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Exhibition poster by 
Franciszka Themerson
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Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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Gordon Pask’s 
Colloquy of Mobiles 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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COLLOQUY OF MOBILES
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Gordon Pask’s 
Colloquy of Mobiles 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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Gordon Pask’s 
Colloquy of Mobiles 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
Photo: Gordon Pask Archive 
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Photo: Gordon Pask Archive 
University of Vienna

Gordon Pask in front of a male mobile  
of his own design 

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
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Photo: © Johnny Dewe-Mathews

Yolanda Sonnabend, prominent theatre 
and ballet designer for the Royal Ballet,  
designer of Colloquy’s female mobiles
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1968

Photo: Mediakunst 
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Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968

http://www.medienkunstnetz.de/works/colloquy-of-mobiles/images/8/
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20181968
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ColloquyOfMobiles.com 
COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018Photo: Mediakunst 

© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968

Photo: © Cybernetic Media, Inc.

http://ColloquyOfMobiles.com
http://ColloquyOfMobiles.com
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2018

ColloquyOfMobiles.com 
COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018
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ColloquyOfMobiles.com 
COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018
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ColloquyOfMobiles.com 
COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018
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COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018
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Reanimating Colloquy  |  Summer 2019 1919

https://www.cntraveler.com/activities/paris/centre-pompidou

ZKM Museum, Karlsruhe, GermanyCentre Pompidou, Paris, France

In 2020, two prominent European Museums will exhibit our 
faithful replica of Colloquy of Mobiles:
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Luigi’s Pizza — A Parable about Human Conversation

Click for the Parable of Luigi's Pizza

https://pangaro.com/designconversation/2016/11/luigis-pizza-a-parable/
https://ccsmfa.blog/2016/11/08/luigis-pizza-a-parable/
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Luigi’s Pizza — A Parable about Human Conversation

22

Conversational Interfaces

Click for the Parable of Luigi's Pizza

https://pangaro.com/designconversation/2016/11/luigis-pizza-a-parable/
https://ccsmfa.blog/2016/11/08/luigis-pizza-a-parable/
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Luigi’s Pizza — A Parable about Conversational Interfaces

How do we do better at Interaction Design? I propose we:

• apply models of human conversation 
• strive for interfaces that are cooperative, ethical, humane 
• push for new forms of conversational interfaces.

These are the offers in my presentation today.
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Alexa, can you please acquire the skill of conversation? 
Alexa, what is “conversation”?
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participant A participant B

goal

Conversational Frame

25

After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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participant A participant B

goal

A participant has a goal.
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After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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participant A participant B

goal

context

Chooses a context.
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After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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participant A participant B

interface

goal

shared
language

context

Chooses a language.
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After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html


Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

participant A

learning

participant B

interface

goal

evaluating

shared
language

context

action

Begins an exchange.

29

After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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action

May evoke a response…

30

participant A

learning

participant B

interface

goal

evaluating

shared
language

context

action

goalf!*&%no!!  OMG! WOW!kewl!???    WTF!yes!!   goal!

After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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action action

… and a reaction that evokes a reaction… 

31

After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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The engagement may continue.
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After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html


Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

participant A
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agreement

action action

An agreement may be reached.
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After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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participant A
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action transaction

A transaction may occur.

34

After Dubberly Design & Paul Pangaro

http://www.dubberly.com/articles/what-is-conversation.html
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Conversation Model

35

See also Pangaro: Economy of Insight

http://pangaro.com/futurecom/


Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

Conversation Model—C-L-E-A-TConversation

C – Context 
L – Language 
E – Engagement 
A – Agreement 
T – (Trans)Action

36
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What is effective conversation?

*changes may be informational, transactional, rational, emotional…

37

Click for “What is conversation? Can we design for effective conversation?” – Dubberly and Pangaro, 2009

*

Types of Conversation

A conversation in which something changes 
and brings (lasting) value to one or more participants.

http://www.dubberly.com/articles/what-is-conversation.html
http://www.dubberly.com/articles/what-is-conversation.html
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Why does conversation matter?

