Common Data Visualization
Mistakes and How to Avoid Them

CC‘fJ Goal: recognize, prevent, and correct
recurring chart desigh and communication errors

Scope: chart selection, data integrity,
encoding accuracy, cognitive load, accessibility

Q Outcomes: spot failures fast, apply a diagnostic
- checklist, give actionable feedback

000 Shared vocabulary: scaffolding (titles, axes, /\/

labels, source) versus content (encoding, annotations)

Roadmap: why charts fail, creator mistakes,
reviewer blind spots, practical review routine




Why Chart Errors Cost Time, Trust, and Decisions
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Misleading charts drive faulty
insights, rework, and decisions Before After

that only look data-backed
Audit of 50 public reports: 86% / ‘ I I | I I
1111

had at least one broken chart

12% of 1,584 charts hid or
distorted the data

Financial and investor visuals
can trigger legal or regulatory risk

Aggregated views make correlations
look causal, funding failed investments

Reviewers must catch errors before 5
charts are shared and quoted ~ o — _
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Match the Chart to the Question 5

What is your question asking?
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Compari§on Trend
or Ranking

! | ! | | !

llII ot alll. ‘%

Name the question type first: comparison, distribution, relationship, composition, trend, ranking, or deviation

Relationship Distribution Composition Deviation

Defaults: sorted bars for comparison and ranking; lines for trends; scatter for relationships; histograms or box plots for distributions

Avoid pie charts over five slices, 3D charts, stacked areas for many groups, and dual axes implying false correlation

Every chart drops information — the question decides what can safely go

Use a table for exact values; a single sentence when one comparison speaks for itself



Data Integrity Mistakes: Axes, Ranges, and Aggregation -

Starts at zero

Truncated axis
(shows the true difference) (exaggerates the difference)

Same data.

Different impression.
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Bar and area charts must always
start at zero; truncation exaggerates

gaps

Line and dot charts may crop axes
only when zero is meaningless —
and explained

Cherry-picked time ranges and
missing categories quietly bias
interpretation

Watch aggregation traps: averages
hide outliers, denominators shift,
percent axes run 0-100%

Always state units, comparison
period, benchmark, and data source



Encoding and Perceptual Mistakes:
Color, Scale, and Visual Weight

Rainbow palette
(non-monotonic)
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@ Color is a weak decoding channel — pair it with position, labels, or tooltips

Perceptually uniform sequential palette

Il Rainbow and non-monotonic scales distort ordered data; use perceptually
3 uniform palettes

Sequential for ordered values, diverging around a meaningful midpoint,
qualitative only for unordered categories

O Use saturated hues sparingly; let greys carry everything but data and message

-®-  White background, fewer colors: too many hues destroy visual hierarchy

-



Clutter, Chartjunk, and Cognitive Overload

e Chartjunk: ink that tells the
: ) Before After
viewer nothing new

e Data-ink ratio: how much of

a chart actually carries data |
® Remove easy ink first:

gridlines, borders, shadows,

gradients
e Direct-label values and __ Gridlines
categories; skip legend
switching / \ Borders
e Aim for the middle: too low Shadows
buries data, too high creates
hairlines Gradients

e Harmful junk (hidden bar ends,
busy backgrounds) must go



Labels, Titles, and Storytelling Failures

Clear takeaway title Move time period, Key Takeaways
(ten words or fewer) geography, and units to

the subtitle, axis labels, or notes. _

Vague titles waste charts:
. o ° state the takeaway in ten
ngher SPendmg supports grOWth words or fewer, top-left,
Annual spending and growth rate, by region, in USD largest type.

Move time period,
geography, and units into
the subtitle, axis labels,
or notes.

Keep annotations
short, horizontal,
and next to the data;
one clear annotation
beats many.

Every axis needs a title
and units — include %
and currency symbols.

Spending (USD)

Keep annotations short,
horizontal, and next to the
data; one clear annotation
beats many.

