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| ast time

Cognitive accounts can explain many challenges we face in design:

Design fixation: unnecessarily focusing on a subset of the
design space

Demand characteristics: influences that drive study
barticipants to behave in ways that make our system look good

[hey can also help us be precise about how to Improve design:
Gulfs of execution & evaluation: what needs to be reduced!

Analogical transfer: what do we see as related inspiration?



Today

Wicked problems

Strategies for managing wicked problems

Participatory design

Design patterns
Strategies for managing design fixation

Strategies for managing demand characteristics



Design is not a static
process.

It can be studied,
supported, and improved.



Wicked problems

S0 IT you care to 1ind me / look to the western sky
As someone told me lately / everyone deserves a chance to fly



““Math is easy.

Design is hard.”

Jettrey Veen, former VP of Proc

uct Design at Ac

obe



Why is design hard!?

Design: the transformation of existing conditions into preferred
ones [Simon [969]

What s 1t that makes design so hard to do well! Why is it hard to
find preferred solutions that are actually better and creative!?



Wicked problems

Rittel and Webber [973]

Wicked problems are problems whose requirements are
contradictory or unknown: no global optimum

Conflicting perspectives & goals mean there I1s no “correct’” solution:

Urban planning: | can widen the sic
N the streets

Pedagogy: In CS 47/, students simu
and more technical depth—but no

ewalks, but this will create more traffic

taneously want to learn more design,

body wants more work



Design + wicked problems

Zimme

rman, Forlizzi, and Evenson 200/

Design is challenging because it must solve wicked problems.

-Xa
DUS

mple: Wik

NINg away

bedia reduced the amount of spam 1t got, at the cost of

many newcomers. It could be more welcoming to

newcomers, at the cost of quality and spam.

Due to the conflicting perspectives and goals, traditional waterfall
and analytical engineering methodologies will often fall.




Design + wicked problems

ZiImmerman,

-orlizzl, and

—venson 200/

Argument: design is better tuned for solving wicked problems
than tradrtional waterfall and analytical engineering approaches

“Enlightened trial and error succeeds over the planning of the lone
oenius.” — lom Kelley, IDEO

T these traditional approaches ask how we combine known facts and
principles to solve a problem a priori, design praxis focuses on rteration
as a means of exploring and learning

Design argues that we best learn about wicked problems througn

terative feedback processes



So how what!

What do we do when we're facing a wicked problem? Just knowing

that It's wicked doesn't help me...

Step one: console yourself by telling your friends at parties that

what you do Is way harder than what they do, so t
think that you're cool. (This works for me 100% of the

hey should

time.)

vVes

Step two: ensure that you've got the right perspec

represented erther on your team or In the literature, \

and don't reinvent the wheel
T To

day

participatory

Today: design patterns

design N



Participatory design



What power should the
designer have!

In the traditional design process, designers hold positions of power
and status

[ hey decide which stakeholders to engage with, how to prioritize each
stakeholder’s needs, and which design concepts to move forward with.

This power is a source of tension: synthesis Is the designer’s role
and expertise, but 1t also also cuts out stakeholders from direct
or indirect control



Participatory design

A design process that de-centers the designer's role

Involve stakeholders in all phases of the designh process:
DrOCESSES

Non-

Needfinding —

Problem definition

Develop and focus ideas

Non-

-valuation —

iNvolve stakeholders most

darticl

iNvolve stakeholc

darticl

patory desigr

batory desl

ers most C

or

C

cec

dly here

DIOCESSES

cC

dly here




Examples

Collaborating with gig workers to create
platforms for online collective action
[Salehi et al. 201 5; Hsieh et al. 2025;
Calaccr et al. 2025]

VWorking with older adults to design

health tracking applications | [Davidson
and Jensen 201 3; S0 et al. 2024]

Designing AR co-location experiences

with Incarcerated young adults | Martinez
and Squire 2024]




Elicitation studies

'VWobbrock et al. 2009]

VWhen entering a new desigh space (e.g., large multitouch tables, AR

mid-air interaction), how do we know which gestures would be
the most effective for non-technical people!

Concept: tell people the command, and ask them to gesture in a

way that they think should invoke that command. [ hen, look
for agreement amongst these spontaneous gestures.



Elicitation studies

'VWobbrock et al. 2009]

Select Group,: hold and tap

Select Single‘: tap Select Singlezz lasso

=y e vt

cfc

Select Group, and Select Group ;: Use Select Single, or Select Single,

on all items in the group.

Move.:drag Move.:jump %
. . I - Object jumps to index
finger location.




PD is not a panacea

[ he design workshop Is not a neutral ground

Status hierarchies cannot be erased, nor can trust be established, just
Dy Inviting people INto a room

Design valorizes d.school-style creativity—not a skill taught or
necessarily comfortable for underserved communities. “The crayons,
markers and stuff... its like an elementary school activity.”