• to act together, we must reach agreement 
• to reach agreement, we must have an exchange 
• to hold an exchange, we must have shared language.

To cooperate and collaborate requires conversation. 

38

participant A
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agreementMatters of Conversation



\Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

What may follow from conversation?

• shared history 
• relationship 
• trust 
• respect 
• unity.

All these require conversation. 

39

participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreementBenefits of Conversation
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What does conversation enable?

• community  
• commerce 
• culture  
• government 
• society.

All these demand conversation. 

40

Results of Conversation
participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating
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agreement
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Siri, what’s an interaction at an interface?
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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Siri, what’s the interaction about?
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7
Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7

Click for "Can we design machines to be more humane?"

o6a

\rtt.-r"t7

http://www.dubberly.com/articles/what-is-conversation.html
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o6a
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\rtt.-r"t7

Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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http://www.dubberly.com/articles/what-is-conversation.html
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o6a

\rtt.-r"t7

Click for "Can we design machines to be more humane?"

http://www.dubberly.com/articles/what-is-conversation.html
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Click for "Can we design machines to be more humane?"

Intent

Action

http://www.dubberly.com/articles/what-is-conversation.html
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http://www.dubberly.com/articles/what-is-conversation.html
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Click for "Can we design machines to be more humane?"

Intent

Action

http://www.dubberly.com/articles/what-is-conversation.html
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“Luigi’s Pizza 
   is the best!”
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 I’m not going 

    to tell you why!”

Click for "Can we design machines to be more humane?"
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http://www.dubberly.com/articles/what-is-conversation.html
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“It matches your preferences,  
it’s consistent in quality, 

they treat their staff well, 
it’s inexpensive…”
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http://www.dubberly.com/articles/what-is-conversation.html
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o6a
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Why shall
we do it?

What shall  
we do?

Click for "Can we design machines to be more humane?"
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Intent

Action

http://www.dubberly.com/articles/what-is-conversation.html
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Intent

Action

Click for "Can we design machines to be more humane?"
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http://www.dubberly.com/articles/what-is-conversation.html
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Conversation: Formal Mechanism
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Photo: Paul Pangaro

Gordon Pask & Elizabeth Pask 
London  
Late 1980s 



Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

Gordon Pask 
The Experimenters 
BBC 

1975

In 1975 Pask was the subject of  
an entire episode of the series  
The Experimenters by the BBC.

Click for video

http://cyberneticians.com/video/pask-on-conv-and-beauty2.mov


1975 1976

71
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Book Design: Muriel Cooper

Soft Architecture Machines  
Nicholas Negroponte, ed.,  
MIT Press, 1976
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1 

.. 

Aspects of 
Machine 
Intelligence 
Introduction by Gordon Pask 

The current status of mind like computer programs is summarized , at a 
philosophica l rather than technica l level, in the following short but 
authoritative papers: Minsky (1968), Simon (1966), Turing (1969). 
Whoever wishes to delve into this subject in greater depth may read the 
books where these papers are published in their entirety , augmenting 
them, to obtain comprehensive background, by Ernst and Newell (1969); 
Ashby (1960) ; Cohen (1966) ; Fogel , Owens, and Walsh (1966); Von 
Foerster and Zopf (1962) ; Uttley (1959); Von Foerster et al. (1968); 
McCulloch (1965); Oestreicher and Moore (1968); Amarel (1969); Rose 
(1970) ; Minsky and Papert (1969); Feigenbaum and Feldman (1963); 
Banerji (1969) ; and Garvin (1970). It is also worth perus ing all volumes of 
the journal Artificial Intelligence . 

Henceforward , it is assumed either that the reader knows the kind of 
symbo lic operations performed by computer programs and other artifacts , 
that he wi l l study the matter at leisure, or that he will take these operations 
for granted . With this supposit ion in mind I shall give a persona l and 
possibly idiosyncrat ic view of the cond itions under which arti fic ially 
intell igent is a proper ly used term and offer an interpretat ion of these 
cond it ions with respect to use of the arch itecture machine. Apart from the 
pictograms or ikons deve loped in the text, the only spec ial symbo ls used 
are the special brackets < and > which enc lose ordered co llect ions of 
objects ; the equal ity sign = ; and , wh ich is read as " defined as equa l 
to." 

