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SoMEMERE

W VEMICE. . HEY, DD YOU EVER L-OOK AT IT IS A WAY TS GET
BPASMUSSEN'S ARSTRASTLON/ INSIEHT INTS HOW WE FARSE
DECOMPOSITION SPACE DETAILS OF A SITUATION AND
COMBINED WITH WIMSATT'S UNDERSTAND HIGHER-LEVEL

SEVEM DIMENSIONST VALUE.- -
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WELL.. THIS IS SOMETHING FOR WHICH T DO NaT
MEED T& KW AWYTHING ABSUT FILTERS SR
FPARSING T UNDERSTAMD THE VALLUE ..

«2ssTHIE IS
ABSOLUTELY
BEAUTIFUL...!
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--- BUT EVEM IF WE ASREE THAT IT IS BEAUTIFUL.,

D WE MEAN THE SAMET DOES IT MATTERY
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ABSOLUTELY! EXAPLORING How
FILTERS DIFFER IMCREASES THE
VALUE OF OUR EXPERIENCE...
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Parsing information -  Experiences are

multifaceted and dynamic, shaped by various
constraints and relationships that operate across
different levels of experience. They can be
characterized by multiple levels of functional

limitations and relationships. Scientists employ various
methods and techniques to describe and capture these
experiences. The scientists "parse’ the experience. Not an
easy feat as the experience of any situation is complex.
Rasmussen (1986), Wimsatt (1972), and Hayakawa (1990) all
suggest that the experience of a situation (or object) might
involve multiple different layers of abstraction. These layers
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are jointly shaped by physical (objective) and mental
(subjective) constraints which set the boundaries on both
what can be done and on what is desirable to do. For
example, physical laws of motion constrain where a person
can go, and mental constraints associated with values and
intention constrain where a person would like to go.

In describing and parsing human experiences, deciding what
to include and not include, scientists are not ‘objective’
observers. There is the risk that the scientist projects
interpretations onto the internal mental processes of the
individual being studied. William James aptly identified this
tendency as the "Psychologist's Fallacy,' This recognition
underscores the need for a nuanced and cautious approach
when interpreting and articulating experiences as the same
objective situation may be experienced differently depending
on the intentions and values of the observer.

What is fascinatingly interesting is that even if there is no
purely objective experience, all experiences are shaped by
objective constraints.



-es S, ARE YOU SAYING
EXPERTISE IS OVERRATEDRY
MOVING FROM ACADEMICS HAT IMPORTANT T
INTS INDUSTRY I LEARNED
DESIEH IS A TEAM SPORT

THEEE IS MOT JUST OME
EXPERTISE THAT IS IMPORTANT .
Yo KEED A COMBIMATIEMN OF
VIEWPZINTS

W REACT
< ooT HELPS ¥OU T& FORESEE, .- AND THE|
TH BE PROACTIVE. . SWIFTLY 1N AN APFROFRIATE
. MANNEE--




LIFFERENT EXPERETISES e
LONTRIBUTING FOR THE TEAM

-—.anp vou neeb many NIRRT t.' 1 >

T& BE SUCCESSFUL

a group of people who are superstars in specific
disciplines. Pentland (2014) notes that “the
standard story about innovation and creativity is
that there are a very few super bright people who have the
almost magical ability to think up great ideas, and the rest of
us have occasional lucky breaks. But that is not what | see.
Instead, | see that the best ideas come from careful and
continuous social exploration.” While expertise is undoubtedly
valuable, its true power is realized when it harmoniously
integrates within a diverse, collaborative group. A team
composed of brilliant individuals who lack social skills will
typically deteriorate into arguments and power struggles. At
best, the result will reflect the narrow expertise of the person
who wins the arguments, at worse nothing of value will be
produced. However, when a team engages in a constructive
dialogue, the collective intelligence and synergy can surpass
the capabilities of any single expert. The key lies not just in
individual brilliance but in the ability of team members to
work cohesively, leveraging diverse strengths and
perspectives to achieve greater outcomes.

