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Abstract

Classrooms reliably produce acceptable products — correct answers, completed worksheets,
polished presentations, passing scores — without guaranteeing durable, retrievable,
transferable change in learners. Educational research locates the fault in the amount and
timing of assistance; management science locates it in the reactivity of public measures. The
two prescriptions are incompatible, yet both rest on an unstated premise: that an accepted

product belongs to whoever hands it in. The material that overturns this premise comes from
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the third discipline itself. When chemists write a net ionic equation, components that appear
on both sides without entering the focal transformation are cancelled out and called spectator
species; such a component is present, measurable, and sometimes necessary for the reaction
to proceed at all — none of which makes it part of the net change. Attribution is settled by

entry into the focal transformation, not by presence.

This paper accordingly names the spectator round: an instructional episode in which the
system generates an accepted product, the learner is present, responsive and credited, while
the step that determines formation of the target capability is carried by a teacher, peer,
template or generative model. It also makes a required terminological correction: the
phenomenon concerns two pathways to one product, which in chemistry is a matter of
selectivity rather than rate; the load-bearing step is therefore not the rate-controlling step but
the branching step. The criterion changes with the correction — what must be returned to the

learner is not the hardest step but the branching one.

The paper's strongest result derives from kinetic versus thermodynamic control. Whether the
fastest-formed or the most stable product predominates depends on reversibility and time, not
on barrier height. Classroom first responses are highly irreversible: submission is scoring, an
answer once shown cannot be unseen, an explanation once delivered cannot be undone.
Under irreversibility, lengthening test delay and raising task difficulty do not enter pathway
selection at all — which formally explains why delayed testing, scaffold fading and activity-
based reform prove locally effective and are then reabsorbed. A distinct, orthogonal,
separately testable intervention follows: make the first commitment revocable once, and
record the revocation. The paper supplies a two-by-two diagnostic matrix, a branching-step
attribution index, a catalysis ratio, a reversibility parameter, nine falsifiable hypotheses,
multilevel designs, and a demonstration that a field holding both "log-visible engagement
proxies learning" and "log-visible engagement can be inversely related to learning" cannot

remain consistent without the variable proposed here.

Keywords: spectator round; branching step; net ionic equation; reversibility; kinetic control;

measure reactivity; delayed transfer
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