Designing Clear
Data Visualizations:

Introduction and Core Principles

» Clarity: accuracy, fast comprehension,
and memorability define success

» Two audiences: analytical peers vs.
general explanatory viewers

P 2026 trend: Al-powered analytics
demands trustworthy, clear insights

P The core promise: make the right
conclusion obvious, wrong ones
hard to reach



Understanding
Human Visual Perception _

Pre-attentive attributes
(color, size, position) enable
instant visual search

Cleveland-McGill hierarchy:
position > length > angle >
area > color

Gestalt principles organize
elements: proximity,
similarity, enclosure

Working memory limits
comprehension to 5-7
distinct elements at once




Chart Selection: Matching Type to Data and Message

Start with the question,
not the chart:
comparison, distribution,
relationship, composition,
trend, or spatial?

®

Match data type to
question type using the
chart selection matrix
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Bar charts for comparison,
line charts for trends,
scatterplots for relationships,
heatmaps for patterns

Avoid pie charts with >5 slices,
3D effects, and dual-axis
charts; use dot plots,
waterfall charts, or slope
graphs for niche tasks
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3D Bar Chart

3D Surface Plot

Pie Chart (>5 slices)  Dual-Axis Chart 3D Pie Chart Dual-Axis Chart

to tell the right story.




The Role of Color in Clarifying Data

SEQUENTIAL

DIVERGING

CATEGORICAL

Match palette type
to data: sequential,
diverging, or categorical

Ensure accessibility:
1in 12 men have
red-green color vision
deficiency

Use 5-7 distinct hues
max; rely on gray and
saturation for hierarchy

Choose modern tools:
ColorBrewer, Viridis,
Okabe-Ito, and
montecolor
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BEFORE: CLUTTERED AFTER: DECLUTTERED

\°1¢) - Aim for a 'Goldilocks' balance, not extreme minimalism
- Eliminate chart junk: heavy grids, redundant legends, 3D bevels

©>) - Use direct labeling to reduce eye-travel and improve reading speed

- Strategically apply white space and grouping to reveal patterns




Annotations and Narrative
for Explanatory Visuals

Use active titles that state
the conclusion, not just the topic

Apply direct labels, callouts, and
shaded zones to guide attention

Balance annotation density:
enough context without
visual overload

Cite sources and methodology
prominently for reader trust

_-0 Reference band

SOURCE / METHODOLOGY
Detail your data sources, research approach, and key assumptions.
Transparency builds credibility and strengthens trust.




Handling Uncertainty and Variability Honestly

Q “Show confidence intervals and
error bars transparently, without
distorting the underlying data”

@
0 “Use raincloud plots to reveal
raw data, density, and summary
statistics together” o | (O
Q “Choose violin and box plots o

to surface distribution shape,

outliers, and hidden variability” SRR .. T
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0 “Avoid truncated axes, cherry-
picked time ranges, and
exaggerated scales”




Designing for Dashboards
and Reproducible Reports

e Anchor primary KPIs in the
top-left F-pattern zone for
instant scanning

e Use small multiples with
aligned scales to compare
categories at a glance

e Prioritize touch targets,
stacked cards, and
progressive disclosure
on mobile

e |abel data sources, date
range, update frequency,
and methodology
transparently



The Iterative Testing and Refinement Process

e “-Use the 5-second test to @
measure instant recall of :
message and visual hierarchy”

1. EXPLORE

Sketch rough ideas
and chart directions

® "-Run hallway usability tests
with peers to gather structured
comprehension feedback”

® “-|terate from rough exploratory

’ Polish for clarity, alignment,
charts to polished explanatory and audience impact

visuals in cycles”

Test quickly for clarity,
hierarchy, and understanding

® " Avoid analysis paralysis,
over-polishing without
feedback, and ignoring
audience context”

4. ITERATE 3. GATHER FEEDBACK

Refine the visual and message Collect structured feedback

based on feedback @ from peers and stakeholders



Emerging Tools:

Al-Assisted Visualization
in 2026

* Altools enable natural language to
chart, automated generation, and
agentic systems like CoDA

® Al can cut creation time by 70% but
requires human verification for accuracy

* Treat Al as a co-pilot, not a replacement;
maintain oversight and critical review

* Domain-specific visualization Al is more
reliable than general-purpose models




Ethical Responsibilities for Data Visualization Creators

Ensure transparency,
accurate sourcing, and TRUTH &

avoid propagandistic or TRANSPARENCY
misleading design .

Verify Al-generated
visuals: prevent
plausible false patterns
and synthetic data misuse

: "~ INTEGRITY & A\ 4/ INCLUSIVITY &
Design for global VALIDATION . s GLOBAL

audiences: consider - > AWARENESS
cultural color meanings g 4 w
and text direction

Follow EU Al Act,
Wiley guidelines, and
European Commission

research ethics ] o =%
eneRees I | — o | COMPLIANCE &
ACCOUNTABILITY -




Avoiding Common Visualization Mistakes

Cluttered choices obscure the message. Simple, consistent visuals reveal it.
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Wrong chart types:
pie for comparison,

lines for categories,
3D for 2D data

Color failures:
rainbow palettes,
red-green pairs,
and low contrast

Cognitive overload:
too many KPIs,
missing context,
inconsistent visuals

The dual-axis trap:
misuse of correlation;
use stacked panels
instead

Recommend using
stacked panels
to tell the full story
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From clutter
Hard to read.

Hard to decide
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To clarity
Easy to read.
Easy to act.
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Use instead:

Use bar charts for
comparisons, column
charts for categories,
and 2D visuals for
2D data.

Use instead:

Choose perceptually
uniform palettes with
sufficient contrast and
color-blind safety.

Use instead:

Focus on the message
with fewer KPIs, clear
context, and consistent
visual language.

Use instead:
Avoid dual axes for
correlation; use
stacked panels to
compare patterns.

Use instead:

Break complex stories
into stacked panels to
improve clarity and
support insight.



Putting It All Together:
A Clear Visualization Workflow

- - .

Step 1: Define the Step 2: Match data Step 3: Apply color, Step 4: Test with the

question and audience types to visual decluttering, and 5-second rule, iterate,
before choosing a encodings using the annotation to guide and ensure
chart type accuracy hierarchy attention accessibility
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Key Takeaways
and Next Steps
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Every design choice must help
viewers understand data
accurately and quickly

Four pillars: correct chart,
accessible color, thoughtful
annotation, honest uncertainty

Seek feedback, stay current
on tools and ethics, practice
iterative design

Apply the 5-second test
this week and identify
one improvement




PersonWise.

PersonWise - Al digital-human course platform

Scan the code or click anywhere to watch this course live, with voice Q&A
personwise.ai/t/f7Taf3d84/public


https://personwise.ai/t/f7af3d84/public?entry_surface=public_courseware_pdf