,, Diversity - Teamwork is not just about assembling
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THAT CARSUSEL BACK THERE. MAYBE
WE SAN USE THAT T& ILLUSTRATE

L CIRCULAR DYNAMIAS AS AOMPARED TS
1 US &M THE TRAM ILLUSTRATING LINEAR

10

DYMAMILS AND THINEIME?

l vou MEAN LIKE, WE GET
OM,; ENEY THE RIDE
AND THEM &ET OFF

EXACTLY!

EH... BUT T WAS
TALKING ABLUT




AH; YES... METAPHORS.
THEY ALWaYS BEEAK DOwM
SOMEWHERE

Linear thinking - There has been a tendency to
describe the world in terms of causal chains of
discrete stimuli and responses.

The computer metaphor of mind fits nicely within

this causal narrative. This metaphor has led many
to think about cognition as a discrete series of isolate
information processing stages, and that “thinking”, similar to
a computer, is a linear process, that can be broken down into
sequential steps that can be isolated and individually studied.
For example, memory becomes a matter of encoding and
storing information, decisions become discrete choices that
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can be evaluated relative to logical and statistical
computations. Much of the experimental literature focused on
illusions, errors, and processing limitations, motivated by the
belief that these would reveal the internal constraints within
each isolated processing stage.

However, Wiener's Cybernetic Hypothesis (1948) offered an
alternative metaphor - the servomechanism or control
system. Explorations of the dynamics of closed-loop control
systems help many to recognize that circular couplings were
pervasive in the nervous system and in social systems. This
circular dynamic has also been represented as John Boyd’s
circular OODA Loop — Observe, Orient, Decide, and Act. The
more sophisticated versions of the OODA Loop reflect the
capacity for adaptive control systems that can learn from
experience (Osinga, 2207).

Even simple control systems (e.g., auto pilots) have emergent
properties like stability that are difficult to explain with
classical causal narratives. Similarly, decisions and actions
made in pursuit of goals can have surprising consequences
as feedback is used to shape subsequent decisions. Thus,
decisions are not independent, and they must be understood
relative to intentions, expectations about the future, and
values. One could try to describe this as a linear process,
zooming into the single decision and identifying its cause and
its consequences. But in the larger context nature is like a
web where everything is connected to everything else with
their interdependencies and relations. A change in one part of
a system has consequences for other parts of the system
often unexpected and unforeseen. So, plans often have to be
adapted in response to the consequences of these
unexpected changes. In many respects, everyday human
rationality (e.g., common sense) is the capacity to muddle



skillfully in response to the requisite variety generated by the
web of nature.

This is an inherently circular dynamic in which perception,
cognition, and action are intimately coupled. The computer
metaphor reflecting a causal narrative does not do justice to
its complexity, and even the servomechanism and adaptive
control metaphors have their limitations with regards to
explaining human performance.

LK, ONE MORE
BOUND. .-
T.i:_-.'
h-\' 'lhl-.{‘ : 1
- ‘,{ I ’:I )
o

13



SoMEMERE
N SPANM. . -

——

l
=\

l I

IN
N e

UL A
AN | [ og
'r;f(f‘ﬁ ni\“lﬁ 10 KANTT
s I —:rJ “WNI 1:

14

I PREFER PEIRCE'S TRIADIC MSDEL, WHICH STATES THE
IMPORTANLE OF 4 DYNAMIZ COUPLING BETWEEN MIMD &
MATTER, BETWEEN ACTION & PERCEFTION, WHIEH 1S
FUNDAMEMNTAL FOR EXPERIEMCES TO EMERSE..
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THAT'S Ténd MUCH ACTIEM,
FRED! TOO MUCH ACTION .. B

el
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DON'T WE HAVE 3 MORE
STOPS T& THE HOTEL... T

