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a model of interaction

participative systems

4. C A& @& C




outline

i.  present a hypothesis
ii. sketch a framework
iii. propose a research direction




present a hypothesis




participants in interaction

. act on their own
- behave in complex ways that make sense to us
- interact with us directly

- work with us in achieving our goals
- modify their own goals

- partner with us in the creation new goals




developing a model of interaction

to understand existing interactions with participants,
and to propose new and more interesting ones,
we need a framework to characterize:

. autonomy

. variety

. engagement
. collaboration
. goal-setting




. sketch a framework

. define an architecture of goals

. characterize “participative systems”

. compose systems of users and artifacts
. increase system variety




categorizing goals —
single-loop system

detects and reacts

- thermostat senses temperature = 65°F
- compares to 70°F setpoint

. turns on heat

System

N

0° F
Room
Temperature




categorizing goals —

single-loop system

detects and reacts

« S€&nse current state

. compare to fixed goal
« aCt

System

N

Another System

or
Environment




categorizing goals —
double-loop system

person resetting a thermostat

* wants to be comfortable—second-order goal
* ...by setting thermostat to 70°F—first-order goal
* ...in response to feeling hot, cold, etc.

e am I too hot?

e am I too cold?
e am I comfortable?




categorizing goals —
double-loop system

dinner with friends

* wants to eat ltalian food—second-order goal

* ...deciding which one—first-order goal

* ...in response to hassle factors of travel time, parking, etc.

e how long to drive there?
e where to park on arrival?

e how noisy is it?
e how good is the food?




categorizing goals —
double-loop system

dinner with friends

* wants to eat where!!—second-order goal
* ...deciding which one—first-order goal
* ...in response to hassle factors of travel time, parking, etc.

e eat Chinese?

e defrost the lasagna?




categorizing goals —
double-loop system

adaptive cruise control

* avoid collisions with other vehicles—second-order goal
* ...by varying setpoint of cruising speed—first-order goal
* ...in response to changing speeds of vehicle in front

e driver’s set speed

e speed and proximity of
other vehicles
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categorizing goals —
double-loop system

Pask’s Musicolour
* avoids boredom—second-order goal

* ...by varying mapping of sound to light—first-order goal
* ...in response to changing inputs from musician

e pitch range of input

e length of time in that range




Gordon Pask’s
Keyboard Trainer

Display of Four Alternative Excercise Lines Computing Unit

Keyboard Replica
“Cue Information Disploy”

Board
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categorizing goals —
double-loop system

Pask’s Keyboard Trainer
* maintains efficient training—second-order goal

* ...by varying difficulty of exercise—first-order goal
* ...in response to current skill level of learner

e correctness of typing

e evenness of rhythm




single-loop interactions

single-loop systems interact
while trying to achieve their own, unchangeable goal

GOAL

~ envi:@ent
U/ ora r system

e thermostat
e cruise control




double-loop interactions

double-loop systems go beyond mere interacting
and participate in modeling and changing their goals

double-loop
goal modiﬁes...\ i ...single-loop
F / goal
‘ G

* person resetting thermostat
* adaptive cruise control

* friends deciding on dinner
* Pask’s machines




double-loop interactions

double-loop systems go beyond mere interacting
and participate in modeling and changing their goals
...that is, they are capable of learning

double-loop
goal modiﬁes...\ 1 ...single-loop
F / goal
‘ G

* person resetting thermostat
* adaptive cruise control

* friends deciding on dinner
* Pask’s machines




Goal

example of double-loop learning

Environment Mouse

Goal

Conserve self

Conserve self

Avoid cat kR Goal

mouse ‘
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Gordon Pask’s
Eucrates ..

SIMULATOR

CONTROL
CONSOLE

PUPIL
SIMULATOR
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participative systems

double-loop systems participate

with other systems implicitly

when goals are changed because of another’s actions

another’s

action

* adaptive cruise control
plus driver actions




participative systems

double-loop systems may participate explicitly
with other double-loop systems in goal-setting
by conversing about what is possible & desirable

participation —__ kAJ

about goals via
conversation




participative systems —
definition

* modify themselves as a result of interactions

* participate in changing their goals

* influence other double-loop systems to test
and modify their goals

* participate in the creation of new possibilities

only double-loop systems are participative




participative systems —
collaboration
when double-loop systems interact with other

double-loop systems for the same goals,
they collaborate with each other




designing interactive systems —
humans and technology

User ( ! ! ) Artifact

User may be single- or double-loop
Artifact may be single- or double-loop




space of participative systems

double
loop
Participant’s
status
single
loop

C'od

Cood

c'o

C'O

single loop

double loop

User’s status




system variations —
interactive media

Musicolour
live theatre some video games
“computer-based conversation
training”
true learning
. ] , .
status
tv with remote
movies

word processing

User’s status




Increasing system variety —
single-loop

A

/ axis = increasing variety

Participant’s
status

increased capacity of Artifact
: / to respond to complex conditions —
: more variables tracked and

wider range of possible responses,
but goals are fixed




Increasing system variety —
transition to double loop

A
C’ transition from ability to respond
A / to ability to reflect on response —
Par ticipant’s and therefore modify goals

status




Increasing system variety —
double-loop

t Cll

4 — increase in capacity to reflect on
: possible responses —
more complex models of own goals,
c and more complex ways to modify

Par ticipant’s its goals

status




lll. propose a research direction

* categorize current research
* propose research metrics
* design demo architecture
* formulate initial questions




categorize interactive systems

double
loop
Participant’s
status
single
loop

A

* use the framework to characterize & compare

e refine the framework
Project
C
Project
B
Project
A
. >
single loop double loop

User’s status




propose interactivity metrics

» what modifications to an interactive experience
would move it toward increasing complexity?
A ° how can that movement be measured?

e how could changes be quickly prototyped?
double
loop
. . Project
Participant’s C
status
Project
. B
single
loop
Project
A
. >
single loop double loop

User’s status




participants in interaction

. act on their own
- behave in complex ways that make sense to us
- interact with us directly

- work with us in achieving our goals
- modify their own goals

- partner with us in the creation new goals




application of participative systems

metric of interactivity

evaluate and compare interactive media, learning environments,
exhibitions, online experiences

guidance for improving interactive experiences

urge design changes in the direction of double-loop systems
with increased variety




community, pressure
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