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Wednesday, 10 July

-- 08:30 Breakfast

-- 09:00 Introductions

-- 09:15 Generative Theories of Interaction
-- 09:45 Instrumental Interaction

-- 10:45 Break

-- 11:15 Analysis and Critique

SCh edU‘e - 12:00 Lunch

-- 13:00 Co-Adaptation
-- 14:00 Analysis and Critique
-- 14:30 Reconstructing Google Slides

-- 15:30 Break

-- 16:00 Generating Generative Theories
-- 16:15 Discussion: Designing Actionable Principles

--17.00 End




Understand the concept of
generative theory

Apply two generative theories
NEE[daNale) VAol of interaction

Transform an existing theory
into a generative theory




Concepts & Principles

Instrumental Interaction
Instruments & Substrates

G e n e ra t i Ve Reification
theories of [
| n te ra Ct I O n Co-Adaptation

Human-computer partnerships
Discoverability
Expressivity
Customizability
Appropriability




Descriptive:

Predictive:

Control:

Generative:

plle
Exa

Predict behavior

mples:

Types of theory

Describe behavior Observational study
-rameworks, taxonomies, models
n context, weak claims, low+ external validity

Distributed cognition, boundary objects

Controlled experiment

Mathematical relationships
Low context, strong claims, good external validity
Examples:

Control behavior

Fitts law, McCollough effect

Controlled event

Mathematical relationships
Specitic context, strong claims, high external validity
Examples:

Schedules of reinforcement, shaping

Generate behavior Participatory design

High context, few claims, untested external validity
Examples:

Technology probes, interactive threaa



Descriptive:

Predictive:

Control:

Generative:

plle
Exa

Predict behavior

Types of theory

Describe behavior Observational study
-rameworks, taxonomies, models

n context, weak claims, low+ external validity

mples:

Distributed cognition, boundary objects

Hypothesis-testing experiment

Mathematical relationships
Low context, strong claims, good external validity
Examples:

Control behavior

Fitts law, McCollough effect

Stimulus control experiment

Mathematical relationships
Specitic context, strong claims, high external validity
Examples:

Schedules of reinforcement, shaping

Generate behavior Participatory design study
n context, few claims, untested external validity

Hig
Exa

mples:

echnology probes, interactive thread



Who is who?



Generative theory
92:15 -9:45



(Generative

Wendy Mackay

theory




ACM Transactions on

Computer-Human
Interaction

(Generative
Theories of
INteraction

Michel Beaudouin-Lafon

Susanne Bgdker
Wendy E. Mackay







Why
generative

theory?




Natural Science Research Mackay & Fayard (1997

Move back-and-forth between theoretical and empirical
study of natural (and social) phenomena

Theoretical m

Empirical

New observation

New observation



DeS|g N ed a rtﬁ:a Cts Mackay & Fayard (1997)

... but researchers are not ‘independent observers’
of human-designed artifacts

Pesign

New prototype




H Cl Resea rCh Mackay & Fayard (1997)

... combines natural and social science with creation and study of
human-designed artifacts

Theoretical

/

N

Design

New prototype

NN\

New observation

Empirical

New observation



H Cl Resea rCh Mackay & Fayard (1997)

Design methods focus on study of artifacts,
Generative theory focuses on creating innovative artifacts

New model

Theoretical

Generative
theory

Design

New prototype

Design
methods

New observation

Empirical

New observation



Theory Theory Theory

Generative Theory of Interaction

Generative Generative Generative
principle principle principle

VV \/ \/

Existing Existing
Artifact Artifact

Analytical lens

Critical lens

Constructive lens



Generative Theory

Analytical lens

Critical lens

Constructive lens

Concept

Principle

s the concept
applied?
If so, how?

s the principle
applied?
If so, how?

s the concept
applied to its
fullest extent?

s the principle
applied to its
fullest extent?

How could the
concept improve
the system?

How could the
principle improve
the system?



Instrumental Interaction
9:45 — 10:45



Break
10:45 - 11:15



Analysis & Critique
11:15 -12:00



AGEWSIEE Critique




Instrumental Interaction

Have any principles from the concept of
instrumental interaction been applied?