I KNOW, BUT LET'S UP
SUR EXPERIENCE AMD
PUT A BIT MORE ACTIEON
TE OUR PERCEFTIONT

Active perception - Experience shapes who we
are, how we perceive the world, and how we
navigate life's complexities. As such, it is
important to embrace and learn from every
experience, whether joyful or challenging, as a
means of cultivating personal growth, understanding,
resilience, and fulfillment. The Roman poet Horace tells us we
have to make the most of the present moment, embracing
opportunities, and living life to the fullest. Carpe Diem!
Important to understand is that experience is what is co-
created or what emerges as a joint function of the coupling
between action and perception. Action and perception are
coupled because they are fundamentally intertwined
processes in how we experience, how we interact with and
how we understand the world around us.

15
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DID YOU HEAR ABOUT THE
POSITVE IMPACT RE-
INTROBUZING THE WOLE HAD
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TION &F THE WALF EVEN
T 9
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WELL, LET'S NOT RUSH T&
EONCLUSIONS. ADDING A WOLF TO
4 S0, INTRODUCING A WOLE A SYSTEM PRODUCED BY 50 YEARS
| oM WALL-STREET MAY HELF OF SREED MIGHT NOT CREATE THE
CREATE BALANCE IN THE SAME DELICATE KIND OF

FINAKCIAL wWoRLDbTT

Nature's wisdom - The stability of complex
systems does not solely depend on any single
element within the system. For instance, while the
presence of wolves might contribute to stability in
the ecosystem of Yellowstone National Park, the
same element could be a source of instability within the
intricate dynamics of Wall Street. This stark contrast
highlights the difference between the principles governing
wilderness ecology and the intricacies of the human
economy.

It serves to illustrate the wisdom inherent in the balance of
nature and, conversely, the potential folly embedded in
unchecked human greed, which can disrupt the delicate
equilibrium essential for the stability.

17



SOMEWWERE
ABVE SHisAsD

SNWVEN SUR SFEED AMND
DISTAMCE LOSKS LIKE WE
LAWDE &M TIME...

{ - YO MAY BE LODKING AT IT USING THE
WESNG COCEDINATE SYSTEM; SFEED AND
DISTANCE IS NOT WHAT vl SHOULD ook
AT, BUT THE ANGLE OF THE TARSET
EELATIVE TE& THE HORIZEN

I= = -
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THE ANGLE TELLS YoU WHAT IS WATHIN
EEAZH. FEEFEEEED DESCENDING ANGLE IS
ABSUT B DESEEES. TABSETS MOEE BELLW
THE HOBIZAN ABRE STI-L- WITHIN BEACZH, BUT

FEOBABLY NOT WATHAUT DAMASING THE
FLANE . FIVING SUE SUEEENT DISTANCE T2
TABSET, HEISHT & SFPEED, T DUBT WE £AN

ACHIEVE A DESCENDING ANeLE THAT
FEEMITS A 5AFE LANDING - THE AIBFSET
MAY NOT BE IN BEASH




THIS IS YOUR CAFTAIM SFEAKING, DUE
T& HEAW TRAFFIZ WE ARE FORZED TO
CIRELE, AND WAIT FOR A SLGT ...

WHAT ARSUT
PIZZA B BEERT

SZOTE = FRED & NN

Metrics of Experience - Classically, the metrics of
,’ physics and the metrics of mathematical logic

have been used to probe human experience. The

laboratory puzzles derived from the physical and

logical analyzes have been taken as
representations of ‘reality’ and responses to the puzzles that
are inconsistent with the physical/logical prescriptions have
been called illusions, errors or biases. But maybe these
variations simply indicate that the phenomenon of experience
requires different metrics than those used in physics or
mathematical logic. The challenge is to discover the intrinsic
dimensions and metrics of experience.

A prime example of a phenomenon that is invisible to an
observer independent physics is optical flow (e.g., Gibson,

19
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1979). The flow is not a property of light and not a property of
eyes. Rather optical flow is created by moving eyes. Flow is
constrained by the physical properties of light, but it is
created by the movement of an observer. Optic flow has its
own geometry and unique metrics (angles and angular flow
rates) that are emergent properties of experience.

