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Turn HCI research into working design (:/ S @
| decisions, not background reading. :f" \ oy
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Q From guidance origins to perception, k\_ E> Y4 .j"ii\-s \'.
motor laws, inclusion, ethics, and Al-era updates. ) A =) ) 00
£e0s " For designers needing rationale, HCI students \) 4 /
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. needing paper fluency, educators teaching evidence. -
;’ Credibility: peer review, replication, effect sizes, ' 5IA

sampling, stated generalizability limits.

Read fast: question, method, participants,
findings, design implication, boundary conditions.

A Caution: findings are evidence for a context, |
not universal rules; most claims are tradeoffs. »




Background: How HCI Research
Became Design Guidance
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Batch processing and teletypes gave way to interactive terminals and direct manipulation
Grudin: interface focus moved outward—hardware, software, terminal, dialogue, work settings
Milestones: Sketchpad (1963), Engelbart's NLS and mouse, Xerox PARC windows, Star, Lisa, Macintosh

Guidance spread through CHI, journals, W3C and ISO standards, and corporate design systems

Primary sources preserve method and caveats that blog summaries drop




Core Concepts: Mental Models, Affordances, %
Signifiers, and Feedback

PEOPLE INTERACTION +« BETTER EXPERIENCES
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Signifiers \ /- Feedback

Gulf of
evaluation

From perception
to understanding

Gulf of
execution

From intention
to action

® Norman's framework: visibility, conceptual model, good mappings, feedback

® Gulfs of execution and evaluation show where users get stuck
e Affordance = relationship between actor and environment; signifiers are what designers control
e Affordances define possible actions; signifiers communicate where and how Thoughtful
: : . : design connects
e Feedforward bridges execution gulf; feedback bridges evaluation gulf -
people and
e Constraints (physical, logical, cultural) guide behavior; conventions need data, not argument possibilities.

® Make state visible, keep actions reversible, help users recover from errors



Usability Heuristics and Their Research Roots

Evidence, insights, and practical guidance for heuristic evaluation
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Nielsen & Molich (1990): individual evaluators
found only 20-51% of problems

Aggregates of 3-5 evaluators performed
substantially better

Nielsen's 1994 ten heuristics: most widely
applied inspection checklist

Wang & Caldwell: heuristics need updating for ‘.

modern socio-technical interfaces

Law & Hvannberg: Nielsen's set beat
Gerhardt-Powals' principles, but overall
effectiveness low

Reliability problem: wide evaluator variability,
inter-rater reliability rarely computed

Wording trap: 'Consistency and standards'
invites literal vs. generalized readings

Use heuristics early, alongside real user testing —
never as a substitute

Heuristic
Inspection

Research Evidence

©000

Peer review Replication Effect size Sample

Use heuristics to inform and focus your design work
— alongside real user testing.




Visual Perception and Layout: Gestalt and Grouping Evidence

Proximity, similarity, closure,
figure-ground, common region
organize visual fields

Interfaces following Gestalt
grouping: shorter mouse paths,
faster task completion

Gestalt plus interface guidelines
beat developer intuition in
perceived quality

Split legends beside their views
cut split attention; users strongly
prefer them

Caution: eye movement and
preference can diverge from
task-time gains

Proximity and common region
are your cheapest grouping tools

Group to reveal real relationships,
never to decorate

Using Gestalt Grouping
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Proximity

Similarity

Ignoring Grouping

Closure

@

Figure-ground

Common region



Visual Search, Attention, and Preattentive Processing

e Feature Integration Theory: single-
feature targets search fast and in parallel

e Conjunction targets force slow serial
inspection and raise visual load

e Preattentive color, size, and motion
guide attention before conscious scrutiny

e Eye-tracking: GUI type, target presence,
and cue type beat visual complexity

e Guess-Scan-Confirm: gaze starts
top-left, follows structure, then verifies

e Extra clutter does not slow search if
distractors are easily distinguishable

e Salience is emergent and context-
dependent, not a fixed property

PREATTENTIVE ATTRIBUTES GUIDE ATTENTION
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What stands out
depends on the

Motion task and context.



Motor and Cognitive Laws in Practice: Fitts and Hick-Hyman

Evidence-based principles for faster, more usable interaction

Throughput

Mouse 3.7-4.9 bits/s; direct touch
hits 6.95 bits/s, 42-88% higher.

Fitts's Law

Movement time grows with distance, shrinks
with target size. (MacKenzie; SO 9241-9)

Smaller target

Larger target

e

Distance to target Mouse
3.7-4.9 bits/s

Movement time

v

Direct touch
6.95 bits/s

MacKenzie; ISO 9241-9

Research / Standard

Touch Considerations

Menu Structure

PEOPLE / PRINCIPLES / BETTER DESIGNS

Hick-Hyman
Hick's Law is choice reaction time, not menu
search; it does not justify "less is better".

*
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% Hick-Hyman
Research / Theory

I
Touch needs refinements for small targets » Breadth beats depth when users can anticipate v vV v
and speed-accuracy biases. target location; depth raises perceived complexity. E n
» Cockburn & Gutwin's model blends Fitts, visual $ v

HUMAN BEHAVIOR + EMPIRICAL EVIDENCE = BETTER INTERFACES

search, and Hick-Hyman for menus.