Overview 

The contention is as fo llows: Intel l igence is a property that is ascr ibed 
by an external observer to a conversat ion between partic ipants if, and 

7 
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I i 
' I r~: I . i r • ' I ' . '. . . ., . ... ,. , -· ...... . ......, .. "': 

2.1.3. It is crucial to the argument that all observations occur at such a 
spatio -temporally localized interface; the observer's measuring and record-
ing equipment is, in the last resort, bound to it. But the interface is neutral 
regarding the type of interaction, if any, that takes place across it. 

In Figure 1, which introduces the notation for distinguishing M 
Individuals, a may be a user of the architecture machine regarded as a 
biological unit and f3 the architecture machine regarded as a chunk of 
metal and semiconductor material. But a may also be a rat and /3 its 
experimental environment. 

2.2. AP Individual is distinguished as a self-replicating and (usually) 
evolving organization. It is respectably and precisely defined in terms of 
an object language Land a relational domain R described in L by a 
description O(R) with respect to which it is self-replicating. Here, 
self-replication is intended in the abstract sense of the theory of 
reproductive automata , as originally conceived by von Neumann (1968) 
and as recently developed by Loefgren (1972). 

2.2.1. Though , in general, the domain may be allowed to grow 
systematically under the control of the given P Individual, we confine our 
attention to cases in which R is fixed . Under these circumstances , it is 
possible to specify domains with the property that if a given P Individual 
is viable (that is, is able to reproduce) on occasion n, then it is also viable 
at any later occasion n + r (rfinite) for R; in R.2 

2.2.2. It is assumed that a p Individual is active or that any conversation in 
which it is a participant does in feet proceed, that is, for each occasion , 
some topic relation R (a part of Ror all of it) is actually ostended for 

11 
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Interactions occur  
through an interface.

Gordon Pask. 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.
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through an interface.
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“Aspects of Machine Intelligence”  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1976.

76



\Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

• '" .• ' ·4·' • 

A 

'''.l'':' .. 

".' 1"" 

13 

" "' '1 
· .. ·41··· .•. . i .-, .. ... 

) ... t . -', ..... -! "1' ; .... " ", 

_. l 

t' 
''''''''''-'}+-'. 

" I 

....... .,.. 'r"· 
; .. 

Conversations comprise 
interactions among 
participants

Gordon Pask 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.
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Interactions in a 
conversation can be 
observed to have 
levels of goals – and 
corresponding levels 
of means to achieve 
them.

Gordon Pask 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.
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Conversations may 
result in actions taken 
in an environment.

Gordon Pask 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.
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Gordon Pask 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.
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Conversations may 
become a dance of 
unified goals, means 
and actions.
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A computer can partner 
with a human in a 
conversation for design.

Gordon Pask 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.

Human Computer 

81
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A computer can partner 
with a human in a 
conversation for design.

Gordon Pask 
“Aspects of Machine Intelligence”  
In Soft Architecture Machines,  
Nicholas Negroponte, ed., MIT Press 
1976.
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Architecture Machine 
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      A       B

Goals Goals

Means Means

54

Architecture of Conversation
A and B may talk about goals, means, or both

“What is the goal? And how do we want to accomplish it?”  

— adopted from Hugh Dubberly 
      after Paul Pangaro and Gordon Pask

Goals

85

participant A
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      A       B

Goals Goals

Means Means

53

Co n tro llin g
A tells B what to do and how to do it

“Take me to 54th St and 5th Avenue via Broadway.”

— adopted from Hugh Dubberly 
      after Paul Pangaro and Gordon Pask

“Alexa, give me some news from NPR.”—does this one

86



Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

      A       B

Goals Goals

Means Means

54

Guiding
A sets goal but discusses means with B

“I want to go to 54th and 5th, what’s the best route?”
  

— adopted from Hugh Dubberly 
      after Paul Pangaro and Gordon Pask

“Alexa, I want to listen to news, what are my options?”