A first step toward understanding experience is to move from
observer independent descriptions of the environment to
observer relevant descriptions of the ecology or Umwelt
(Uexkull, 1957; Gibson, 1979). It is to recognize that the
experiences of time and distance (e.g., closeness,
reachability, grasp ability) cannot be defined using only a
meter stick and a clock. If a chair is 2 meter away, is it
reachable? Is it graspable? Can | sit on it? We are taught that
the distance is real, yet to us, distance by itself has no
meaning. What is real to us is whether we can reach the chair
and sit down. These real experiences depend on the
affordances for acting (affording), the feedback information
for controlling (specifying), and the intentions of an observer
(satisfying) (Flach & Voorhorst, 2020).

Whether the airport is only a few miles away does not mean it
is within reach. The plane may be at the wrong altitude, have
the wrong speed given the wind, or the incorrect angle of
approach given the wind speed and direction. If | have two
hours to my next meeting, what does that mean? What if the
meeting is in the next room? What if it is in the next town,
what if it is on the next continent? Time and distance is not
meaningful by themselves, only in context of my current
situation, in context of my abilities and my intentions.






SoMEUMERE IN
FRANZE. -

INVARIANT PATTERMS, OB SIMPLY INVARIANTS,

IS WHAT PERCEFTISN 1S ALL- ABSUT

FOR EXAMPLE IM CASE OF THE SFTIC ARRAY,
INVARIANTS SPELIFY A BELATION BETWEEK THE
ORESERVER AND WHAT IS OBSERVED. THESE
PATTERNS REMAIN CONSTANT EVEN WHILE THE
OBSERVER MANVES AMD ASTS. ERSSD IMVARIANTS

TES, LIKE FOR EXAMPLE THE FROFEETIES
OF AN SBJIELT IN RELATION TS ¥OUR HAMND
BIZE, ALLOWING ¥YoU TO 'SEE wWHAT IS
SHRASFABLE, AND SIMCE WE ALL HAVE
SIMILAR HANDS WE PILE-UP SIMILAR
INVARIANT S YES, MAKES SENSE

BUT WHAT ABSUT THE LESS TANSIBLE
@UALITIES, LIKE FOR EXAMPLE AET,
PRSSTOMN &R LOVET

T ASSUME THE PRINCIFLES ARE SWMILAR,
WITH INVARIANT STRUCTURES MAKING UP
OUR PERSOMNAL VALUE LANDSCAPE

I ALSO ASSUME IF MEAMIMNG IS
UNREL-ATED T£ SHARED PHYSICAL-
ABILITIES, THE WHOLE vaLUE
LAMNDSCAPE BECOMES VERY PERSOMAL
AMND INDIVIDUALLY DIFFERENT




OH WENBERFUL, THIS SUSSESTS, &IWVEM THE
CURREMT WORLD POPULATION, THAT WE HAVE ALMOST
£ BILLLON VALUE FUNSTIONS THAT CAN BE
LOMPLETELY DIFFERENT, BUT SOMEHOW COMNERSE

Social invariants - Gibson's insights into optical
,’ invariants guiding safe navigation through

physical spaces prompts a compelling question:
What are the social invariants that delineate a
satisfying path through the complex landscape of
human relationships? What is the affordance of a friend.
What is the invariant of constructive collaboration? In the
social realm, these invariants would serve as cues or patterns
that help individuals navigate trustworthy and fulfilling
connections. Research on team and organizational dynamics
suggests that navigating the social space may be a critical
determinate of the ability of organizations and communities
to self-organize to solve complex problems (Ostrom, 2010;
Pentland, 2014). Just as optical invariants aid in determining
a secure path through a cluttered environment, understanding
the social equivalents could offer a nuanced perspective on
the complex dynamics of human interaction and
interpersonal relationships.
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WHY T2 WE STILL HAVE DAY
HUMBERST DAYS, WEEKS,
EVERYTHING JUST BLENDS

