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ABSTRACT 

Research on non-cognitive factors has shown that persistence in 

the face of challenges plays an important role in learning. 

However, recent work on wheel-spinning, a type of unproductive 

persistence where students spend too much time struggling 

without achieving mastery of skills, show that not all persistence 

is uniformly beneficial for learning. For this reason, it becomes 

increasingly pertinent to identify the key differences between 

unproductive and productive persistence toward informing 

interventions in computer-based learning environments. In this 

study, we attempt to address this by using classification models to 

distinguish between productive persistence and wheel-spinning in 

ASSISTments, an online math learning platform. Our results 

indicate that wheel-spinning is associated with shorter delays 

between solving problems of the same skill, more attempts to 

answer problems, and the heavy use of bottom out hints except for 

the first problem. These findings suggest that encouraging 

students to engage in spaced practice and avoid over-using 

bottom-out hints is likely helpful to reduce their wheel-spinning 

and improve learning. These findings also provide insight on 

which students are struggling and how to make students’ 

persistence more productive. 
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