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The ability to construct and interpret graphs is critical for students as learners across STEM
fields (e.g., Paoletti et al., 2020; Potgieter et al., 2008). However, from algebra through calculus,
there are well documented difficulties that students experience with graphs and graphing (e.g.,
Glazer, 2011; Thompson et al., 2017). A small but growing body of literature addresses ways to
support students’ development of graphing meanings by utilizing digital tasks (Ellis et al., 2015;
Liang & Moore, 2021; Paoletti & Moore, 2017). We describe an emerging digital task design
principle: That enabling interaction with theoretically salient aspects of a representation directs
students’ attention there. We use Paoletti et al.’s (2023) framework to determine which aspects
of the representation are theoretically salient and to analyze students’ activity.

Building on the research on students’ covariational reasoning and graphing meanings
(Carlson et al., 2002; Moore, 2021; Moore & Thompson, 2015; Thompson, 2011), Paoletti et al.
(2023) argue that providing students with repeated opportunities to bridge their meanings for
quantities in situations and the graphical representations of those quantities is productive for
developing graphing meanings. This entails constructing quantities from a situation and
representing the “amount-ness” (Stevens & Moore, 2017) of the quantity as a magnitude bar. A
different part of the process entails conceiving of a coordinate point as a multiplicative object
which simultaneously represents the length of magnitude bars along orthogonal axes.

In this poster, we address the question: How does Paoletti et al.’s (2023) framework inform
the iterative design of digital tasks intended to support students’ developing graphing meanings?
We use data collected during a two-year design experiment (Cobb et al., 2003) consisting of
multiple teaching experiments (Steffe & Thompson, 2000). We describe how Paoletti et al.’s
(2023) framework supported iterative cycles of task design, fine-grained analysis of students’
activity, and task revision. We draw on examples in which our task design resulted in students’
activity that we did not intend. We describe 1) how we use the framework to determine where
students' attention could be directed to better elicit the intended activity, and 2) how we applied
this emerging digital task design principle to direct students’ attention in those ways.

For example, we designed a task to support students’ conceiving of a coordinate point as a
multiplicative object. We first prompted students to drag dots along the vertical axis to represent
increases in one quantity for equal increases in the other. Later in the task, we prompt them to do
this again, but also show the related coordinate point in the plane. We intended for students to
notice the coordinate points’ movement as they manipulated the dots along the vertical axis, but
their attention was not drawn to the coordinate point. When revising, we wanted students to
attend to the relationship between the coordinate point and the length of the related magnitude
bar along the vertical axis. We prompted them to accomplish a familiar goal (arrange dots along
the vertical axis to represent a changing situational quantity) through a new type of interaction
with the graphical representation (dragging a coordinate point in the plane). We provide
implications for teachers and researchers as they adapt or design digital graphing tasks.
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