Accessibility and Inclusive Design Research

Mouse-only interaction Keyboard-only navigation Screen-reader-friendly table markup
Click and point to navigate. Many tab stops and Semantic structure helps with
some controls unreachable. data lookup tasks.
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WCAG 3 still a Working Draft (September 2026): does not deprecate WCAG 2
WCAG 2 AA gets you close, but WCAG 3 adds new tests and tiered reporting
Keyboard users needed ~7x more time than mouse users on 216 popular pages
13% of pages had behaviors unreachable by keyboard navigation

Table markup improved screen reader speed and accuracy on data lookup tasks
Low navigational complexity between elements drives perceived accessibility

Localization is a design problem: script support, input methods, cultural symbols



Evaluation Methods: From Lab Studies to Field Evidence

CHOOSE THE RIGHT METHODS. GET A FULLER PICTURE.

i Heuristic
W =Q, evaluation 2
|, @fJ Concument Measure and Analyze
& think-aloud I ;
[ | Plan for these key metrics.
- :
Resea!’ch Choose Evaluatlon e .D Retrospective | o
Question Method(s) & think-aloud @ ® A Ia Q
What do you want Match method to i - . SUS - Rask
as ime rrors
to learn? your goals. > :&O‘ Lab study — SucEads

—> * Field study —

@ Key Takeaways

o (2 (3 4 5 6 & o

Concurrent Retrospective Heuristic evaluation Combine expert Lab and field: lab for Plan for task Five-users rule is Document method,
think-aloud: longer think-aloud: more finds general issues;  inspection and end-user  problem discovery, success, time, a misread; credible setting, and
task time, shorter explanations and think-aloud finds testing for thorough field for real-world errors, SUS, studies often inter-rater

total time design recommendations task blockers coverage insight and NASA-TLX need 15+ agreement honestly

.I Build Stronger Evidence Peer review —> Replication = Effect size — Sample

Look for multiple forms of evidence.



EVIDENCE

From Paper Findings to Design Decisions

Research Paper

Author et al. (Year)
Conference / Journal

Method

® Read results for effect size, context,
and boundary conditions

® Write design implications as testable
hypotheses, not slogans

® Designers find research abstract,
jargon-laden, and hard to apply

E Design Card

TOOLS

|
TRANSLATION | === % ﬁ Decision Tree

Y’ Testable
"' Design Hypothesis

[1] Citation

@ Translational tools bridge theory
and interface choices: cards, decision trees

@ Triangulate evidence: pair A/B tests
with qualitative signals

® Document rationale with citations,
context, and known limits



DIGITAL ETHIECS

Ethics, Bias, and Dark Patterns
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EVIDENCE STRENGTH

A multi-dimensional view

Dark patterns manipulate users
against their interests
(Forced Action, Misdirection, Sneaking)

Prevalence: at least one pattern
in 97% of EU apps, 95% of US
Google Play apps

Measured harms: 28% less trust,
54% lower usability in dark
cancellation flows

Harms: privacy loss, autonomy loss,
cognitive effort, emotional distress,
financial loss

EU rules now bind: DSA, DMA, Al Act;
“fairness by design” and “fair patterns”
alternatives

@ Peer review

Transparent cancellation flow

PEGPRILE

Straightforward and user-centered

1 28%

Trust

Replication

less trust

PRODUCTS | A FAIRER DIGITAL WORLD

Dark-pattern cancellation flow
Manipulative and against user interests

Effect size

--- Forced Action

--- Misdirection

--- Sneaking

Usability

v 54%

lower usability
in dark cancellation flows

x Sample



Al-Era Interfaces: New Research, New Principles

@ Conversational agents now a default interface;
quality poorly defined

® 125-study review: Capacity, Alignment, Levers, Outcomes

@ Accountability and inclusion are first-order
dialogue dimensions

® No XAl design standard yet like ISO 9241 for Ul design

® Human-LLM interaction spans conversational
to graphical spectrum

® Users want to steer generated interfaces, not one-shot output “
@ Treat transparency, control, feedback scaffolding as core

design decisions

Conversational
Human-LLM interaction spans

a conversational to graphical spectrum

. Signifiers
D >
User goals : :
and intentions Execution gap

Two-Gulf Bridge

Conversational Agent Quality

Capacity
New
Alignment | Research,
New
Principles

. Users want to steer
Graphical generated interfaces,
not one-shot output

D 2 é

p Feedback . ‘

System response

Evaluation gap

Treat transparency, control, feedback scaffolding as core design decisions



Staying Current: Sources, Preprints,
and Readiness Checklist |

Follow CHI, SIGCHI venues,
[I'l TOCHI, CSCW, IUI, plus W3C WAI 'W3c
for standards | U wai £

Before you cite it

READINESS CHECKLIST

CHI ISIGCHI TOCHI | cscw

I Citation counts reflect influence,
] I not design applicability

= Check preprints for peer review
= and replication before citing

<

What population?

O Weight papers reporting inter-rater

e reliability, sample composition,
effect sizes

What interface?
What task?

2 Adaptation checklist: What population, Whatwisgsiies?

interface, task, measures, stated limits?

Stated limits?

S Write one sentence of design rationale
with a citation per research-backed choice
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