique?
e A theorem

e A problem solving strategy?




A

Example: What if it is @ many-time pad? N
Key: K?

Ciphertext,= message, xor K =2¢1549100043130b1000290a1b

Ciphertext,= message, xor K = 3f1642161/175203114c020b’c

Your turn, goal: Learn the english messages.

? Hmmm...what do | know
. these are made of...and
U definitely contain?
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/—
Key: K?

f?
Ciphertext.= me eM®’ 549100043130b1000290a1b
1 ,‘\(\a\)\)

ipb—"" gxor K =3f16421617175203114c020b1c

our turn, goal: Learn the english messages.

? Hmmm...what do | know
. these are made of...and
U definitely contain?
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Example: What if it is a many-time pad? A4,

/—
Key: K?
- <\
Ciphertext.= me QQG“S' 549100\ 3130R1000290a1b
et
" __ W 4 Xor K =3f1642 Sl‘u ( fbic
Qe
n
our turn, goal: Learntheeny % A,fsge,
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Example: What if it is @ many-time pad? *

,
Key: K?
- <\
Ciphertext.= me 093“5‘ 549100\ 3130R1000290a1b
et
jpl—"__ W 4 Xor K =3f1642 Sl‘(, ( fbic
Qe
n
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?
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A small example that...

e Supports trial and error

® Discussion

e Changing approach to problem




Takeaways

Small, low effort, teaching innovations can increase access
Teaching innovations need to be taught

Education research artifacts engage junior researchers and
discipline isolated researchers

Above all, guide instructors, help build change

Thank you




