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Load-Bearing versus Frictional Difficulty: Ex-Ante Criteria for the Boundary of Cognitive Offloading
under Generative Al
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ABSTRACT

Generative Al makes nearly any cognitive difficulty in learning removable on demand, turning
the question of which difficulties ought to be preserved into one that instructional design must
answer but currently has no instrument to answer. This study identifies a shared structural gap in
the two governing traditions: cognitive load theory distinguishes intrinsic, extraneous and germane
load, and the desirable-difficulties literature distinguishes desirable from undesirable difficulty, yet

in both, the classification of any particular difficulty depends on the learning outcome observed




after that difficulty is removed. Classification is defined by its result and can therefore only be
made ex post. While teachers could remove only a handful of difficulties, and only by redesigning
materials, this circularity carried no practical cost. Once removal is free and the power to remove
passes to the learner, it strips instructional design of all ex-ante judgment. The study proposes a
distinction between load-bearing and frictional difficulty: overcoming the former constitutes the
very capability to be acquired, whereas the latter is merely an accompanying cost of that process.
Three operational criteria applicable before removal are advanced — the discrimination criterion,
the residue criterion, and the verifiability criterion — and it is argued that the class identified by
the third is the most dangerous: such difficulties cannot be delegated, are the most readily
delegated in practice, and their delegation is undetectable by the delegator. Being a work of
concept construction, the study offers five falsifiable predictions with a quasi-experimental and
think-aloud design, tests the framework's explanatory reach against existing evidence on
automation-induced skill erosion from human factors research, and closes with an unwelcome
corollary: the verifiability criterion entails that the less expert the learner, the fewer difficulties

may be safely delegated — while current tools are diffusing in precisely the opposite direction.
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