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VISUAL REPRESENTATIONS IN GRAPHS

0

10

20

30

40

50

A B C D E F G H I J

Test Scores
Before
After

Position Length Area Volume

Density

ColorAngle

Slope

Most Precise Least Precise

0

10

20

30

40

50

A B C D E F G H I J

Test Scores
Before
After

The ranking above is a seminal result1 in data visualization.
However: precision = ratio judgment of two values

Is that really what's important in data visualization?
We think trends, patterns, and relations are most vital.

Question:
How can we most efficiently perceive relations in large data sets? 

OUR DATA REPRESENTATIONS
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EXPERIMENTS 1A & 1B: RESULTS
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Experiment 1A

EXPERIMENTS 1A & 1B: VISUAL SEARCH
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Experiment 1B
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Single objects
are better for
perceiving relations.
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EXPERIMENT 2: ENSEMBLE CODING
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EXPERIMENT 2: SAMPLE DISPLAYS
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Threshold values obtained from
a simulation which sampled N
data representations per trial.
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EXPERIMENT 2: RESULTS

CONCLUSIONS
Precision for ratios =\= Efficiency for visual search & ensemble coding

It is easier to perceive data relations when represented by a single object.

Despite their common use, our results show that bar graphs and dot plots are the worst data
representations for processing relations between data points, and result in strikingly serial processing.

Slope graphs, benchmark graphs, and connected scatterplots should be used whenever possible.

However, slope graphs can mislead conceptually2:
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“On average,
  Dutch people
  are taller than
  Americans.”

“On average,
  people become
  taller as they
  become more
  Dutch.”
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