Region q\

Every axis needs a title Every axis needs a title
and units — include % and units — include %

and currency symbols. and currency symbols. A chart without a question

or benchmark is decoration,
not insight.

. o Better charts. Clearer stories. Greater impact.



Accessibility and Inclusivity Errors

Never rely on color alone: add
patterns, shapes, direct labels,
or text

Contrast: text 4.5:1 (3:1 large);
chart elements 3:1 against
background and each other

Charts are complex images:
provide shortr alt text plus a
long description or table

Simple, familiar chart types
beat elaborate visuals; label
elements clearly in reading order

Test in grayscale and at print size
— if it works in black and white,
it is universally readable

Full Color

Grayscale

Y

Color-Vision-Deficiency Simulation
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Contrast Ratio

o

Text 4.5:1
(3:1 large)

Chart elements
3:1 against
background

and each other



A Five-Minute Review
Checklist for Chart Reviewers

©
O

Accuracy: data matches trusted sources,
refreshes correctly, tells the intended story

Structure: chart type fits the question;
honest axis, documented baseline, fair time frame

Clarity: one message, six colors or fewer,
direct labels, no decoration

Accessibility: descriptive title, captions, alt text,
4.5:1 contrast, redundant encoding

Ask the author: what question does this chart
answer? Fail two checks — block it




Giving Specific, Constructive

Feedback on Charts

Anchor feedback to the checklist
and the chart's stated message,
not taste
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Name the mistake, its impact,
then the fix

Example: "Axis starts at 95;
a 20% gap looks like 300% —
redraw from zero"
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Fix misleading scale, wrong
denominator, and hidden data
before styling
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Teachers: model the critique aloud
so students learn the reasoning

Reviewers: frame requests as
decision risk; require revised
chart before sign-off
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Mistake: Axis starts at 95.

Impact: a 20% gap looks like 300%.
Fix: redraw from zero.
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Common Dashboard and Reporting Mistakes
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Keep filter scope, active

filters, and data freshness
visible

Show forecasts differently
from observations; display
uncertainty where decisions
depend on it

A direction arrow without
a comparison baseline
invites false assumptions

Let layout reflect decision
priority; size and color
encodings must be accurate

Test before publishing:
every control updates
every intended component

Filters

Data may
s - y be out of date
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Al-Generated and Self-Service Charts: New Review Risks

Source Data

Metric Definition

Five-Point Checklist

Generated charts
travel beyond their
dashboard: titles, units,
and metrics must
stand alone

‘@

Preserve provenance:
trace which data and
calculation produced
each important
number

Al-Generated Chart

Calculation

iij

Govern meanings:
reuse business
definiation instead
of reinventing
measures per chart
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Design for inspection:

invite filtering,
drilling, and
follow-up questions

Treat Al visuals like
any draft: run the same
accuracy, clarity, and
accessibility checks
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Practice Lab: Critique Three Flawed Charts

Chart 1: Truncated Y-Axis Chart 2: Rainbow Scale Chart 3: Cluttered and Unclear
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Mistake: truncated y-axis Mistake: rainbow scale Mistake: clutter, missing
exaggerates a 20% gap — on ordered data — replace labels, color-only encoding —
label the missing zero baseline. with a perceptually uniform remove chartjunk and redesign.
palette.
Decision impact: Decision impact: Decision impact:
° Fix: o Fix: ° Fix:
Q e For each chart, state mistake, decision impact, and fix using the checklist.
. . e Group discussion: which errors would you block at review, and which are just polish?



Action Plan: Habits for the Next Reporting Cycle
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Name the Write the Run the
question takeaway title five-minute checklist

Next Reporting Cycle

Name the question before choosing a chart type

Write the takeaway title first, in ten words or fewer

Run the five-minute checklist before publishing any chart
Reviewers: charts failing two or more checks do not ship unchanged

Teachers: use the checklist as a peer-critique rubric

Commit to a chart review routine for the next cycle
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