





Fig. 9. The top ten most memorable visualizations for each of the four visualization source categories: infographic (top left), scienti ¢ publications
(top right), news media (bottom left), and government / world organization (bottom right). In each quadrant, the visualizations are ordered most to

least memorable from top left to bottom right.

less memorable than natural scenes, but similar to images of faces,
which may hint at generic, abstract, features of human memory. Not
surprisingly, attributes such as color and the inclusion of a human rec-
ognizable object enhance memorability. And similar to previous stud-
ies we found that visualizations with low data-to-ink ratios and high
visual densities (i.e., more chart junk and “clutter”’) were more memo-
rable than minimal, “clean” visualizations. It appears that we are best
at remembering “natural” looking visualizations, as they are similar
to scenes, objects, and people, and that pictorial and rounded features
help memorability.

More surprisingly, we found that unique visualization types (pic-
toral, grid/matrix, trees and networks, and diagrams) had significantly
higher memorability scores than common graphs (circles, area, points,
bars, and lines). It appears that novel and unexpected visualizations
can be better remembered than the visualizations with limited vari-
ability that we are exposed to since elementary school. In hindsight
this finding is consistent with results for natural scenes and objects.

Our results seem to validate the opinions of proponents on both
sides of the chart junk debate. Edward Tufte says: “All the history
of information displays and statistical graphics — indeed of any com-
munication device — is entirely a progress of methods for enhancing
density, complexity, dimensionality, and even sometimes beauty.” [37]
And Nigel Holmes states: “As long as the artist understands that the
primary function is to convey statistics and respects that duty, then
you can have fun (or be serious) with the image; that is, the form in
which these statistics appear.” [18] We believe that visualizations are
what Alberto Cairo calls a Functional Art: “something that achieves
beauty not through the subjective, freely wandering self-expression of
the painter or sculptor, but through the careful and restrained tinkering
of the engineer.” [10] But it appears that the artist and designer can
have a big influence in making visualizations more memorable.

Understanding what makes a visualization memorable is only the
first step to understanding how to create effective data presentations.
Making a visualization more memorable means making some part of
the visualization “stick” in the viewers mind. We do not want just any
part of the visualization to stick (e.g., chart junk), but rather we want
the most important relevant aspects of the data or trend the author is
trying to convey to stick. If we can accomplish this, then we will have
a method for making data more memorable. This will have diverse
applications in education, business, and more generally, in how data is
presented to wide audiences.

In future work we hope to gain further understanding of the mem-

orability of visualizations. This would include expanding our visu-
alization database in order to gain an even more diverse real world
sample, annotating more of the images with all visualization types and
attributes of our taxonomy in order to better understand the memora-
bility subtleties of specific types or subtypes of visualizations, anno-
tating visualizations with more fine-grained definitions and measures
of visual density, and investigating how memorability is impacted by
multiple visualizations (e.g., small multiples or multi-panel visualiza-
tions). We plan to investigate the effect of time on memorability of
visualizations, and investigate whether certain visual features stick in
the viewers mind longer than others. A particular category worth in-
vestigating further is pictograms. We would like to break this category
down into subtypes to look for specific effects on memorability. We
also hope to show in future work that memorability — i.e., treating
visualizations as scenes — does not necessarily translate to an under-
standing of the visualizations themselves. Nor does excessive visual
clutter aid comprehension of the actual information in the visualiza-
tion (and may instead interfere with it). Finally, we hope to conduct
eye movement studies to identify the parts of visualizations used for
memory or comprehension.

Having a more solid understanding of the memorability of visual-
izations will also allow us to carefully craft future studies to ask the
more important and interesting questions of what makes a visualiza-
tion comprehensible, engaging, or impactful. With a more solid grasp
of what visual elements impact memorability at a low level, we can
control for them at a higher level so as not to interfere with other fac-
tors in future experiments. We will then be able to start answering the
larger questions of how to design effective visualizations.
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