Analysis |-

polymorphism
reuse




Analysis “Fill Color” Command




“Fill Color” Commano

Select the circle shape

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

InNteraction




“Fill Color” Commano

Click on the "fill color” icon

Current
INteraction




“Fill Color” Commano

The color palette appears

Current
INteraction




“Fill Color” Commano

Choose “red berry” from the color palette

Current
INteraction

,5

7 $22°223 000

O
‘\ /| ' red berry
O o i Q

a2
i )
g
Uaige wpad)
8

W Transparent




“Fill Color” Commano

The circle changes color

Tools Extensions Help

Q Q_] \ v éo ?‘

C Lirrent pee—e

SIMPLE LIGHT a

INteraction

® A

red berry

_
LS,
{ 4
{ 3
\ J
h o
-
s

W Transparent




1. Select the circle shape.

Tools Extensions Help

-

2. Click on the "fill color"

Tools Extensions Help

icon.

-
|

A

3. The color palette appears.

Tools Extensions Help

&) Q_] N v Q. L‘ = = Arial -
I . ‘Solid Gradient
SIMPLE LIGHT ’
® 0000170
CUSTOM
T CN4
'7' ! 90000
| 900 9 0000
® 000000
o0 00000
o0 000000
o0 C0 000

4. Choose "red berry" from the color palette 5. The circle changes color .

Tools Extensions Help

B & N\~

0
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N L = = Arial -
Solid Gradient

SIMPLE LIGHT ra
® 000060 0
CUSTOM
®
000
ﬁ@‘ o 0000
! red berry <

& 9
QC 000000

Tools Extensions Help

B & N\~
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Q 7 = = Aria v
T ——
Solid Gradient

SIMPLE LIGHT 7
® & 900 O
CUSTOM

®

0000

og® 000000
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Principles

Reification

Polymorphism

Reuse

of a

of an

of a

of an

of a

of an

command

effect

command

effect

command

effect

Actionable Behavior

transforms a command into a persistent, interactive

. Instrument
Instrument =

transforms effects into a persistent, interactive substrate that :

contains objects, interprets objects and manages : Substrate
relationships among objects. '

enables an instrument to affect different types of objects i Multi-object
enables a substrate to manage different types of | Multi-
relationships : relationship
applies previous actions to different objects i Macro

applies previous effects to different objects Template



Instrumental Interaction

If the principles have been applied,
do they improve or hinder the system?

< ri -t i u e If they have not been applied,
q what problems does this cause?

Could applying the principles improve the
interface?




Google Slides



| unch
12:00 — 13:00



Co-Adaptation
13:00 - 14:00



(Generative Human-Computer
Theo ry o)l Partnerships
| f te [a Ct| On. Wendy E. Mackay



INnspiration:
Physical tools

We can use tools as designed




INnspiration:
Physical tools

We can also innovate

We use the properties of the object
to accomplish the task at hand



INnspiration:
Physical tools

We can also innovate

We use the properties of the object
to accomplish the task at hand

... Or use the properties of a tool
to accomplish a different task



CO_Ad d pt AAS Focus on the user’s interaction
Sy S.t ems with the system over time



We start as novices and learn




...some can become virtuosos




Human roles vary
relative to computers

Human-Computer Interaction Artificial Intelligence Mediated Communication

Computer treated as a tool.: Computer acts as a servant: Computer mediates
User performs tasks System performs tasks human communication



Co-Adaptation:

Adapt to technology

We discover what
technology
can do

Discoverability




Co-Adaptation:

Adapt to technology

We discover what
technology

can do Discoverability

We learn how
to control
technology
to express
ourselves

Expressivity




Co-Adaptation:

Adapt to technology Adapt technology

T . T

We discover what We customize
technology : . technology to
can do Discoverability meet personal

Customizability needs

We learn how
to control
technology
to express
ourselves

Expressivity




Co-Adaptation:

Adapt to technology Adapt technology
We discover what We customize
technology : . technology to
can do Discoverability meet personal
Customizability needs

We learn how
to control

technology “ We reinterpret and

to express . appropriate

ourselves Expressivity | technology to
innovate

Appropriablity



Co-Adaptation:
Human-computer partnersnips

Adapt to technology Adapt technology
We discover what We customize
technology : . technology to
can do Discoverability meet personal
needs

Customizability

We learn how
to control

technology “ We reinterpret and

to express . appropriate

ourselves Expressivity | technology to
innovate

Appropriablity



INstruments

Commands become interactive objects

Reification of a command

transforms a command into a persistent,
interactive object (instrument)

Polymorphism of a command

enables an instrument to affect different
types of objects

Reuse of a command
applies previous commands to other objects

Substrates

Effects become persistent relationships

Reification of an effect

transforms the effects of a command into a
persistent, interactive relationship (substrate)

Polymorphism of an effect

enables a substrate to manage different
types of relationships

Reuse of an effect

applies previous relationships to other
objects




Adapt to...

