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ABSTRACT

Generative artificial intelligence has made fluent solutions to mathematical problems instantly avail-
able to students, shifting the central question in engineering mathematics from whether Al is used
to how assessment can make disciplinary judgement visible. This paper reports a classroom-based
study of an assessment design in which Al output is deliberately externalised and converted into an
object of mathematical validation. The design was implemented in two courses at the same institu-
tion — an undergraduate Statistical Methods course in Mechanical Engineering (74 students) and a
master’s-level Applied Mathematics to Engineering course (34 students) — through three tasks per
cycle. In each task, students first produced their own solution, then consulted a generative system,
documented prompts and outputs, compared the two lines of reasoning, and justified a final judge-
ment. Work was assessed through a common rubric with three dimensions: Rigour, Al Analysis,
and Clarity. Because the tasks contributed to summative marks, associations with achievement were
computed against a task-independent component of the final grade. Within the master’s cohort, all
three dimensions improved significantly across the task sequence (Friedman, p < .005; for Al Anal-
ysis, T1 to T3 Cliff’s 6 = 0.56). The undergraduate cohort showed no comparable progression:
Rigour remained stable, Al Analysis fell in the second task before partially recovering, and Clarity
declined monotonically with a large effect (6 = —0.74, p < .001). Undergraduate participation also
fell from 74 students in the first task to 35 in the third, with no evidence that those who withdrew
were the weaker performers. The master’s cohort scored higher throughout, and the gap widened
across tasks. Read through the RBC+C model of abstraction in context (Hershkowitz, Schwarz, &
Dreyfus, 2001), the divergence is one of consolidation, which is theorised to require repeated op-
portunities to revisit and reorganise prior constructs. Cohort maturity and prior selection plausibly
account for the difference in level, but not for the divergence in direction: one cohort consolidated
while the other deteriorated. The evidence is more consistent with cumulative workload in a large
undergraduate class, an interpretation supported by time management being the lowest-rated item in
both cycles and by the observed attrition. The paper argues that the educational value of generative
Al lies in assessment designs that convert Al output into an object of validation and critique, and
that the same design does not transfer across cycles without attention to task load, cohort size, and
the number of documented Al interactions students can sustain.
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