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An online quantum basis tutorial,
with dynamic guidance elements,
assigned as homework:
it’s effective”
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like writing vector ¥ = (5, @, 3), which normally doesn't make sense. defined these two states to be “orthonormal.
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Other:

Your answers to the first two questions on this page seem to disagree.

What's the relationship between the possible values of a measurement of M

and the eigenvalues in the eigen-equations at the top of this page?
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Instructor A Instructor A Instructor B
Applied method Withouttutorial Withtutorial With tutorial
Consider a spin-¥2 particle prepared in the Projection (correct/N) 57% (42%) 71% (61%) 87% (70%)
et Tndirect state | y), written in the z-basis as Other (correct/N) 43% (8%) 29% (6%) 13% (3%)
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Instructor A (N = 66)

Questionl  46% —

Question2  65% —
Instructor B (N = 92)
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Write the state in the n-basis assuming,
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Hint: Solve for the values of a and b such that |w) = a|+),+ b| — ),
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We're developing online tutorials

for spins-first quantumon a
website we call ACE Physics.
« Encourage sense-making
« Help students construct con-

ceptual knowledge via inquiry
« Can be completed outside class
« Engage with student responses

without penalties
 Provide hints, feedback, and
follow-up questions that

Exam question

Tutorials have proven effective in w

In-class contexts, but ACE Physics
tutorials are used on homework.
We investigated the impact of the
ACE Physics Quantum Basis
Tutorial (QBT) on student learning
gains in two semesters of upper-
division QM.

Both semesters were taught using
similar materials and both

included the QBT on the fourth

depend on students responses
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