Teaching CS Theory

at a U.S. Service Academy

What is theory for? And how to teach it to cadets who are
pulled in three directions at once?
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What is theory for?

The pragmatic answer

Concrete, durable skills: precise
definitions, rigorous reasoning,
knowing what is and isn’t solvable,
and judging an argument’s soundness,
including a machine’s.

The civic answer

A cpace where cadete from any background
ctart from the came definitions and practice

reaching conclucions everyone can verify.

Personal belief: theory is for everyone, even Army cadets, and we should make theory

innately incorporate raw pragmatism and be civically engaging.
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Cadets must be their own truth authority
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Unique Challenges at West Point

® “When will I use this?”

® Sleep deficit

® Decaying engagement
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Unique Advantages of West Point

The cadet ethos The structure
\/ High baseline motivation \/ Small sections (~18) with mandatory attendance
\/ An “embrace the hard thing” culture \/ High institutional trust and encouragement for

bold course design.

\/ Bright cadets with good attitudes for learning. \/ Sl o el allieadly Lo loey 1o
operate as a team.

The combination of small classrooms and motivated cadets who embrace difficulty
cultivates trust with meaningful risk.
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Inverting the Classroom
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Cadets in Charge

1 e S = = =
| PU_ﬂﬁang LLemma Proof: Show L= {a”b”‘ck | 'n, m, k>0 AND n=m OR m=k} is Regular.

Ul G\ “Case L: n=m.
| " ro‘\’c;b) / —|w|=aPp!b7p!
‘// . S g

Case 1: n=m.
Yoo ! = gPplbPp! )
kf\hu/// lw|=d P~Q \*

|yl i>0.
‘széo -

9/ 12



Why critical thinking matters now

'‘Does this
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My Recommendations

Emphasize the pragmatic skill and the civic why.

Stop lecturing proofs at cadets, actively engage with their reasoning.

Treat self-trust as something you build, not something they should
already have.

Engineer early experiences of verification.

g Internalize your context’s advantages and boldly explore within limits.
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Questions <

What is your theory course for? And does how you
teach it reflect that answer?

Ryan E. Douﬁher'er

r\/an.douaher’ry@weeJrPoinfedu



