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Representations are indicators of the student thinking process, but they can also mask 
incomplete understanding. Student work may be a physical or pictorial manifestation 
that serves as a record of a solution process, or it may represent simply the end 
product of a solution. Gravemeijer (1999) calls this the distinction between models of 
thinking and models for thinking. Moreover, student work may show multiple 
representations that are superficial re-presentations of the same thinking, but shown 
in different modalities. Fluency can be defined as the use of multiple representations 
that engage different mental models (Lesh, et al., 2003) and demonstrate meaningful 
connections, or translations between the representations (Cramer, 2003). 
The goal of this study was to examine students’ use of representations and evaluate 
fluency by making inferences about mental models. It is part of a larger study of two 
sixth grade classes as the teacher adopts a reform curriculum. Samples consisted of a 
set of six fraction comparisons, including directions to explain reasoning. Analysis 
revealed that student strategies based on equivalent fractions (common denominator) 
were 96% accurate, while area representations of a partitioned whole were 76% 
accurate. One might conclude that models that include area representations are less 
constructive, however the area models were not wholly inaccurate: they were just not 
precise enough for these comparisons. On the other hand, student work showing 
equivalence strategies often revealed overreliance on the strategy as rote process.  

Students who engaged multiple representations showed evidence of translating 
between the representations. Students who utilized mental models that appeared to 
include a variety of interpretations of a fraction also were successful. While small, 
this study suggests that fluency be characterized by the strategic use of a variety of 
representations and by the ability to make translations between them. It also suggests 
that accuracy in a single representation is not an adequate demonstration of fluency. 
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