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Abstract

Background  Foundational design education has long treated work impasses as signs of insufficient
technical skill. Yet not all impasses are alike. A pause caused by not knowing the next move differs
fundamentally from a pause in which a learner weighs alternative forms before making a judgment. This
study reconceptualizes the work impasse as the point at which form judgment begins to emerge and asks
under what educational conditions an impasse of incapacity becomes one of judgment.

Methods Three consecutive semesters of a foundational industrial design studio at a university in
Seoul were analyzed as comparative cases (N = 85). Learning objectives, assignments, evaluation rubrics,
the instructor, and digital tools remained constant, while the manner of introducing thinking concepts
differed across instructional configurations. Weekly critique utterances, classroom observation records,
and in-progress artifacts were iteratively coded to construct a typology of work impasses. Quantitative
results, such as task completion rates and learning satisfaction, are reported in full in a separate
companion paper by the same author and were used here only as supporting evidence for the qualitative
interpretation.

Results Work impasses appeared in three forms: execution failure, reinterpretation burden,
and judgment choice. The transition toward the judgment-choice form was determined not by the mere
presence of thinking concepts but by how those concepts functioned during form-making. Concepts that
could be repeatedly perceived and referenced throughout the design process became criteria for judgment
at moments of impasse. By contrast, abstract concepts introduced after forms had already taken shape
functioned only as retrospective explanations of completed work. Therefore, providing a thinking concept
did not necessarily provide a scaffold for form judgment.

Conclusions  This study proposes sensory concreteness as a domain-specific condition under which
scaffolding supports form judgment. Sensory concreteness refers to the property of a concept that
allows learners to repeatedly perceive and reference it throughout the design process, comprising three
conditions: perceptual verifiability, formal referenceability, and interpretive openness. The findings
suggest that what novice designers lack is not the capacity to judge but criteria on which judgment can
stand. Accordingly, the role of foundational design education shifts from eliminating work impasses to
designing the conditions under which productive, judgment-oriented impasses can emerge.
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