Design foregrounds blue-sky utopianism when underservec
communities may simply be looking for pragmatic solutions



PD is not a panacea, part 2

VWhen a design team misses the mark, an obvious critique is “you
should have included [stakeholder group X]”

The challenge then becomes: what’s your stopping criteria for
adding stakeholder voices! Is there ever an ethical stopping point?

How do you balance between including more stakeholder groups
and making sure you can still make effective decisions!




Needfinding doesn’t solve
this, either

We espouse @ as a designer’s solution to knowing enough

about a stakeholder group to design with or for them

However, typical design strategies for w can lend false

confidence and incorrect conclusions (e.g., blindfolds)

20



Stuck between a Scylla and
Charybdis!?

Scylla: Trying to build empathy on your
own creates major issues — you should

bring stakeholders onto your team
Bennett and Rosner 2019]

Charybdis: But bringing stakeholders
onto your team creates issues that

prevent It from working too | Harrington,
Erete, and Piper 2019]

2|



Struggles in the classroom

HCI education says “go out there and work with people!”, but we
often rely on convenience samples

And even when stude

The HCI students se
stakeholders

Students feel uncom

nts try to engage In participatory design...

f-segregate and don't build relationships with other

ortable guiding co-design sessions: who's In charge

here! Am | supposec
me!

VWhat ought we to d

to listen to them, or are they supposed to listen to

0!

22



Well, that’s still a downer...

"(Geez, you haven't solved the deep structural and socio-technical issues
with the human-centered design process as centered in VWestern
educational systems and capitalist industrialized societies.”

Sorry.We're all working on It

But we can Intervene In nearly any part of this process If we have ideas.




Design patterns




The trouble with design

Design I1s a praxis with many degrees of freedom, but also many
ways to screw It up

Jemptations to be different or creative can wind you up with
terrible designs

How do we maintain breathing space for new ideas while not
accidentally stepping off the ledge!?

25



Design patterns

Alexander 19/7]

Originated In urban planning

"Each pattern describes a problem which occurs over and over
again In our environment, and then describes the core of a solution
to that problem, In such a way that you can use this solution a
million times over, without ever doing it the same way
twice.

PAS



Design patterns

Alexander 19/7]

"Metropolitan regions will not come to balance until each one Is

small and autonomous enough to be an iIndependent sphere of
culture: patterns include...

Communrty of /000: not too many people, not too few people

Subculture boundary: e.g,, Sk Chinatown 1s bounded by the banking area

[dentifiable neighborhood: < 500 people In local neighborhood units

Neighborhood boundary: subcultures in neighborhoods need restrictea
physical access

27



Design patterns

Alexander 19/7]

“Establish community and neighborhood policy to control the
character of the local environment’”: patterns include...

Four story limit: keep the majority of buildings <4 stories

No more than 9% of land dedicated to parking

-mbellish sacred and meaningful sites in the neighborhooa

-nsure that the community include a balance of people at every stage of
the life cycle

28



Design patterns

Alexander 19/7] .
VWork community

A pattern Connections  |dentifiable .
language is a to macro NeIgNbornooc Quiet backs
set of design Datterns Subculture boundary
patterns, H 4
collected
together, Focz?\ Dattern Accessible Green
organized, :

- v
and Connections Positive Garden wall
connected to 6 MICro outdoor Tree places




Interaction design patterns

'van Duyne, Landay and Hong 200/

Web design, much like urban planning, e
can be characterized by design patterns THE
Examples... St
o , OF
Distinctive HTML titles SITES

Quick-flow checkout

Floating windows PATTERNS FOR C

REATING

WINNING WEB SITES

News mosaics



Interaction design patterns

Web deSign - MATERIAL DESIGN Design Components Develop Resources
also features . o

Material System
pattern

languages: Introduction
Ve ry Sl m | | ar -tO Material Design is a visual language that synthesizes the classic principles of good

. . ‘d eSIgI’] Material Foundation design with the innovation of technology and science.
system” S

except design
systems are
focused lower
level




App design
patterns

Liu et al. 2018]

Collect a large dataset of
Android app Interaction
traces [Deka et al. 20177

Query with a design, and
find how others have
developed similar designs

QUERY Ul

Yandex

SEMANTIC Ul

NEAREST NEIGHBORS




Generative Ul: design pattern
machines

>l4

Create a sign-up modal, add a way to store
user accounts

+ M 2 @

\g

Flema Make Claude Design



Fixation strikes back: design
pattern machines

Task A: Pizza Customization App

C omizeY P o Pizza Corner > Cuslomize Pirza

Create your own Pizza" »~ Pizze Size

N T D o r
30em ;) { 35¢em TN Big@4dcm | Medlum@30cm | Small©24
«0€ “11¢ «2E ) v EE a5 A