87
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      A       B

Goals Goals

Means Means

55

— adopted from Hugh Dubberly 
      after Paul Pangaro and Gordon Pask

Delegatin g
A sets the goal but lets B decide the means to reach it

“Take me to a good Italian place to eat.”“Alexa, some news please.”—does this one

88
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A       B

Goals Goals

Means Means

56

Co llabo ratin g
A and B decide together on goals

“Whaddya wanna do tonight, Marty?”

— adopted from Hugh Dubberly 
      after Paul Pangaro and Gordon Pask

“Alexa, how about I listen to something?”

89
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Alexa, define a “good conversation”?

• stays sensitive to your context & language 
• engages you — keeps continuity in the exchange 
• leads to agreements — even agreements-to-disagree 
• enables coordination — acting together with others.

Alexa, how well does AI + today’s “Conversation Interfaces”  
do these things?

90

Conversational Interfaces
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Cortana, define a “great conversation”?

• tells you things you enjoy learning — delights you 
• is surprising — energizes you 
• goes places you didn’t expect to go — is generative 
• evolves in ways you couldn’t evolve on your own.

Cortana, why can’t AI + today’s “Conversation Interfaces”  
do these things?

91

Conversational Interfaces
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• asks great questions 
• offers different ways to achieve your goal 
• collaborates with you to define new goals 
• helps you to be what you want to be… or to become.

Siri, will Conversational Interfaces become 
great conversational partners?

Siri, what makes a “great conversational partner”?

92

Conversational Interfaces



Paul Pangaro  |  IxDA Pittsburgh  |  November 2019

Intention #1 — Build cooperative interfaces 

Conversation is a cooperative interface when 
sequences of coherent interactions enable 
participants to evolve points-of-view such that 
understanding and agreement are ongoing.

93

Intentions of Interactions for Conversation v4 — November 2019

Ethical Intentions — Conversational Interfaces
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Intention #2 — Build ethical interfaces

Conversation is an ethical interface when there is 
reliable transparency of action + intent (what + why), 
such that trust may build and be maintained over time.

94

Intentions of Interactions for Conversation v4 — November 2019

Ethical Intentions — Conversational Interfaces
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Terms and Conditions  

Privacy Policy

95
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Intention #3 — Build humane interfaces

Conversation is a humane interface when 
any participant may influence its focus and flow 
such that collaboration is ongoing.

Intentions of Interactions for Conversation v4 — November 2019

96

Ethical Intentions — Conversational Interfaces
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• Cooperative → evolving points-of-view → agreement 
• Ethical → reliable transparency of what + why → trust 
• Humane → shared focus and flow → collaboration

The Design of Ethical Interfaces
Ethical Intentions — Conversational Interfaces
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• are cooperative, humane, and ethical 
• create conditions for great conversations 
• increase the number of choices open to all 
• help us to be what we want to be… or become.

Designers, can we enable conversation for others? 
Can we enable interactions that…

98

Place Conversation at the Heart of IxD
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Photo: Mediakunst 
© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968
Photo: Mediakunst 
© Cybernetic Serendipity

Cybernetic Serendipity 
Institute for Contemporary Arts 
London 1968

1968
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2018

ColloquyOfMobiles.com 
COLLOQUY 2018 Project 
College for Creative Studies 
Detroit 2018

100

http://ColloquyOfMobiles.com
http://ColloquyOfMobiles.com
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How do we do better at Interaction Design? I propose we:

• apply models of human conversation 
• strive for interfaces that are cooperative, ethical, humane 
• push for new forms of conversational interfaces.

These are the offers in my presentation today.

Conversation is the Heart of Interaction
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Conversation is the Heart of Interaction 
IxDA Pittsburgh

102

Paul Pangaro 
ppangaro@cmu.edu 
pangaro.com/ixda2019/ 

Thank you & special thanks to: 
Simon King 
Karen Kornblum Berntsen 
Hugh Dubberly 
Pooja Upadhyay

Thank you. 

http://pangaro.com/ixda2019/


Reanimating Colloquy  |  Summer 2019 103

In 2019 we live among machines talking to machines, 

machines talking to people, and 

people talking to people through machines. 
 