User learns the technology

Discovery of an action
lets users see possible future actions

Discovery of an effect
lets users see how the system interpreted
their behavior

Expressivity of an action
lets users transform deviation from the
norm into rich output

Expressivity of an effect
lets users fine-tune effects into reusable
objects

Adapt...

User appropriates the technology

Customization of an action
lets users create new instruments or
transform properties into families of tools
Customization of an effect
lets users redefine the mapping between
actions and effects
Appropriability of a property
lets users reinterpret a property
Appropriability of a relationship
lets users reinterpret relationships among
objects
Appropriability of an effect
lets users reinterpret an effect




N aulGEIss Il System modifies
TN EElia sl User behavior




Reciprocal Co-Adaptation:
Human-computer partnerships

System adapts to the user System adapts the user

- system modifies (or adapts
Learnability th : pts)

e user’s behavior?

What happens
if the system can
learn from (adapt to)

the user? Moditiability

System discovers System modifies
patterns of user the user’s behavior
interaction over time







HCl research challenge

Compromise between power and simplicity

Power of
expression

Simplicity of
execution



HCl research challenge

Move the curve!

Power of :

expression Simple things should stay simple

Complex things become possible

Simplicity of
execution



- —

computer
INteraction



Artiticial
intelligence

& )

T
(,63



Human-Computer
Partnerships

Combine:
computer as a tool computer as a servant
to augment human capabilities that takes over certain tasks

But keep the user in control!




Interaction cycle Interaction cycle

Always involves both
humans and algorithms




Human-in-the-loop Interaction cycle

Research in artificial intelligence
measures the algorithm’s performance

not its impact on the user
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Human-in-the-loop

“Intelligent” agents
change the user’s role

from an author...




Human—in—the-loop " Just s0 you know dad's in

prison

o ——-.
What????77 Are you

joking?
44 . ) S
Intelligent agen’ts TS ——
change the user’s role your phone, im freakin out

| ad— — — Pe.
| mean, just so you know
dad's interested

—

from an author...

sorry in bathroom. dad's
O an error corrector

interested Iin dinner
tomorrow

-

S ————————
- You just took 5 yrs off my
life with that autocorrect.




Human-in-the-loop

DiiiSranalidoaililnl M The same algorithm with
IhHRHEEEInhltaelailos Bl  different interaction may
nEVAN o dIEEInGCRINa St cause different user results




Human-in-the-loop

Different algorithms
with the same interaction
may produce same user results




Human-Computer
Interaction perspective

What is the role of the human?
Let users benefit from the system

Empower users:
gain skills
control the interaction




Instead of treating people
as a source of data

for an algorithm

Consider algorithms as a
source of information
for the user




Instead of treating people
as a source of data

for an algorithm




H Jrmall- Take advantage of the
CO M) p Uhf2J@ best features of humans

and computers

partnerships




What is a “partnership”?

Take a taxi

Driver in control




What is a “partnership”?

Drive a motorcycle

User in control




What is a “partnership”?

Ride a horse

Shared control




Human-computer
partnerships

Combine three types of relationships
between the user and the system

How let users control the interaction?




A.l. perspective

Human-in-the-loop

Measure of success:
Does the algorithm perform better?




A.l. perspective HCI| perspective

Human-in-the-loop Computer-in-the-loop

Measure of success: Measure of success:
Does the algorithm perform better? Is the user better off?




Better intelligent

algorithms are neither BBy aildl<laisls

necessary nor IR IS ISk
sufficient




Co-Adaptation:
Human-computer partnerships

Adapt to technology

Discovery of an:

Feedforward
What can it do next?

action lets users see
possible future actions

Discoverability




Co-Adaptation:
Human-computer partnerships

Adapt to technology

Discovery of an:

action lets users see
possible future actions

Feedforward
What can it do next?

effect lets users see how Discoverabi\ity Feedback

the system interpreted What did it just do?
their behavior




Co-Adaptation:
Human-computer partnerships

Adapt to technology

Expressivity of an:

action lets users
transform input
variation into
rich output

input variation
Transform deviation
from the norm into
expressive effects

effect lets users tweaking

fine-tune or tweak Adjust effects into
effects into reusable reusable results
objects




Adapt technology

Customizability of an:

action lets users create
new instruments or

transform properties into
families of tools

Co-Adaptation:

Human-computer partnerships

| Customizability

Customization of an effect
lets users redefine
the mapping between
actions and effects



Co-Adaptation:
Human-computer partnerships

Adapt technology

Appropriability of a property Appropriability of an effect
lets users reinterpret a property lets users reinterpret
a result

Appropriability of a relationship
lets users reinterpret
relationships among objects

Appropriablity




Co-Adaptation:

Adapt to technology Adapt technology
We discover what We customize
technology : . technology to
can do Discoverability meet personal
Customizability needs

We learn how
to control

technology “ We reinterpret and

to express . appropriate

ourselves Expressivity | technology to
innovate

Appropriablity



How to discover

Discoverability the system’s capabilities?




