Tasks to Tease Apart Scatterplot Design Decisions
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Abstract
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Scatterplots are among the most common methods for exploring
and presenting data, covering a wide range of tasks and designs.
The variety of scatterplot designs has created a proliferation of
potential design decisions to consider when constructing a scatterplot. However, there remain many unexamined assumptions in
respect to the trade-oﬀs between these decisions. Here, we begin
the process of synthesizing recent work to build descriptive
knowledge of how design decisions aﬀect the analysis tasks viewers
perform with scatterplots. Through deriving twelve abstracted
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scatterplot tasks, we can start to tease apart the diﬀerent

Binning identiﬁes
maximum distribution

aﬀordances of design decisions, and begin to formulate a basis for
prescriptive scatterplot design.

Procedure
Building oﬀ of Schulz, et al.’s [1] concretization of the relation
between data, task, and visualization design, we strive to enumerate
how this combination of factors aﬀect how scatterplots are
designed through a bottom-up approach:

Data + Task = Visualization
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To capture tasks, we survey scatterplot papers in the visualization
research literature. With four visualization researchers (med. 6 years
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experience), we performed a card sort to arrive at a list of 12 tasks.
With these tasks, we can evaluate how instantiations of scatterplots support these tasks, and start to match design decisions to
their aﬀordances and evaluate their trade-oﬀs, dependent on the
characteristics of the visualized data.

Tasks

We evaluated visualization papers within the last six years that
contained the word scatter in their abstract or title. For each paper,
we collected the tasks supported by the scatterplot along with the
design strategies. With this collection, we can start to identify
recurring design patterns for scatterplots and link their eﬃcacy in
supporting the list of scatterplot tasks, as well as identify missing
design patterns for under-supported tasks and data.
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decisions, and provide rationale for the trade-oﬀs between these

symbol

/
/ / /

Shape
Abstraction

Depth of Field

Point Position
Subsampling
Displacement

Axis Ticks
Legend

implicit

Color
Diﬀerentiation

Outline

These tasks allow for teasing apart the aﬀordances of design
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[1] H. Schulz, et al. “A Design Space of Visualization Tasks.” IEEE TVCG (InfoVis 2013), 19(12), 2366–2375, 2013.
Supplemental material for this work is available: http://graphics.cs.wisc.edu/Papers/2016/SG16/. This work is supported by NSF award IIS-1162037.
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