Yet that is Pask’s Colloquy—how could he have 
foreseen our world as it is today?


From 1968 he chides us  
with his vision of rich, humane interaction— 
organic and analog, immersive and unpredictable,  
conversational and emergent. 


Would that today’s digital interactions  
have even some of those properties. 


Colloquy of Mobiles appeared 50 years ago as an 
apparition from a distant future. Living in that future,  
what future shall we build from here? 
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Second-order Design = Design for Conversation

104

–– Dubberly & Pangaro, Cybernetics and Design: Conversations for Action, 2019

Place Conversation at the Heart of IxD

The goal of second-order design is to facilitate
the emergence of conditions in which others can design —
to create conditions in which conversations can emerge —
and thus to increase the number of choices open to all.

https://www.dropbox.com/s/241xba2qj5dz03t/Dubberly+Pangaro-ConversationsForDesign-SpringVerlagPrepint-January2019.pdf?dl=0
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“I shall act always so as to increase  
  the total number of choices.”

— Ethical Imperative, Heinz von Foerster 

105

The Design of Ethical Interfaces 

Organizing Principle

Click for PDF of “Ethics and Second-Order Cybernetics”, 1991

http://ada.evergreen.edu/~arunc/texts/cybernetics/heinz/ethics.pdf
http://www.dubberly.com/articles/what-is-conversation.html
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“As a designer, I shall act always so as to increase  
  the total number of choices for a user.”

106

Ethical Interfaces — Axiom #1

— Ethical Imperative, Interaction Designers 

The Design of Ethical Interfaces
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Interaction designers have the responsibility 
to create conditions such that a user  
may converse with the interface.

107

The Design of Ethical Interfaces

Ethical Interfaces — Axiom #2

Design for Conversation
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Ethical Interfaces — Axiom #2

Design for Conversation

Interaction designers have the responsibility 
to create conditions such that a user  
may converse with the interface.
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Ethical Interfaces — Axiom #3 — “Second-order Design”

The goal of second-order design is to facilitate  
the emergence of conditions in which others can design  
— to create conditions in which conversations can emerge 
— and thus to increase the number of choices open to all.

109

–– Dubberly & Pangaro, “Cybernetics and Design: Conversations for Action”, 2019

Design as Conversation 

https://www.pangaro.com/published/Dubberly+Pangaro-ConversationsForDesign-SpringerVerlagPreprint-January2019.pdf
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The Design of Ethical Interfaces
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We are responsible for the language we bring forth, 
for the emotions we embody in our language and our actions, 
and for the technology they both bring to the world. 

That is, we are responsible for what we conserve in our  
living day-to-day. 

That is an ethical choice at every minute of our lives.

— Hugh Dubberly after H. Maturana

111

Click for PDF of "Metadesign" by Humberto Maturana

On “Metadesign” – Humberto Maturana

http://www.digitalcultures.org/Library/Maturana_Metadesign.pdf
http://www.dubberly.com/articles/what-is-conversation.html
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• incorporate a formal model of conversation 
• build on the individual experience of the participant  
• use context & shared goals to guide the exchange 
• compute novelty & uncertainty to keep engagement.

What are the design principles?
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• scrape and segment text from target page 
• categorize each segment according to content* 
• calculate uncertainty score for each segment 
• choose a segment that injects novelty… but not too much.

* using NLP or LSA or EM’s or…

How does all this work — computationally?

This directly applies Pask’s Novelty Regulation and Uncertainty Regulation.
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Photo: getty images (R)

Gordon Pask 
Early 1950s

CONVERSE
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Pask installed Musicolour  
in venues around England.
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Lights were configured to shine on curtains. 

The electronics were bulky and complex 
and could malfunction or catch fire.
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Lights were configured to shine on curtains. 

The electronics were bulky and complex 
and could malfunction or catch fire.



Pask’s first interactive machine was 
called Musicolour, completed in 1953. 

A musician improvises on any  
musical instrument.

Musicolour 
mid-1950s

120



Musicolour listens in real-time and reacts, 
depending on what came before. 