Shale iR (ol uloikRk:lus (0l that predicts future behavior




Discoverability

From unconscious action to understanding

Unconscious actions GraspSense
may predict future actions Interstices

Detect predictive behavior Apple’s enlarged mouse cursor
to aid the user ToolTips

Let users learn from unconscious action Design example
then shift to intentional action ... Octopocus




Pick up a glass ... what happens next?

Take a drink



Pick up a glass ... what happens next?

Take a drink Put the glass away

//




Predict gestures

Hovering
Webb et al. Interstices (CHI'19)
Landscape architects
drawing on a bimanual tablet
Placement of their hands Away

unconsciously indicates their next move

Rested







Find the cursor

Apple mouse cursor

What do you do if you cannot see
the mouse cursor on the screen?

Wiggle the mouse ...

Mouse cursor gets bigger




Transition from an

: : to a conscious action
unconscious action




Tooltips

Pause on an interactive element View  Recording
to display more information about it

\ £ v

v v Picture

14 /13 , 12,11,10, 9 8, 7,06, 5,4 ,3 ,2,1,0,1,2, 3, 4




Snrk:iauslslolalcll Why not use gestures to
TS asle) sl interact with commands?




—
..... -

( September =)

M T W T £
8 e 10 11 12

Tuesday September 9, 2014

Interact via gestures

Today’s smartphones are more powerful
than the computer
that put a man on the moon



Interact via gestures

The interaction is very simple ...
but also very limited




Interact via gestures

The interaction is very simple ...
but also very limited

unlike physical tools

Play violin




Remember?

Compromise between power and simplicity

Power of
expression

Simplicity of
execution



Remember?

Move the curve!

Power of :

expression Simple things should stay simple

Complex things become possible

Simplicity of
execution



Making it simple ... EBEKEQ 1) i1l




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Observe how users use gesture commands
Biggest problem:

Users have to learn and remember
which gesture performs each command




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Observe how users use gesture commands
Biggest problem:

Users have to learn and remember
which gesture performs each command




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Experts want to act quickly:
They just execute the command




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Experts want to act quickly:
They just execute the command

Novices hestitate when they need help
Dynamic guide appears




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Experts want to act quickly:
They just execute the command

Novices hestitate when they need help
Dynamic guide appears




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Progressive feedback
discover what the system understood




Find gesture commands

Octopocus (Bau & Mackay, UIST'08)

Progressive feedback
discover what the system understood

Progressive feedforward
discover what is possible

The width of the path shows
the probability it will be recognized




nelp

save







How to generate personalized,

Expressivity expressive output?




Instead of treating all input the same

EXpressivity

let users exploit user variation




CXpressivity
Capture variability in the user’s input
Interpret music

choose performance style

Vary drawings
control the variation

Modify handwriting
select expressive characteristics

Design example
... Expressive keyboard




,. Interpretations vary

Individual ditferences in music performance
Sloboda (Trends in Cognitive Science) 2000

C
O
-—
O

>

(o)
()
X

Expert musical performance
not just a matter of technical motor skill

also

ability to generate expressively different
performances of the same piece of music

Pianist D

% Deviation

trends in Cognitive Sciences

Fig. 2. Consistency in performance. Percentage deviation from mechanical regularity (zero line) in two
pianists’ performances of the theme in Mozart’s Piano Sonata in A Major, K. 331. Solid line: first performance,
dotted line: repetition. This shows the reproducibility in expression by a given performer across performances.
(Reproduced, with permission, from Ref. 10.)




Vary line drawings

Each individual line is different

Variation is partially intentional
and partially random




Handwritten text

Very expressive ...

