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Abstract Design Elements Results

Can background structural elements of We chose four design elements which we hypothesize to carry structural All of the design elements except for outlined area produced
information visualization, even minor information about data: filled area, bordered parts, joined/separate parts, and significant differences In at least one of the ten semantic
and seemingly meaningless design outlined area. variables we tested. We also found a number of significant
properties, contribute to the perception interactions among the four design elements. We found few

significant interactions among chart type and design, suggesting
that these design effects are largely constant across the
visualization types we chose.

of the data's semantic properties? By
altering simple design elements of five
types of basic charts, we significantly
affected participants’ subjective ratings
of visualized data.
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Factor Group | Stable Complete | Controlled | Inflexible Structured | Isolated | Unified Organized | to Work
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Filled 3.06 3.00 2.93 2.64 3.20 2.66 3.00 3.04 2.97
o _ _ Original Filled Area Bordered Separate Outlined Area no 3.03  3.03 3.08 2.88 (+) 2.88(+) 3.17 274 288 3.5 3.01
Our p_art|C|pants rat_ed Imaginary Parts Parts Area Bordered YES 293 291 312 (+) 2.88 (+) 2.82 3.21 274 289  3.08 2.96
companies based on S|mple charts of Parts no 3.14 (+) 3.10 (+) 2.92 2.66 2.69 3.16 267  2.98 3.11 3.02
departmental spending. Reactions to a | | | | | loned  VeS  314(+) 320(+) 3.44(+) 283  290(+) 331(+) 262 341(+) 322(+) 3.05
chart often reflected its implied physical We applied these design elements to five different simple chart types. Each Parts 1, 295 283 288 269 259 305 278 278 297 293
properties, which were sometimes chart type comes in sixteen configurations, demonstrated below on stacked bars. ouireq  YeS 303 304 300 275 275 318 271 292 307 2.9
-, . Area no
metaphorlca”y extended tO Semant|C 3.06 2.99 3.01 2.78 2.75 3.19 2.69 2.97 3.12 3.00
jludgements of the data. : . . .
JUES Joined Parts Separate Parts Mean semantic ratings (on a scale of 1-5) across all design
Unfilled Area Filled Area Unfilled Area Filled Area elements. Differences which are significant at a p < .01 level are

in boldface and the higher value is marked with a (+).
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Bordered Parts Bordered Parts Bordered Parts Bordered Parts waffle 3.23 3.14 3.24 (+) 3.05(+) 3.06(+) 3.45 277  3.10 3.36 (+) 2.96
bars 3.11 3.12 3.26 (+) 2.93 2.98 (+) 3.37 2.63 2.89 3.21 2.95
Illt haS |imitS but haS pie 3.17 3.16 3.07 2.63 2.73 3.26 2.72 3.05 3.18 3.08
ay g = donut 3.11 3.02 2.86 () 2.74 2.60 () 3.17 269  3.01 3.04 3.03
more ﬂeXIblllty for _ Expe rlment bubble 261() 264() 2.61() 245() 2.36() 266() 270 2.68() 269() 294
people to work within
: L eree. . 9
their responsibility. Forty-two participants from Amazon's We also found semantic effects of chart type. A Tukey HSD post-
Mechanical Turk each saw 20 charts with hoc test was used for pairwise comparisons of the five charts.
"Like an advertising different design configurations in random Values significantly higher (at a p < .05 level) than at least two
agency where people order and were asked to rate each other categories are marked with a (+) and values significantly
work on one project m— W visualized “company” on a scale of 1 to 5 lower than at least two categories are marked with a (-).
and everyone - n - for ten semantic variables: good place to
contributes ideas and work, complete, controlled, Inflexible,
they are melded into Isolated, rigid, stable, structured, unified, .
one whole.” and well-organized. -\~
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