It’s purpose is to avoiding getting “bored.”  

It wants the music to change over time.

Musicolour 
mid-1950s

121



If the music is changing, Musicolour 
responds with colored lights that synch  
with the music—but its response also 
changes over time.

Musicolour 
mid-1950s

122



If the musician sees Musicolour is not  
responding, he changes his playing. 

Musicolour provokes a conversation  
between human and machine.

Musicolour 
mid-1950s

123



More on Musicolour

Musicolour had multiple levels of feedback  
that separated actions from goals. 

This architecture is the core to Pask’s  
theory of conversations, which he evolved 
from the 1950s through the 1990s.

Musicolour 
mid-1950s

124

http://pangaro.com/pask/Pask%20Cybernetic%20Serendipity%20Musicolour%20and%20Colloquy%20of%20Mobiles.pdf
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Paskian Interaction Principle #1 — Novelty Regulation

Musicolour implements Novelty Regulation because  
it detects repetition, gets “bored”, and  
changes its responsiveness in order to maintain 
engagement of participants in a conversation.

125
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Gordon Pask’s S.A.K.I. 
Self-Adaptive Keyboard Instructor 
1956

126
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S.A.K.I. 
Programming Modules 
1956
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Paskian Interaction Principle #2 — Uncertainty Regulation 

S.A.K.I. implements Uncertainty Regulation because 
it senses facility and failure, and then calculates  
how to modulate its responses in order to maintain 
consistent learning by a participant in a conversation.

Paskian Interaction Principle #1 — Novelty Regulation 

128
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Pask created many 
conversational machines. 

Here a teacher-machine 
converses with a pupil-machine.

Gordon Pask’s 
Eucrates 

1958
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Gordon Pask’s 
Eucrates 

1958
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Gordon Pask’s 
Eucrates 

1958

The conversation architecture 
was the same as Musicolour. 

One loop applied feedback  
from actions and another  
applied feedback about goals. 

Both machines appear to have 
had multiple loops.
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Paskian Interaction Principle #3 — Autonomy 

Eucrates demonstrates machine autonomy  
as participants process multiple levels of feedback, 
engage in conversation, and maintain individualized 
goals (here, of teaching and learning).

Paskian Interaction Principle #2 — Uncertainty Regulation 
Paskian Interaction Principle #1 — Novelty Regulation 

132
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Paskian Interaction Principle #2 — Uncertainty Regulation 
Paskian Interaction Principle #1 — Novelty Regulation 

Paskian Interaction Principle #3 — Autonomy 

133

Paskian Interaction Principle #4 — Conversation for Design Paskian Interaction Principle #4 — Conversation for Design 
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The Architecture Machine proposes a 
human-computer conversation for design  
where the machine co-participates  
in evolving goals as well as methods.

Paskian Interaction Principle #4 — Conversation for Design 
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Paskian Interaction Principles – v1.0 – March 2019

Paskian Interaction Principle #2 — Uncertainty Regulation 
Paskian Interaction Principle #1 — Novelty Regulation 

Paskian Interaction Principle #3 — Autonomy 

Paskian Interaction Principles

Paskian Interaction Principle #4 — Conversation for Design 

134
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- What channel is being opened to begin the conversation?  
Is the interruption reasonable in how and when it intrudes?  
What is the bio-cost of the intrusion relative to its benefit?  
Are there better ways to interrupt?  

- Is the first message clear?  
Does it offer something to the recipient?  

- Does the exchange convey the potential benefits in continuing? 
Is there learning or delight? Is curiosity or interest stimulated?  

- Is meaning easily understood— 
do the messages speak in the language of the participants? 
Are messages sensitive to others’ context, needs, interests, values?  
How can messages be made more efficient or clear?

http://www.dubberly.com/articles/
what-is-conversation.html

Questions for Designing for Conversation

 See “What is Conversation?”
 Dubberly & Pangaro 2009

Applying C-L-E-A-T

Why can’t AI + Conversation Interfaces do all this?
135

C – Context 
L – Language 
E – Engagement 
A – Agreement 
T – Transaction

http://www.dubberly.com/articles/
http://www.dubberly.com/articles/what-is-conversation.html
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- What does the Conversation Interface (CUI) know about the user’s context— 
what more can it know, automatically or by input from the user? 