T will be ankful for wrar 1
I Inoue
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N il et A ———— ————

: S ——
1

= b - r

: | 0y
e fhe i e bt
W / / }7[’ '."'1"151 mﬁ"{l-f 1’1‘0 P whal -PI oA v e
T / b e 'f/)’uen Kb | Gc:r/‘ whal I hharve
Y/l 66’ H’"aﬂ’(y‘u.{ Dr Lef 1 L hace
| w.ll b.o fhar ":/; -fo r owehhial s ot
f2l wifl be thanklul Tor -what L Aae
| & fw (1 _évc, ‘;H')a,,,(/-/,‘ / ?‘pc_;/' 'l_.-;/l?év L I A L &
| Q._:-I J«vz'// /95 /fmm(/’fo / f}// r»fﬁ}‘?ci/' * /’M?r:
5 ,oj: :,/,'.// \9.5.7 -}‘%ra,,.{{'cz/ {C/ oy {'?C}f I }’;Ql"f‘]
'. "‘:I‘ ¥/ // .0.(—' +h a/rﬂz,/'{—‘(;,_ v /7(,\/ r “Ya e
s mz VV/// e szft/./;’fl for gl L Nave
ST will be th Al [ 1o, Wf"i’—’(.; T Aasre
, }"/ (')’)C' *"‘f’l:rn-'+64( {\"/ wal I

. U /) ;
,( ),7.‘( v ,./‘.J.c‘(/ ..,',’ 7 -

L De it o el T
witl be Tharkoel Po whaf L 4




Handwritten text Text messages

Very expressive ... Not so much...
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How to add a personal touch?




Create rich output

Expressive keyboard (Alvina et al., UIST'16)

How to type quickly:
Gesture type (Swipe type)
Slide finger from key to key

pepper pepper pepper

A T T T T =T N T~

’ . | | J ---li Q._ L i | i 3 .', 4.. & o ] ) ) ] . I B AA3 | | _—‘ JL L ] ] ] ._ s

Systemsgoal. Als|BRESGIHIJIKFL] |AIS|IDIFIGIH|JIK|L| |A|S|DYEI64+HIIHAL
recognize the correct word zlxlclvietnt®l zixlclviBInIMm zlxlclviBsINIMm

despite huge individual variation - - SPACE




Create rich output

Expressive keyboard (Alvina et al., UIST'16) Each successfully inputs the word “great”

How to type quickly:
Gesture type (Swipe type)
Slide finger from key to key

g1 PV e ang B Y3 fUd pI Roy |P al iwi fel i | &Y EvA full Bl kel ip

of fsil i K| gl fall Bl O 2l s id: e | Fall it Bl P

T 2 x e vb nm<& T Bl B <<

System’s goal: , e , 1=
recognize the correct word

despite huge individual variation , .
i (Wi Fel B Bt EY) EUR BiN RO P ClN EW S| BhE Bt BYA EUN BIN FOY P

40% faster than regular typing 2 K5 0 W el i i all £31 (<) 0 [ ikl 10 k)

™ 2z x ¢evbnm<& 2 B NG N A O <

L




Different expertise

Expressive keyboard (Alvina et al., UIST'16)

Machine learning
Guess or classify the correct word
Throw away human variation

Word \

Recognizer

W
Rich gesture J Variations J




Different expertise

Expressive keyboard (Alvina et al., UIST'16)

Machine learning
Guess or classify the correct word
Throw away human variation

EXPRESSIVE KEYBOARD

Rich output Mapping

Human-centered approach
Transform human variation
Into expressive output

Feature
analysis

Recognizer

qwe T Tty ui op

a s d f gh j k |

Z X ¢ v b nm

— Rich gesture Variations




Different expertise

Expressive keyboard (Alvina et al., UIST'16)

How to personalize output while typing ?

Instead of treating human variation
as 'noise",
interpret it dynamically

Dynamic typography plain style
Dynamic typography plain style
Dynamic typography informal style

Dynamic £/po raphy kids style
Dynamic tyPogaphy spread style
Dynamic lypography elegant style
Dynamic typography scripte style







Tweaking

Adjust the output afterwards (post hoc)

Adjust color
control the hue, change the brightness

Adapt text to fit
Exp re Ssivity modify the size, space or characteristics

Design example
... StickyLines




Instead of requiring default settings

EXpressivity

Let users tweak the output




Tweak the master

How to make the text fit?

Different strategies:

1. Rewrite the text:
remove “much”

2. Reduce the font size
from 80 to 60 points

3. Compress character
Spacing by 4 points Spacing: = Condensed By |4

4. Extend placeholder width




Adjust Color

Start with the basic hue
then adjust the brightness
for a new color

Opacity
| 100 %

N . P =




Tweaking

Ciolfi et al. StickyLines (UIST '16)

What if the user wants to adjust
the default placement?

