Measuring Data
Visualization Qutcomes

II Move from aesthetic critique to
. evidence of user understanding

&' Design intent rarely predicts
w actual viewer comprehension

S’ Course roadmap: define outcomes,
choose measures, design studies, act

Audience: visualization designers,
a@®  5n3lysts, UX researchers,
dashboard owners



Background: Why Evaluation Practices Fall Short

Evaluation culture rewards
visual craft, heuristics, and
opinion over demonstrated
understanding

Output metrics like views,
clicks, and session time
stand in for comprehension

Effectiveness depends on
the outcome measured—no
universally best chart format

Common flaws: single-method
studies, small unrepresentative
samples, post hoc success
definitions

Comprehension is too broad:
a chart can boost recall yet
inflate misperceptions

Chart by Intent
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Comprehension




Output Metrics Versus Outcome Metrics

Output Metrics

Capture exposure and interaction

® % ®

Outcome Metrics
{—) Capture understanding >
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Exposure Attention Interpretation Comprehension Decision Action

® Output metrics capture exposure and interaction; outcome metrics capture understanding

® Outcome chain: exposure — attention — interpretation — comprehension — decision — action
® Engagement proxies mislead: time on page and clicks reward confusion as easily as clarity

® Aview, a click, or a session tells you nothing about what users understood

® Define outcomes from stakeholder questions before choosing chart types or instrumentation



Defining What Counts as Success

@ Go granular: recall, contrast,
categorization, magnitude
perception, insight, trust,
decision quality

comprehension

e “Comprehension” is too broad—
a chart can boost one outcome
and harm another

Magnitude
perception

@ Match task level to your goal:
point, difference, synthesis, or trend

@ Map each construct to observable
indicators and a validated instrument

e® Set thresholds before testing to
prevent post hoc rationalization P Validated
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Comprehension and
Decision-Quality Measures

Accuracy and response time:
the classic task-performance pair

® Correct for guessing; normalize
success time before comparing

® Insight measures: free-response
takeaways, coded by factor

® Trust and confidence are separate
outcomes; use validated dimensions

® Report speed, accuracy, confidence, |
and trust trade-offs honestly

Trade-offs



Core Measurement Methods

e Task-based

comprehension tests:

controlled accuracy
and response-time
measurement

e Think-aloud and
moderated sessions
surface confusion,
misinterpretation,
and insight signals

e Validated
questionnaires:
perceived readability
(understandability,
layout clarity, data-value
and data-pattern
readability), trust,
and cognitive load

Behavioral analytics
and telemetry as
supporting evidence,
calibrated by graph
literacy and interaction
strategy



Designing a Testable Study

® Convert intent into measurable
learning objectives that map to
assessment questions

® Frame outcome-focused research
questions; pre-register hypotheses
before collecting data

® Recruit participants representing Design Intent Measurable Assessment
the real audience; document graph LT e E b T il
literacy and numeracy as covariates

@® Build representative tasks with
realistic data scenarios, then pilot
to surface unanticipated confounds

® Pilot testing matters: participants
routinely notice features
experimenters never predicted



Pragmatic Sampling and
Task Selection

e Applied teams balance statistical
power against what they can
realistically run

e Pilot testing surfaces participant
behaviors designers never
anticipated

e Reusable, declarative setups swap
stimuli, datasets, and tasks without
rebuilding A REUSABLE STUDY KIT

e Counterbalance and randomize to
control chart familiarity, order ( 3
effects, and context Sample Size Counterbalancing Stimuli

e Drop failed pilot items early; keep \
tools like VisUnit and reVISit in : u .
the loop .




Metrics That Matter for Dashboards

Confidence

Task success Time to insight Error rate calibration

® Core metrics: task success, time to insight,
error rate, confidence calibration

® Perceived cognitive demand and perceived
performance capture cost, not just correctness

® Graph literacy strongly predicts performance;
measure and report it

® Interaction strategies diagnose usability —
they are not success metrics




Avoiding Vanity Metrics in Dashboard Instrumentation

sy

Interaction volume
rewards clicking, not
understanding—pair
every behavioral metric
with a comprehension
measure

Interaction
volume

e

e Comparisons, drill-downs,

and filters create
complexity that must be
measured explicitly

Comprehension
measure

1

Track insight discovery
and decision-change
indicators alongside
task completion
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e Usability problems
make predictive
behavioral signals
stronger, not cleaner



Turning Results into Design Decisions

0

Triangulate quantitative and
qualitative findings using joint
displays before concluding

Label evidence as confirmation,
expansion, or discordance

Treat contradictory results
as insight, not noise

Separate measurement noise
from genuine comprehension
failures via reliability checks

Translate findings into
prioritized, outcome-framed
design changes

Quantitative Qualitative
Findings Findings
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Common Pitfalls and Ethical Guardrails
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e Validity threats: e Privacy: e Accessibility: e Auto-generated e Avoid 'compelled
small unrepresentative testing with real outcomes must hold chart descriptions reliance' on model
samples, leading task business data for diverse users and must be verifiable outputs and
wording, confounded requires consent, assistive technologies by the reader 'designing to the test'
chart comparisons handling rules,

accountable access

RESPONSIBLE Al
STRONGER OUTCOMES




Practice: Building a Measurement Plan
for Your Own Visualization

Pick one real chart or dashboard Measurement Plan Worksheet

and state its communication |

intent as a specific objective . Objective

Outcome
Define outcome constructs, Constructs
succegs criteria, and the tasks Suoay
that will reveal them Criteria
Draft a lightweight test plan: RS
5-10 representative tasks, ety
small representative sample, pinbe
validated or purpose-built instrument

Instrument
Pilot the plan; graphical studies [ Review

routinely surface unanticipated

participant behavior Evidence Ledger

Peer review for measurement | L —‘ _| J . | __‘ e e
validity, acc_essibility, and ethics — ‘ L . | | ’ ‘ _'. i e
then commit to one measurement ‘ el .
action next sprint Ll | b ‘ | -




Course Wrap-Up: Making Outcome
Measurement a Habit

000 From craft to evidence: carry this

0 evaluation mindshift back to your team
Evaluation-first design: build
assessment into the design process, ,_
not bolted on at the end > _) -

Design Measure Review Re—measure

/

Reusable assets: a shared library of
tasks, stimuli, and instruments keeps
studies comparable

/

EvalOps: tighter feedback loops,
co-evaluation with stakeholders,
goals-to-metrics grounding
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Closing commitments: one metric,
one study, one decision changed
by evidence
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Schedule re-measurement so outcomes
stay tracked over time
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