TOSETHER. wWHY DON'T WE USE
HAMES THAT BETTEE CAFTURE
THE MEAMNING OF DAYST

LIKE TODAY, BRIGHTLY SRISP, WITH A
SOMEWHAT UM= SRASPABLE BEAUTY. IT
SHOULD NOT HAVE A NUMBER, BUT
MAYBE A SHORT, ALMOST
UNPRONOUNLEABLE NAME. T4 FULLY
SRASPF THE VALLUE OF TODAYT

BUT BONT YOU THINKE THAT MEANINS
IS OUT THERE, THAT WE DISOOVER IT
THRAUGH EXPLORATION, OB THAT WE
CREATE IT THESUSH OUR ACTIONST THE
MNUMBER OB THE MAME &F THE DAY IS
JUST A LABEL, TS REMEMBER THE DAY

AND THE DAT'S VALUE B




BUT MAYBE YOUR ARE BESHT, LET'S TRY.
WHAT ARE YOUR PLANS FOR EMILIST

THE DAY AFTER
CAROLIMA....

EH...T_ TS THAT
THIS WEEKT

bouquet of memories, and serve as powerful cues
that unlock a treasure trove of personal and
shared memories, evoking a multitude of
associated memories and experiences related to
that individual. Our ability to remember names likely evolved
as part of our broader social cognition, to support complex
social interactions and cooperation among individuals.
Remembering names enhances our social cognition, allowing
us to navigate social networks, build alliances, and establish
meaningful relationships that contribute to our survival and
reproductive success. However, names may not always be
the most suitable option for clear communication due to the
added baggage of context, ambiguity, and personal
perspectives. In contrast, constructs like numbers and dates,
devoid of emotional associations, can be more effective for
crisp and clear communication.

’ Meaningful constructs - Names bring a whole

25



SOMEWWERE

I DT IT ACTUALLY WORKS WELL,

THE 'MOISE' TELLS ME H¥wl
THINGS ARE &OIMG

THAKNKES FOR THE TSUR,

BEAUTIFUL OFFICE. BUT . | |
can You WoRK N THESE LEAENING TEAvA TELLS, ME THEY

OFEN SPACEST gndi ARE PROGRESSING NICELY

THE WRISHT PATTERSON

AIRFORCE BASE TEAM MAKES
SOME NOISE, BUT THEY JUST
&OT THEIR FIRST CUSTOMER
FEEDBACK

I SEE, THE N&HSE SMES
U INSKEHT -

BUT IT SOUNDS LIKE [T IS QUIETER &N
THE OTHER SIDE &F THIS FLOOR, SO
YoU CAM ALWAYS WORK FROM THERE




- eAH, N

THAT TELLS ME T
HAVE T BUM FOR THE
DAILY STAMD-UP i

BEOEE = FRED 8 k3

The sound of silence - The term "noise" often
” refers to unstructured signals and is typically

considered to be an impediment to analysis.

However, environmental noises contain possibly

valuable information. Yes, in a laboratory we can
create pure random signals (e.g., white noise), but in the
practical context of experience, any signal has a source, and
alterations in this noise have a cause and therefore can serve
as precursors to critical shifts in a system's behavior. Rather
than dismissing noise as an obstacle, a more insightful
approach is to recognize it as variability laden with
information about the underlying dynamic constraints (e.g.,
Van Orden, Holden, & Turvey, 2005). It often takes years of
experience and certain expertise to pick-up on subtile
alterations. Embracing this perspective allows for a more
nuanced understanding and interpretation of the intricate
dynamics at play within complex systems.