- How can a user convey intention to the software— 
can the CUI be open to the user’s goals, values, preferences? 

- Does the CUI evolve during the engagement— 
in addition to understanding the user, can it build new knowledge?  

- When should the CUI be confident it understands the user— 
and when should it double-check?  

- Can the CUI’s capabilities build a relationship of trust— 
what does that take?

Questions for Designing “Conversation Interfaces”
Applying C-L-E-A-T

When will Conversation Interfaces do all this?

http://www.dubberly.com/articles/
what-is-conversation.html

 See “What is Conversation?”
 Dubberly & Pangaro 2009

136

C – Context 
L – Language 
E – Engagement 
A – Agreement 
T – Transaction

http://www.dubberly.com/articles/
http://www.dubberly.com/articles/what-is-conversation.html
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“Who said conversation had to be spoken?”

Designing for Conversation 

137
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Gordon Pask’s 
THOUGHTSTICKER

THOUGHTSTICKER 
System Research Ltd. 
mid-1970s

138
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Thoughtsticker 
Ph.D. Dissertation 
Paul Pangaro  
1987 
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ThoughtShuffler  
UI design and coding by Jeremy Scott Diamond  
UX & heuristics by Paul Pangaro 
2012

140
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ThoughtShuffler v2  
UX by See-ming Lee 
concept & heuristics by Paul Pangaro 
2013
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thoughtshuffler v3 iOS 
UX by Miriam Simun 
UI by See-ming Lee 
concept & heuristics by Paul Pangaro 
2013 
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to come

143

Streamfully 
UI by Barbara de Wilde & John Katagawa 
UI coding and AWS coding by John Katagawa 
UX & heuristics by Paul Pangaro 
2014
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Streamfully mobile 
UI design & coding by John Katagawa 
UX & heuristics by Paul Pangaro  
2014
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Designing for Conversation 

Discussion — 
Who would like to begin this conversation?
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• are cooperative, humane, and ethical 
• create conditions for great conversations 
• increase the number of choices open to all 
• help us to be what we want to be… or become.

Designers, can we enable conversation for others —  
can we design for conversation? Enable interactions that…

146
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“I shall act always so as to increase  
  the total number of choices.”

— Ethical Imperative, Heinz von Foerster 

147

Designing for Conversation 
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Designing for Conversation 

A. Declare our Intentions

Designing for Conversation 

148
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Intention #1 — Build cooperative interfaces 

Conversation is a cooperative interface 
when sequences of coherent interactions 
enable participants to evolve their points-of-view 
such that understanding and agreement may arise.

Intentions of Interactions for Conversation v2.0 — November 2018

149

A. Declare our Intentions
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Intention #2 — Build ethical interfaces

Conversation is an ethical interface when there is 
reliable transparency of action & intent — what + why 
— such that trust may arise over time.

Intentions of Interactions for Conversation v2.0 — November 2018

150

A. Declare our Intentions
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Intention #3 — Build humane interfaces

Conversation is an humane interface when 
any participant may influence its direction 
such that cooperation and collaboration may arise.

Intentions of Interactions for Conversation v2.0 — November 2018
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A. Declare our Intentions
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A. Declare our Intentions 
B. Riff on Pask

Designing for Conversation 
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B. Riff on PaskB. Riff on Pask
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Proposal 1 — Incorporate Paskian Interaction Principles

153

B. Riff on Pask

#2 — Uncertainty Regulation 
#1 — Novelty Regulation 

#3 — Autonomy 
#4 — Conversation for Design 
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Proposal 2 — Build a Metric of Conversationality

Calculate the relative quality of a conversation — 
its novelty, momentum, and milestone agreements — 
to draw human attention to generative interactions.

154

B. Riff on Pask

Call this the “Turning Test of Conversation”
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Proposal 3 — Build a Question Engine

Compute relevant and novel questions  
that invite a generative conversation for design 
such that new and valid choices are explored.

