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Heritage of the systems movement from 1954

Ralph Gerard
(neurophysiology, behavioral sci.)

Anatol Rapoport
(math. psychology,game theory)

Kenneth Boulding
(economics, peace studies)

Ludwig von Bertalanffy
(biology, general systems theory)

Mutual interest in theoretical frameworks
● Systems: physical, technological, biological, social, symbolic 
● Interdisciplinary research: a general theory of complex systems

[Hammond 2003, p. 9]
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Systems thinking is a perspective on 
wholes, parts and their relationscontaining 

whole

Function (non-living)

or role (living)

part 
A(t)

part 
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structure

part 
A

(t+1)

process

Function
“contribution of the 
part to the whole”

Structure
“arrangement in 

space”

Process
“arrangement in 

time”
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In authentic systems thinking, synthesis precedes 
analysis and the containing whole is appreciated

containing 
whole

Function (non-living) 
or role (living)

part 
A(t)

Synthesis precedes analysis

1. Identify a containing whole (system) 
of which the thing to be explained is a part.

2. Explain the behavior or properties of the 
containing whole

3. Then explain the behavior or properties of 
the thing to the explained 

in terms of its role(s) or function(s) within its 
containing whole.

Source: Ackoff, Russell L. 1981. Creating the Corporate Future: Plan or Be Planned For. New York: John Wiley and Sons. http://books.google.com/books?id=8EEO2L4cApsC. 

-

http://books.google.com/books?id=8EEO2L4cApsC
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Pacing layers emphasize coevolution and learning
SITE 

This is the geographical setting, the 
urban location, and the legally 
defined lot, whose boundaries 

outlast generations of ephemeral 
buildings.  "Site is eternal", Duffy 

agrees.

STRUCTURE 
The foundation and load-bearing 

elements are perilous and expensive 
to change, so people don't. These 

are the building. Structural life 
ranges from 30 to 300 years (but few 

buildings make it past 60, for other 
reasons).

SKIN 
Exterior surfaces now change every 

20 years or so, to keep up with 
fashion or technology, or for 

wholesale repair.  Recent focus on 
energy costs has led to re-engineered 

Skins that are air-tight and better-
insulated.

SERVICES 
These are the working guts of a 
building:  communications wiring, 
electrical wiring, plumbing, sprinkler 
system, HVAC (heating, ventilation, and 
air conditioning), and moving parts like 
elevators and escalators.  They wear 
out or obsolesce every 7 to 15 years.  
Many buildings are demolished early if 
their outdated systems are too deeply 
embedded to replace easily.

SPACE PLAN 
The interior layout, where walls, ceilings, 
floors, and doors go.  Turbulent 
commercial space can change every 3 
years; exceptionally quiet homes might 
wait 30 years.

STUFF 
Chairs, desks, phones, pictures; 
kitchen appliances, lamps, hair 
brushes; all the things that twitch 
around daily to monthly. Furniture is 
called mobilia in Italian for good reason.

Source: Stewart Brand. 1994. How Buildings Learn: What Happens after They’re Built. New York: Viking.

-
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Ask Not What’s Inside Your Head, but What Your Head’s Inside of

Stimulus – Response
(Behavioral Psychology)

Ecological Approach to 
Perception

[In the 1950] psychophysics of perception … "givens" 
in the light to the eye could not support perceptual 
phenomena, but only elementary experiences such as 
sensations.  [….]  Succinctly put, the psycho-physical 
program was … traditional in considering perception 
to be a set of responses to presented stimuli (albeit 
"higher order" stimuli).

Over the last 10-15 years [James J. Gibson] has tried 
to develop enough theory … to demonstrate that 
direct perception is indeed plausible even if hordes of 
difficult details remain to be worked out.  The … 
analysis of the optic array, stimulus organization, and 
the functional organization of perceptual systems are 
what Gibson oftens points to as radical features ….

William M. Mace 1977. “James J. Gibson’s Strategy for Perceiving: Ask Not What’s inside Your Head, but What Your Head’s inside of.” In Perceiving, Acting, and 
Knowing: Toward an Ecological Psychology, edited by Robert Shaw and John Bransford, 43–65. 
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How do we recognize a living system?  As 
(a) the being of an organism; or (b) an animate becoming?

Tim Ingold. 2011. “Rethinking the animate, reanimating thought.” In Being Alive: Essays on Movement, Knowledge and Description, p. 69. 

I have folded the organism in on itself such that it is 
delineated and contained within a perimeter boundary, set 
off against a surrounding world – an environment – with 
which it is destined to interact according to its nature. The 
organism is ‘in here’, the environment ‘out there’.

In this depiction there is no inside or outside, and no 
boundary separating the two domains.  Rather there is a 
trail of movement or growth. Every such trail discloses a 

relation. But the relation is not between one thing and 
another – between the organism ‘here’ and the 

environment ‘there’. It is rather a trail along which life is 
lived. Neither beginning here and ending there, nor vice 

versa ….
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How do we interpret a line?  As
(a) a static perimeter; or (b) a trajectory of movement?

My contention is that lives are led not inside 
places but through, around, to and from them,

from and to places elsewhere ….

Human existence … unfolds not in places but 
along paths. Proceeding along a path, every 

inhabitant lays a trail.

Tim Ingold. 2011. “A storied world.” In Being Alive: Essays on Movement, Knowledge and Description, p. 148-149. 

For the Inuit, as soon as a person moves he becomes a line.

… lineal movement along paths of travel [is] referred to ... as wayfaring.

… lateral movement across a surface, … I call transport.
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How are lives lived?  As
(a) a network of connected points; or (b) a meshwork of entangled lines?

Tim Ingold. 2007. “Up, across and along.” In Lines: A Brief History, p. 80-82. 

The lines of a network, in 
its contemporary sense, 
join the dots. They are 
connectors.

The lines of the 
meshwork are the trails 
along which life is lived.
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Defining systems science(s) → science?
Primary intellectual 
virtue: Episteme Techne Phronesis
Translation / 
interpretation:

Science 
(viz. epistemology)

Craft 
(viz. technique)

Prudence, common sense

Type of virtue: Analytic scientific 
knowledge

Technical knowledge Practical ethics

Orientation: Research Production Action

Nature: Universal Pragmatic Pragmatic

Invariable 
(in time and space)

Variable 
(in time and space)

Variable 
(in time and space)

Context-independent Context-dependent Context-dependent

Pursuits: Uncovering universal truths Instrumental rationality 
towards a conscious goal

Values in practice based on 
judgement and experience

Colloquial 
description:

Know why Know how Know when, 
know where, 
know whom

David Ing. 2013. “Rethinking Systems Thinking:  Learning and Coevolving with the World.” Systems Research and Behavioral Science 30 (5):527–47. 
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Paths to develop systems thinking
Episteme
(e.g. theoretical 
science, 
codified principles)

Techne
(e.g. methods 
and techniques, 
collaboration)

Phronesis 
(e.g. hands-on 
experience, 
values in practice)

Proposed path for
learning and coevolving 

Case 
domains 

□
(weak)

✔
(strong)

✔
(strong)

Induction: 
Why are the natures or 
behaviours of systems 
similar or dissimilar?

Service 
systems?

✔
(strong)

□
(weak)

✔
(strong)

Abduction: 
How are future systems to 
be developed or improved 
over current systems?

Ecosystems?

✔
(strong)

✔
(strong)

□
(weak)

Deduction: 
When, where and for 
whom are systems material 
and/or salient?

Governing / 
policy 
systems?
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