27
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SOMEWMEEE N
TIENES .0

THEUSHT
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HIBSOMN SEEMS TS HAVE ELIMIMATED THE MEEDR FOR INFORMATION
FROCESSING. BUT HOW CAN YOU EXTRACT 'MEANING WITHOUT
PROCESSIMNG T HOW AN YU TELL IF SOMETHIMNG IS SO0 WITH SUT AM
ANALYTIC PROCESST IS5 (T POSSIBLE TE TUNE IM DIRESTLY — AND
PERZENVE THE SIGNIFICANCE OF SOMETHING WITHEUT AMNALYSIST

ABOUT DIRELT PERZEPTION. .- l

_( A BRIEF MOMENT OF AMAZING INSPIRATION

MOT SUREE wWHY, OR EVEM
HaW IT HAPPEMNS. MAYBE A
DOCR OPENST A CAR
PASSEST MAYBE JUST THE
PERFELT EIND £&F MORMIMNG

LEWT
~. /’F
e - "‘H L&
e ] iﬁﬁh. B,
-.-'-—
- = :

IT IS RARE, AMND ALWAYS ToO
SHOET. BUT WHEM IT HAFFENS, IT
15 BEYOND WORDS, BUT
MEANINGFUL JUST THE SAME




< —————

Héw!, ABSUT DIRELT PERCEPTIEOMN.-- }
— ]

YOU EMOW, THIS COFFEE IS JUST AMAZIMG. NOT
SURE HoW YoU BEEW IT, O WHAT BEANS You

USE BUT AMAZIMNG..

L TOULHE [ \
%

by

SEESEE - FRED & W

Inspiration - Certainly, we can parse and analyze
” our experiences (e.g., a satisfying taste, a sense

of danger, or a sense of 'seeing' or 'recognizing' a

solution to a problem) to build explanations but

are the experiences themselves the product of
such analyses or processing - or are the experiences
precursors to the analyses. The central question that Gibson
(1979) asked was "What comes first the experience or the
analysis?" William James coined the term Psychologist's
Fallacy to refer to situations where an external observer (the
analyst) attributes differences in the analytic qualities to
underlying mechanisms inside the person being observed. A
current example is the construct of loss of Situation
Awareness (SA) that aptly describes the perspective of the
observer but is often treated as if it represents distinct
internal processes in the mind of the person being observed.
An alternative approach is to consider the impact of the
situation as a potential source for the inspiration.

29
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Hl) MUCH BEALISM 15
HEEDED F&R AN
EXPERIEMZET IS THIS
ENGUEHT SHOULD WE

LoME TIME SINCE TWE BEEN HERE.
BEAUTIFUL CITY: PHEMGMEMNAL MUSELUMS BUT
WITH SCCASIOMNALLY SDD SPENING TIMES

THE LEVEL &F REALISM OF THE FIDELITY
OF STIMULL IS SHNLY PART OF EXPERIEMCE-
ULTIMATELY IT IS FEEDBALKE COUPLED TE
YTOUR ACTIONS THAT CREATES AN
EXPERIENLZE AND IT IS THE EHOIEES THAT
MAKES IT MEAMIMGFUL-




BUT T MUST SaY THAT THE
TECHMNOLOSY IMPRESSIVELY
IMPREVER

JUST A MGMENT IN HERE AND Y&U
ARE TOTALLY ABSORBED BY THE
LOCATION! ¥YoU COMPLETELY FEEL
LIKE YoU ARE [N FRAMCE |N EVERY
WAY POSSIBLE

YEAH, SURE.
LET'S &3

Mapping of affordances - Affordances, a concept
introduced by psychologist James J. Gibson
(Gibson 1979), capture the fit between us and our
environment. For example, they refer to the
potential actions that an object or environment
offers to an individual. Gibson suggested that these
affordances are fundamental to human experience. Similarly,
Pirsig's (1974, 1991) Metaphysics of Quality suggest that a
quality like "goodness" is the most basic foundation for
human experience. This challenges the notion that the
dimensions employed in the physical sciences such as
meters, time, weight, constitute the bedrock of the 'real
world." While these dimensions serve the practical purposes
of science and engineering, Pirsig suggests it might be a
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AFTER THE BEFEAY niE
LN AT Hea) THE NER
Al MNSTRATW I8
WM, HOT SURE SEALMGE B ATH BUSE0 AND
F I AN WRITE THIS. I mﬂ:}ﬁ";ﬂ; EFFEZT T
MEAH, US LOCAL POLITIES, HAS Srda
HOTHING TE DE WITH THE BEST GF THE Ly
WERLD, NS WITH THE STORY.
ALTHEUGHT SHOULDN'T WE ALl BE
FURIGUS WATH COMPANIES HELPING
AN THIS POSSIBLET O AM