Tweaking lets users make small changes
that offset the “normal” placement




Let users create their own
ppropriability commands and interaction




Appropriability
Users create personal tools and interaction
Select from a family of tools

Choose crayons or pencils

“Currying” tools
Transform tool properties into new tools

Colored brushes pproprl 10111 y
Specific times

Map actions to commands

Design example:
Fieldward




Currying Create personal tools

In Computer Science: In Instrumental Interaction:

Transform functions with multiple arguments Transform commands with multiple properties
into a family of functions into a family of commands
each with one argument each with one or several properties




Currying

From a command with multiple properties
to a family of single-property commands

Transform general tool for drawing lines into
colored crayons and colored pencils




Currying

From a command with multiple properties
to a family of single-property commands

Transform general tool for drawing lines into
colored crayons and colored pencils

or create personalized brushes




Currying Create custom tools

Transform a timer tool into custom timers

Create individual time warnings
when giving a presentation
printed or hand-drawn




Currying Create custom tools

Transform a timer tool into custom timers

Create individual time warnings
when giving a presentation
printed or hand-drawn

Create custom timers from a timer app

Apple watch timers
1 minute
3 minutes
5 minutes

| © 03:00 :: 05:00 -/




. Personalze gestures

call alice

How to create our own gesture commands?




Y w 12:28

Personalize gestures REGISTER

Fieldward (Malloch et al., 2017) Facebook song

Share on Facebook the song I'm currently listening

0

User:
gestures must be easy to recall

System:
gestures must be easy to recognize




Personalize gestures

Fieldward (Malloch et al., 2017)

Define gestural commands

Dynamically show
what the system understood
and what is possible

Blue = recognizable
Purple = ambiguous
Red = already defined







Reveal the

underlying model
Fieldward (Malloch et al., 2017)

Fieldward does not only reveal
what gestures can be recognized

Drawing the “same” line
but in different directions
Can produce two different commands

( € Register Gesture

snooze alarm




Co-Adaptation:

Adapt to technology Adapt technology
We discover what We customize
technology : . technology to
can do Discoverability meet personal
Customizability needs

We learn how
to control

technology “ We reinterpret and

to express . appropriate

ourselves Expressivity | technology to
innovate

Appropriablity



Combining principles

Brightness

CommandBoard (Alvina et al., CHI'17)

\
-
:

Transform the space above the keyboard SR = BAR LT
. . . . - h kK | a s d f\gah j\ k |
into an interactive command space . NN\ .

Make it discoverable, expressive
and appropriable
(c)
Text Editor
Sans Mono Color: Yellow  “*

¢
q w." e rtyuioop qw e t_4 y—U T ok p
a-t~d_f g h j k | a s d f g hl kK \

¢ zZ XL . bmMm @G 4 z2Z x o v bnm €@







Concept: Co-adaptation

Key principles

Discovery
Let users discover what the system did,
and what it can do next

Expressivity
Let users express individual variation as
personalized output, and reuse the result

Customizability

Let users redefine actions and effects to
create new instruments and substrates

Appropriability
Let users re-interpret actions, properties,
effects and relationships

Human-
computer
partnerships



Action focus

How can the user create
their own instruments?




Currying

Let users transform object properties
into families ot tools



NNauloiBioJail FEffect focus

How can the user create How can the user redefine the
their own instruments? results of their commands?




Remapping

L et users redetine the mapping
between actions and effects



Appropriability

Let users redefine their input actions
to perform new commands and
reuse the results of those comands



Action focus

How can the user
reinterpret their actions




Technical reasoning

Let users reuse properties
for different purposes



NNauloiBioJail FEffect focus

SOVA:IIRGERINGEN How can the user reinterpret
fohEpiaanEig:lasol the results of their commands?




Redefinition

et users reinterpret relationships
among objects and substrates



Discoverability

Expressivity

Customizability

Appropriability

Action focus

Which commands are
available and how can
the user invoke them?

How does an
individual user’s input
vary over time?

How can users reuse
properties for different
purposes?

How can users redefine
how to perform
specific commands?

Effect focus

What command was
performed and how
was it interprete?

How does the resulting
variability differ from
the norm?

How can users redefine
mappings between
actions and effects?

How can users reinterpret
relationships among
objects and substrates?



Analysis & Critique
14:00 - 14:30



Co-Adaptive Systems

Have any principles from the concept of
co-adaptation been applied?

Analysis [

customization
appropriation




Co-Adaptive Systems

If the principles have been applied,
do they improve or hinder the system?

< ri -t i u e If they have not been applied,
q what problems does this cause?

Could applying the principles improve the
interface?