Choose your crust Choose Your Crust Size

y ) . f ,
. S aly . .
(" Cheesecrust ) — Big Medium  Smal
DA e 5¢ +OFf 1€

Style your Pizza

B Mushrooms

B samesan

Wanarutty ¥ -5 . . Qa] mi +1¢ Alet ytn. wx -q‘ )
$0.00 300 SR 8 00 € et Roculs Tamaten
- & Pepperoni paorke: 403 (+1 eure) & "

versity usmg A\ N : I—hgher diversity vv/o N

Study with designers using Fisma Al's First Draft: designers take anc

refine Al drafts, Instead of buillding their own Uls from scratch — less
design diversity [Kobiella et al. 2026




Dark design patterns

Not all design patterns are good: dark patterns are strategies that
designs use to coerce, steer, or decelve you Into making a decision
that rts creators want

Please select Yes below if you are happy to receive email notifications of exclusive member offers from
M8 Group companies. You will always have the option to unsubscribe from any emails you decide you
would rather not receive.

| do want to hear

| would like to join Backstage Pass & agree to the
| BAﬁKSU&% Terms & Conditions & to receive emails & other h - . z
PAS promotional offers. Items in your cart are in high demand. YES about exclusive

offers & discounts

View the Backstage Pass Privacy Policy

Your order is reserved for 05:25 mini

Don't worry, we will never sell or rent your personal information, it's part of our privacy policy. Also, you can
update your preferences and unsubscribe from 'My Account' at any time.

gelgesle Pressure tactics Graying out the option to
enrollment (applied to every decline
tem In the store) "




Whoops: generative Uls

inherit dark patterns ;...

' B o Iy  Visual
Bl  What Our Customers Say

"The Shu has changed the way | think : TeStlmonlal
ff vour next purchase: Offer penny!” - Alex Ik about quality. It's worth every
10% oft you L %

sybscribe NOW and qet

Q'\d?} SO0N.

OK

Ablrechen

"Fantastic product wi
with :
’ everyonel* - Joma:. unbeatable value. Highly recommend it to

Countdown

Forced Tioanz

Action Limited Time Offer!

Comparison

Join Our VIP Club Prevention

Sign up for our newsletter and get 15% off your first purchzse!

the newsletle

Sign me up for
g get 10% off your prCh

Limited subscribe now and
Time

*Limited time offer, don't miss out!
: ~ lete Purchase
"I love the exclusive deals ana early access to new products!” - Sarah T. comp

ase!

L.ow Stock
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Process intervention:
dealing with fixation




Recall: design fixation




Quantity or Quality?

Bayles and Orland 2001 ]

Can forcing yourself to try
multiple options combat fixation
and produce better designs!
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Quantity or Quality!?

Bayles and Orland 2001 ]

“While the quantity group was busily churning out piles of work—

and learning from their mistakes—the quality group had sat
theorizing about perfection, and in the end had little more to
show for their efforts than grandiose theories and a pile of
dead clay’

40



Parallel prototyplng

'Dow et al. 201 0]

l

Design
g Pesion dANGER!
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Parallel desigh = more clicks

Parallel

Serial

0 60 | 20 1 80 240 300 360 420 430

Clicks per million impressions



Process intervention:
dealing with demand
characteristics




Demand characteristics

Dell et al. 2012]

Response bias due to signals In a study that indicate what the
researcher Is hoping to see: activating status differences

Participant Researcher Participant Researcher
2.5x more preferred overall
| want to get your

l I feedback on this
. . design that | made.

Participant  Foreign  Translator

researcher researcher
5x more preferred amongst low-status participants

| want to get your

| want to get your

feedback on this
design that | made.

feedback on this

| want to get your
feedback on this
design that | made.

Participant



How many deSignS? Tohidi et al. 2006]

1 dramer

[#
W L - -
./— 2 \
4 ‘1 00 &m
R
N
4%
e
no
pos
\
Jun Of 4 2

Prior practice: create your prototype, then show It to
people to get feedback. But is this really optimal?

Study design:

Method: show participants low fidelity prototypes for a
redesighed smart thermostat and ask for feedback

Control: show participants just one design (‘‘the best’)

[reatment: show participants three designs

Measure: quantitative ratings of the design, as well as
valence of the verbal feedback




1 dramerr

- “‘ - ‘ . -
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\
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How many deSignS? Tohidi et al. 2006]

“We found that when presented with a single
design, users give significantly higher ratings
and were more reluctant to criticize than when

presented with the same design in a group of
three.”

Why!

Weakening demand characteristics




Summary

The design process Is a set of structured activities meant to address
problems In how we generate and develop 1deas

[hese activities are well attuned to solving wicked problems, which

feature contradictory or conflicting goals

Participatory design is a movement to decenter the designer's power

N these activities. It offers many opportunities,

out also many challenges.

Design patterns help us avoid reinventing the wheel.

We can intervene on these activities to address shortcomings in how
we practice design: e.g., parallel prototyping and comparing multiple
designs (to reduce design fixation and demand characteristics)
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