mistake to consider them as the elemental building blocks of
human experience. Instead, he proposes that these
dimensions are derived from, rather than foundational to, the
intricate tapestry of human experience.

A key implication for designers is that they are not simply
determining the form and layout of objects (e.g., the
placement of buttons on a screen). Rather they are designing
human (e.g., user) experiences.

In Flach and Voorhorst (2020), we suggest three constructs
for describing the dynamics of experience - affording,
specifying, and satisfying. Affording refers to the joint
constraints of the agent and ecology on the possibilities for
action. Specifying refers to the joint constraints on the pick of
information. Satisfying refers to the consequences of choices
relative to the intentions or preferences of an agent. Each



construct spans the dichotomy of subjective and objective to
emphasize the joint contributions of situations and
awareness to experience.

DOES THE AFFORDANCE OF
LCBTAINING A SIGNED COPY OF
OUR BOOK EXSIST, INDEPENDENT
FEOM WHETHER WE SPEN THE
DOOR TS THIS SHOP?

ABSOLUTELY. AND SINCE IT IS
WELL SPECIFIED, AND ASSUMING
IT PREVIDES SATISFICATION, WE
HAVE ALL THAT MATTERS T&
EREATE THIS EXPERIENZE.
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SEHN, THOSE
RIRECTIGNS LEAR ME
NEWHERE. THEY Do NOT
HEL-F. LET ME TRY T2
EXPLAIM--

FOR US MOBRTALE THE
WERLD IS A FLAT SURFALE,
WHERE A STRAISHT LINE
BETWEEN TWo POINTS IS
EXPECTED T& BE THE
SHOETEST ROUTE

EVEN IF WE KNOW THAT WE
LIVE &M A SPATIAL. &LOBE,
WHERE THE SHORTEST ROUTE
STRANGELY LOOKS LIKE A
LURVE ON OUR FLAT MAP

AMD THAT WE S0BT &OF
UNDERSTAND THAT WE LIVE IN A
SPACE-TIME SONTINUUM, SRAVITY
WARPED, WHERE OMLY LIGHT SOBES M
A STRAKEHT LINE, EVEN IF FORE US
MORTALS IT APPEARS BENDED AND
CURVED M A MIMND BOSSL NG
STRAMGE way...




5S4 YOUR DIRELTIONS SEEM TS ASSUME
I AM A LIGHT GUANTUM. ..

MAYBE TRY T& EXPLAIN IT
TO ME AS IF T WERE A
MOBTAL MW WE ARE SETTIMG
SOMEWHERE!

Rocket science - Those of us with extensive
experience in a particular field may become
deeply immersed in the intricate theoretical
aspects and historical origins of concepts.
However, on a multi-disciplinary design and
development team, it's crucial to recognize that not everyone
shares the same level of interest in such detail. Team
members are often focused on acquiring sufficient
information to advance the project. Embracing this diversity
of interests is an asset, and it's essential not to be
disheartened when colleagues may not share the same
passion for delving deeply into a narrow aspect of the world.
Express your enthusiasm and knowledge but avoid
convoluted lectures or transforming it into a debate.
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LET IT BE, JOHN.-.
JUST LET IT BE!
HAVE YOU SEEN THIS

EEFSRETING SH CENIDT

[ appapenTLY THE
SEIENEE HAS CHAMGED ToU KNEW, THIS
DRIVES ME

THE SCIENCE DOES NOT CHAMGE!

