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Existing research indicates that some learning challenges Calculus students face may not be
related to the Calculus-specific content, but rather from issues related to prerequisite knowledge.
Several Calculus topics such as volume by slicing and volumes of revolution have a prerequisite
topic of volume. These Calculus topics tend to be challenging for students in various ways.
Better understanding how these students describe and use volume may help inform instructors as
well as potential reforms to practices to better support student learning of these Calculus topics.

Keywords: calculus, volume, integration, student description

Existing literature documents the influence of prerequisite knowledge on the learning of
limits and differentiation (e.g., Dorko, 2012; Ferrini-Mundy & Graham, 1994; Orton, 1983). It is
possible that these issues could also extend to other Calculus topics. In particular, could student
understanding of volume influence thinking on volume by slicing or volumes of revolution
problems? A 2012 study indicated that, on tasks prompting Calculus students to find the volume
of prisms, issues arose with conceptions and calculations, including some students making
calculations more suggestive of surface area than volume (Dorko, 2012). Building on findings
about understanding of integration (e.g., Jones, 2015; Sealey, 2014), we replicated Dorko’s
study’s design with a focus on volume-related topics found in second-semester Calculus.

Approached from a cognitive perspective, data were collected via written response to surveys
distributed to second-semester Calculus students from a large public university. Three questions
were prompts to find the volume of a rectangular, a circular, and a triangular prism. Data was
also collected in the form of follow up interviews to the survey task. During the interviews,
students were asked to solve two volume of revolution tasks, similar to those typically presented
in their Calculus class. Students were asked to describe their solutions, as well as why they think
their solutions are or are not accurate. Data included what was recorded on paper, as well as
video and audio interview recordings. We collected 97 responses to the survey task and have
conducted 7 interviews. Of the students who completed the survey, 20% of students used an
incorrect formula to calculate the volume of the cylinder and 11% for the triangular prism. These
findings are similar to those of Dorko (2012). Analysis of interview data indicates some issues
with volume in Calculus tasks as well as uncertainty about the volume ideas. One student stated,
“it’s the basic geometry that’s gonna get me.” While this student ultimately correctly completed
each task, the student was consistently unsure of the volume formula they were using for both
the disk and shell method when setting up each problem. The student was also unable to
sufficiently justify the volume formula.

These findings suggest that volume-related ideas are influencing thinking about calculations
done in second-semester Calculus. The poster will display student-generated volume sketches
and will expand on these findings as well as others from the larger study. This will include
findings from additional interviews and discussion of implications.
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Background and Purpose
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