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Abstract

Performance on cognitive tasks is typically affected by many factors simultaneously. For example, performance on a
retrieval practice task is determined not only by memory encoding and retrieval processes, but also by motor processes,
executive functions, affective state, etc. Often, these contributing processes also vary over time. This makes it challenging
to attribute performance changes to a single mechanism, especially in real-world settings.

Here we analyse performance data from multiple retrieval practice sessions completed by special forces trainees be-
fore and after a high-intensity speed march. Learning outcomes improved from session to session, which suggests in-
creased memory function. However, a linear ballistic accumulator fitted to the data showed that changes in non-memory
processes—a decrease in non-retrieval time in particular—sufficed to explain the observed improvements.

This work demonstrates that even with a simple task, assuming that performance changes are attributable to a single
cognitive process can lead to erroneous conclusions.
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