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Announcements

Quiz 2 1s a week from today—covers four lectures
Design Cognition

Design Process

Design lools (today)
Soclal Media (VWednesday)
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[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. Ve still struggle to achieve our goals here.

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)



Today

Schon's reflective practitioner

Empowering design reflection through tools and technology

Ildeation: low-fidelity input

Implementation: rapid construction

Evaluation: feedback

...with examples of each



The Reflective Practitioner
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Reflective
practitioner

Design I1s not a "'plan, then do’ praxis

Instead, the designer Is engaged In an
ongoing conversation with the design

Crrtically, it's only by observing the result
of the doing can the desigher engage

in reflection, allowing them to reorient
and better solve the problem
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We learned something
that we couldn't have
without testing It In the
real world. Schon calls this

reflection-in-action

We operate in a
loop with the
world: trying an
idea enables us to

reflect on that 1dea
and Improve It




Implication

To improve the process:
encourage more rapid reflection, or
improve the quality of the reflection

To improve the tools:
create alternatives that make reflection
easler to do or more informative

The |
Reflective
Fractitioner




The tighter we can tune this loop...
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..the more reflection we are doing, and the better our designs are.

ent




Design tools improve
reflection-in-action.

Jo create a design tool, look for a part of the reflection loop that feels loose—where
reflection is slow or difficult—and tighten that part of the loop.




Design tools should...

'Hartmann 2009

Decrease construction time
solate designers from implementation details

tnable designers to explore an interface technology previously
reserved to engineers or other technology experts
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Goal of early-stage design
tools: low-fidelity sketching

One major open loop 90 9,”5n 1850/
N the design phase IS \ ™

the translation of an
idea from the
designers head out
iNto a sketch: the most
rapid externalized \
representation possible

¥y &

Matt Corrall, edited by Bernstein] 2


https://www.youtube.com/watch?v=vN2MFF2YZjo

Enable rapid sketching

And keep the

Matsuoka, anc

output sketchy

+ uncommitted.

Here, the designer uses the
system to sketch a 3D shape
to convey their idea |loarash,

Tanaka 19991
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Computational sketches
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Imbue the sketch
with computational

properties.

Ihe designer

sketches while the

system helps

visualize potential
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Kazi et al. 20
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Low-fidelity prototypes

'Landay and Myers [995]

Sketch recognition of
Ul components

L ed to many projects
on low fidelity
prototyping of Uls

PAS



Fidelity mismatch

>l4

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

user accounts

+ M ¥ ¢

Figma Make

»

Prototype fidelity impacts the kind
of feedback you recelve:

- Low-fI: does this address the
need!?

- High-11: signals that the design Is
settled, looking for more micro-
feedback

So: what’s the consequence of
tools generating pixel-perfect
designs!?
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Goal of prototyping tools:
decrease construction time

T we can realize our idea or sketch into a prototype faster, then we
can get to a reflection stage faster



Prototyping with Prompts

Many industry practitioners now focus rapid prototyping

activities on agentic tools [Subramonyam et al. 2025; Kobiella et
al. 2026b]

But, this can backfire! Recall from the previous lecture: by leading
with Al suggestions, we lock ourselves into design fixation — we

edit instead of generate, and explore less |[Kobiella et al. 2026a]

Ask yourself: what should Al-augmented prototyping tools look like!
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Rapid, simple controls

[Beginner's Mind Collective and Shaw 20| Z]
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Arduino

Maker board for
artists,

programmers and
NODbDYIStS




Prototyping physical computing

'Hartmann et al. 2006 ]

ava - map-bind - Echpse SOK
Naw

Plug-and-play
hardware and
visual statechart
authoring
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cameras [savase et al 2013

3D print your Y. N

envisioned device,
then screw a
camera Into the
back of 1t and use
computer vision
instead of
electronics

Replacing electronics with

]




Prototyping touch-sensitive Uls
'Savage et al. 201 2]

Make touch-
sensitive physical
devices In
minutes

Create the Ul
layout, and
software takes It
from there




Goal of comparison tools:
facilitate exploration

T we can generate many alternatives quickly, we can more rapidly
explore a design space
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Click here to write down the title Search for nodes using keywords { Genre « Mood « Setting Characterization « Point of View Clarity « Imagery «

The sun beat down on the desert, baking the sand and rocks.
The air was still and silent, not a single creature in sight.
Suddenly, a small rabbit hopped out of a nearby bush. It had
bright eyes and long ears that twitched as it surveyed its
surroundings.

Add new label +

Fores =
The rabbit began to hop across the desert, seemingly without G ®

purpose or direction. As it went, it left behind a strange trail of
footprints that seemed to be leading somewhere. The rabbit
continued on until it reached an old abandoned shack in the
middle of nowhere. il . | O

The rabbit stopped at the door and sniffed around before
entering cautiously. Inside was dark and musty with cobwebs
everywhere. Suddenly, something moved in the corner of the
room! It was another rabbit! This one had glowing red eyes ity g @

and sharp claws that glinted in the darkness. e ®

The two rabbits stared at each other for what felt like an
eternity before one finally spoke: "You have been chosen." 0 - i .
With those words, both rabbits vanished into thin air leaving ® o D @

behind only their mysterious footprints in the sand...

Setting

Space = @ ®

Inducing design galleries

Fantas Mystery Romanc Comedy Horror ,
y y ' 4 Add new label +

Genre

from LLMs [Suh et al. 2024 ]



Explore alternatives

'Hartmann et al. 2008 ]

Tighten the loop by
allowing exploration of
design spaces and
alternatives on a live
version of the application




Explore alternatives

Inventing on
Principle
Victor 2012
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Fio * Aog e Shaw nportanceo

THE PRO MAGAZINE .
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endurance tps
25 push yourscif to
thc next level

Al-driven visual feedback

[Bylinskii et al. 2017]



What would a designer say!?

[O'Donovan et al. 2015]

Tweak Your Design Brainstorm New Designs

Randomize Save |
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Al feedback

Ul Design Critique

1 Visibility of
System Status

Designs should bmep usars infarmaed
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Nielsen Norman Group
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User Control 4 Consistency
und Freedom wnd Standards
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Design Guidelines

Inputs

10 Popular Russian Restaurants in New

York

Ul Screenshot

Comment 1

The expected standard is to use a clear
contrast to distinguish between icons and
background information. In the current
design, the color used for the icons is lighter
and that makes them less prominent. To fix
this, try using another color for the icons.

Comment 2

The expected standard is the icon should
appropriately convey its meaning to the
users. In the current design, the meaning of
the icon is unclear. To fix this, replace the

icon with a more recognizable icon or add a
text label.

Comment 3

The expected standard is use clear contrast
for readability. In the current design, the
label (best) is difficult to see on the image
due to its high transparency. To fix this,
reduce the transparency of the box, apply a

solid color so that the text (best) is readable.

Design Comments

10 Popular Russian Restaurants in New
York

Bbox to Ground Design Comments

Outputs

ben-ended feedback, but critiques according to specific design
ouldelines such as Nielsen’'s Heuristics
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Summary

Schon’s reflective practitioner: designers think in cycles; action then reflection

50, to make the designer better, enable more and better reflection

Design tools aid by accelerating components of reflection-in-action:

-arly stage design: translation of an idea from the designer's head out Iinto a sketch, the
most rapid externalized representation possible

Implementation: If we can realize our sketch into a prototype faster, then we can
get to a reflection stage faster

-valuation: provide better or more rapid feedback to support rteration

The catch: tools that jump straight to high fidelity, or hand you a draft to edit, can
short-circuit reflection -
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