155

B. Riff on Pask

Substitute this for every “Search Engine”
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Proposal 4 — More Dance!
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B. Riff on Pask
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Karen Kornblum Berntsen, Associate 
Teaching Professor, Carnegie Mellon 

John Plunkett, Designer and Co-founder, 
WiReD Magazine  

Guilherme Kujawski, Writer, Teacher,  
and Co-Curator of Emoção Art.ficial,  
ITAU Cultural, São Paulo, Brazil 

 
Marc Schwartz, Co-founder, DLECTRICITY, 
Detroit 
 
Vince Carducci, Media Critic & Dean of 
Undergraduate Affairs, CCS

Amanda Pask Heitler and Hermione Pask, 
Gordon Pask’s daughters and executors of 
his scientific and artistic estate 

Jasia Reichardt, Curator, Cybernetic 
Serendipity Exhibition, 1968 

Albert Müller (deceased), Curator, Gordon 
Pask Archive, University of Vienna  

Andrew Pickering, Author of  
“The Cybernetic Brain” 

Hugh Dubberly, Design Planner and Teacher 

Bruce Mcintosh, Designer and Teacher 

COLLOQUY 2018 Advisory Board
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“If you desire to see, learn how to act.”

— Aesthetic Imperative, Heinz von Foerster 

158

Designing for Conversation 
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Second-order Design = Design for Conversation

The goal of second-order design is to facilitate  
the emergence of conditions in which others can design —
to create conditions in which conversations can emerge — 
and thus to increase the number of choices open to all.

159

Designing for Conversation 

–– Dubberly & Pangaro, Cybernetics and Design: Conversations for Action, 2019

https://www.dropbox.com/s/241xba2qj5dz03t/Dubberly+Pangaro-ConversationsForDesign-SpringVerlagPrepint-January2019.pdf?dl=0


We believe cybernetics offers a foundation for  
21st-century design practice, with this rationale:

160



• The prominence of digital technology in daily life cannot be denied (or reversed). 
Digital technology comprises systems of systems (Internet of Things). 

• Design has expanded from giving-form to creating systems that support interactions. 
Human interactions span thinking and acting, whether mundane or metaphysical.  

We must model and tame this complex mesh of mechanisms.

Therefore: systems literacy is a necessary foundation for design. 

If design, then systems:
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If design, then systems.

• Digital interactions comprise reliable connections, communication, and feedback.   
Human interactions comprise purpose, feedback, and learning.  

• The science of communication and feedback, interaction and purpose, is cybernetics.  
We must model communication and intention in a common frame. 

Therefore: cybernetics is a necessary foundation for design. 

If systems, then cybernetics:
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If design, then systems.

• Framing “wicked challenges” requires articulating human values and viewpoints.    
Values and viewpoints are subjective. 

• Designers must offer a persuasive rationale for our subjective viewpoints.  
• Modeling subjectivity is the province of second-order cybernetics. 
We must embrace values and subjectivity at the heart of designing. 

Therefore: second-order cybernetics is a necessary foundation for design.  

If systems, then cybernetics.

If cybernetics, then second-order cybernetics:
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If design, then systems.

If systems, then cybernetics.

• Taming “wicked challenges” must be grounded in argumentation.  
• Argumentation requires conversation so that participants may understand and agree. 
• Agreement is necessary for collaboration and effective action.  
We must embrace argumentation and collaboration to the heart of 21st-century design. 

Therefore: conversation is a necessary foundation for design.

If cybernetics, then second-order cybernetics.

If second-order cybernetics, then conversation:
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If design, then systems.

If systems, then cybernetics.

If cybernetics, then second-order cybernetics.

If second-order cybernetics, then conversation.

165

–– Dubberly & Pangaro, Cybernetics and Design: Conversations for Action, 2019

https://www.dropbox.com/s/241xba2qj5dz03t/Dubberly+Pangaro-ConversationsForDesign-SpringVerlagPrepint-January2019.pdf?dl=0
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Paul Pangaro 
ppangaro@cmu.edu
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