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Title: The Same Side Always Moves First

Subtitle: How the cadence of classroom assessment suppresses the slowest of three drivers,

and why the suppression emits no signal

Abstract: Three incompatible explanations dominate the question of why genuine learning is
rare in classrooms: mismatched instructional paths, insufficient difficulty, and misallocated
attention. This paper argues that none of them is load-bearing. Three distinct drivers operate
simultaneously in a classroom, with period lengths differing by one to two orders of
magnitude; classroom assessment is timed to the fastest of them. Every assessment therefore
lands at the moment when the teacher has changed the path, the learner's visible behaviour
has followed, and the learner has not yet begun to change his own procedure. The two
sampled drivers accumulate evidence and resources; the only driver that alters the learner's
own procedure is neither recorded nor funded, and its rate declines monotonically while
every visible indicator improves. The material that overturns the premise shared by all three

fields comes from chemistry itself: heterogeneous nucleation. In the presence of a pre-



existing interface, the barrier collapses, the system abandons the step nearest its own state,
and skips the metastable sequence entirely — initiation changes hands, and which hand
depends on what the previous round left behind. Two commensurable readings follow:

cadence ratio and initiation turnover.

Keywords: cadence ratio; initiation turnover; driver periodicity; assessment as intervention;

skipped metastable stage; capability trap
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