Principles Actionable Behavior Example

Discovery of a command ilets users see possible future actions Feedforward

of an effect ilets users see how the system interpreted their behavior Feedback

.. : lets users transform input deviation from the norm intorich i Input
Expressivity of a command :

i output variation

of an effect  lets users fine-tune effects into reusable objects Tweak

L  lets users create instruments or transform properties into
Customizability of a command

Currvi
: families of tools urrying

: lets users redefine the mapping between actions and

of an effect Remapping
i effects
. e : : : Technical
Appropriability of a command lets users reuse properties for different purposes .
: reasoning

 lets users reinterpret relationships among objects and

of an effect Redefinition

: substrates



Google Slides



Reconstructing Google Slides
14:30 - 15:30



Instrumental Interaction

C O n St ru C't Create a novel instrument and/or substrate
that applies each principle




Co-Adaptive Systems

C O n St r u C't Enhance your previous tool or substrate
by applying the principles of co-adaptation




Google Slides



Break
15:30 — 16:00



Generating Generative Theory
16:00 — 16:15



Socio-
technical
principles




How do we incorporate
socio-technical principles
into the design process?




Process for applying G enerative

socio-technical principles

that inform the design process d eCOn St U Ct| on




Observe users in order to:

to understand what to design
to evaluate what has been designed

Deconstruct what is going on:

Who is the user?

What is the technology?
What is the user’s context?
What is the interaction like?

Reconstruct the design

to design a new technology or
to fix an existing one




Generative deconstruction

Apply socio-technical principles
to generate grounded designs

Socio-technical
principles

Analysis Critique Construction

Observe users in context Analyze potential applications Generate new ideas to
|dentify breakdowns for socio-technical principles incorporate design principles




Generative
walkthrougn




Design walkthrough
Systematic critique

G e n e ra t i Ve of a design artifact

L ¥

walkthrough




Generative
walkthrougn

Design walkthrough

Systematic critique
of a design artifact

plus

Targeted brainstorming

Generate new ideas
based on a specific principle




Examine each interaction snippet

Analyze:
Do the principles exist?

G e n e ra t i Ve Critique:
Wa ‘ kt h rO u g h What works well? What does not?

Construct:

Brainstorm new ways to apply the
principle to the current interaction snippet




Socio-
technical
principles

Situated
Action

Rhythms &
Routines

Selective
Attention

Reciprocal
Co-adaptation

Distributed
Cognition




Socio-technical

orinciples
Situated Beyond planning
Action

Rhythms & Identify use patterns
Routines

Selective Consider the periphery
Attention
Reciprocal Re-interpret use

Co-adaptation

Distributed  Reduce cognitive load
Cognition

Users modify their planned activities
in new, unforeseen circumstances

Users establish routines and spatial patterns
based circadian and external influences

Users vary their attention and shift between
focus and the periphery

Users both learn and customize systems,
while systems adapt to their behavior

Users rely on other people and objects “outside
the head” to remember or communicate




Social scientists conduct studies of users

and provide deep insights S O C I O =
as socio-technical principles 'te C h n i C a ‘

that describe how people interact with

technology in context p ri n Ci p ‘ e S

But ...
abstract principles are hard to translate

into specific designs




What are sticky notes?

Re{‘ e C.ti n g O n What are they used for?

What are their most important properties?

S-ti C ky n Otes Why do they work?

Have you seen any creative uses of sticky

notes?




Reminding
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Socio-
technical
principles

Situated
Action

Rhythms &
Routines

Selective
Attention

Reciprocal
Co-adaptation

Distributed
Cognition




Situated

Lucy Suchman, 1986

Action




Overview

We can plan our activities
but we always act within a real-world

o
Situated REEE
. °
A -t How can we take context into account?
C I O n What about interruptions?

What about breakdowns?

How can we give users flexibility
to adapt their plans
as the context changes?




Principles

Emergent action
Identify which actions emerge when the

S i t u a t e d user is in a specific situation

Consider relevant properties of the object or

A Cti O n the environment

Point B

Planned
navigation

P
-~ AN
-7 N
- s -~ AN
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7 N f’
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path taken Point A




“The plan consisted of navigating
on a direct course
from point A to point B
including a small detour to avoid a rock.

In reality, the course was an intricate
series of adjustments to Circumstances
including changing wind,

" " drift. and
Situated water curtants, el and
Action

Point B Planned

navigation

’/’ \\
Y
s N
\
\
\ /_—--~\\
Z N
- P Y
- A - \
' - -~
- \ - \
e \ e \ N
R4 \ -7 \ N
-
/ L
'
-

path taken Point A







Lo

Men’nw-)

LAk Class 2-§

a CEP
1 10-13°
C\ess 2-€

(:xeowsz \‘°§.
c\ass 2
23 Row ‘\'-2“
MS clags 2-
|
m*‘“j Class 2
10-12

cmergent action

Planning for change

Paper calendars help plan future events
but ink is hard to change.
How can sticky notes help add flexibility?

Problem:
Sally wants to meet with Fred next week
but does not yet know when

Solution:
Place a sticky note at the beginning
of the week



Lena Palen & Stinne Aalgkke, R h yth MS &
Bl Routines



Overview

People are strongly influenced
by biological rhythms (circadian rhythms)
Waking up and going to sleep

Ryt h m S & Getting hungry
R O u t I n e S People also establish regular routines

Going to class or work
Eating at a particular time

How can we help users take advantage
of existing rhythms and routines?




Principles

Temporal rhythms

Identify which biological rhythms
influence users behavior

Rythms &

Spatial rhythms

R O u t I n e S Identify which spatial layouts

affect users behavior







Temporal rnythms

Situated reminders

Take advantage of human circadian rhythms
to plan for future activity

Problem:
Ann needs to take her pills every morning

Solution:

Ann needs coffee to wake up in the morning
She places her pills next to the coffee
machine
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Selective

Michael Posner, 1988

Attention




Selective
Attention

Overview

Human perception involves both
focused and peripheral vision

Example: Vision
Central vision see color, detail
Peripheral vision see black & white
see movemernnt

Most interactive system designers assume
they have the user’s full attention

but users multi-task and live in a complex
world

How can we design to account for the periphery?




Principles

Peripheral vision

Assume users will be distracted
Let users take advantage of peripheral
vision

Selective

Attention







Selective attention

Peripheral awareness

Where should we place items?

How can we use peripheral vision to
track progress, without distracting us?

Problem:

Paul puts his chores on post-it notes
on the refrigerator.

o

g

Solution:
Paul stops procrastinating when he senses

: that the refrigerator door is “too yellow”

PR

S et oo

e e



Distributed

Ed Hutchins, 1995

cognition




Distributed
Cognition

Overview

Not all cognition is located in the brain
We take advantage of the physical
environment and other people

Physical objects form part of our memory
if we know where to find it,
we can forget it

Objects may be shared among people
but different people may have
different interpretations of the same object




Principles

Memory aid

° o Writing it down lets us forget
DIStrI bUted until we need it

Boundary object
Different people interpret objects differently

Cognition




We can leave physical objects where we know
we will find them when we need them




Memory aid

We can leave physical objects where we know
we will find them when we need them

Problem:

Bob needs to remember to
bring his lunch to work

Solution:

Put a note next to the door handle
so he’ll see it as he leaves




Memory aid

We can leave physical objects where we know
we will find them when we need them

Problem:

Bob needs to remember to
bring his lunch to work

Solution:

Put a note next to the door handle
so he’ll see it as he leave

What other principles do you see?
Emergent action Spatial routine
Distributed cognition Temporal routine






Boundary object

Different people will interpret the same
message differently,
based on their existing knowlege

Problem:

Leave a message for users to help them send
and image from this printer

Solution:

Experts will understand how to use the
“BW22.147” code and ignore the later steps

Novices will follow the steps
(but may be confused)




| Mackay, 2000 ReCl prO Cd ‘ |
Beaudouin-Lafon et al., 2022 C 0O-3 d 3 p ta t| on



Overview

Designers assume users will use systems
R . ‘ “correctly”
E C I : : Ca But users also adapt systems to meet
personal needs

Co-adaptation

How can we make interactive systems easier to
learn and easier to appropriate?
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Appropriation

How can we take advantage of existing
properties to solve current problems?

Problem:

Sue receives a business card from a
colleague and does not want to lose it

Solution:

Take advantage of the glue of the sticky

note to attach the business card to the
notebook



Socio-technical
orinciples

Situated Beyond planning
Action

Rhythms & Identify use patterns
Routines

Selective Consider the periphery
Attention

Reciprocal Re-interpret use
Co-adaptation

Distributed  Reduce cognitive load
Cognition

Users modify their planned activities
in new, unforeseen circumstances

Users establish routines and spatial patterns
based circadian and external influences

Users vary attention and shift between focus
and the periphery

Users both learn and customize systems,
while systems adapt to their behavior

Users rely on other people and objects “outside
the head” to remember or communicate



Designing
Actionable Principles
16:15-17:00