SCIEMEE IS A TOOL, LIKE FOR THE SLIEWLE STAYS THE SAME,
EXAMPLE A PEMN. A FEM DOES MOT BUT SUR VIEW OM THE WoRLD

CHANGE INTS A BOCKET. MOR DOES THE CHANGES THE MORE DATA WE
DATA CHAMGE. DATA IS JUST NUMBERS. CLOLLELT AND UNDERSTAMD
WHAT T&RAY 15 22 DOES NET CHAMGE

INT& A PIMKE DENUT TOMEREAW. WE ACTUALLY SEE THE
WERLD DIFFEREMTLY...

SINCE WE CONTINUSUSLY COLLECT
[| NEW DATA, OUR INSIGHTS CHAMNGES, OUR
UNDERSTANDINGS OF DYNAMILS,
OF WHAT MATTERS




eres AMD SLOWLY DISCOVER
HEow MARVELLOUSLY
WONDERFUL THE WORLD 1S

Ever changing science - Science is a vehicle for
delving into the mysteries of our changing world.
The vehicle doesn't change but the view out the
windows is continually
changing reflecting
a dynamically changing
landscape and new
perspectives on  that
landscape. Science is not

a destination but rather a

journey, which can be a

fabulous journey into the

magical mysteries of
nature, expanding our
understanding and creating
many practical benefits.
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WELL ACTUALLY IT wias SOCRATES, PLATS,
AMD ARISTOTLE WHE SET US BACK. THEY SET
THE FOUNDATION FER AN OBIESTIFICATION OF

THE WERLD THAT TOOK VALUE OUT OF THE

ESUATION. MODERKN SLIENCE SIVES US FASTS —
BUT LEAVES QUESTIONS OF "“SO0DNESS! AND
WALUES' TO THE POLITICHMNS AND RELIGLOUS

LEADERS. THE BESULT IS PALITISAL
ARGUMENTS THAT ARE MO LONGER
SROUNDED [N SLIENAE S REALITY-..

- WHAT 1S "&20DY HAS
BECOME SIMPLY AN
ARBITRARY MATTER OF
GPIMIEH -

BUT WE & STILL HAVE
FREEDOM OF THOUSHT

OMNE MOMENT. T HAVE
TS STSF FOR A MINUTE

AMD: PREPARE

TES, MY THOUSHT
PROTECTOR. BUILT IT
MYSELF. AFTER A
CLASSIC BUT UNPREVEM
DESISH FROM L955..

ABOUT FREEDOM £F THOUSHT, HAVE WE
MOVED FORWARD SINCE SOCRATEST

MAT SURE IT
WORKS, BUT T Do
MET WIANT TS
TAKE ANY RISK...




THE CONTINUGUS EFFERT TE BUT MAYBE, AS A SIDE EFFEAT SINCE
TAKE AWAY WEOMEN BIGHTS MEM MW ARE ALSSC IMPACTED,
ENVER THEIR OWN BODY HAS WEMEN'S BESHTS WLl FINALLY BE

REACHED SOME MEW LEVELS OF TAKEMN SERIOUSLY

L2, BUT ALSO SPILLED OVER
INTE THE RISHTS OF MEM,

DUR BIGHT T THIMK
FEEELY. THOUGHTS
AND INTENTISHNS HAVE
BELOME RISKY

T £AM FIME
MYSELF N COUBT
JUST FOR HAVING

INTENTIONS.-.

Science & Morality - The cold logic and
objectification of the world inspired by Plato and
Aristotle set the stage for modern science.
However, a side effect was the separation of the
pursuit of the "truth" from the pursuit of the
"good." Science abdicated authority for determining the 'good'
in favor of authority for determining the 'truth.’ Determining
what was good was left to the politicians and the church.
Today - this chasm is wider than ever. 'Good' has become a
purely subjective opinion - with any opinion being as valid as
any other. Our sense of good with respect to women's health,
pandemics, and global warming is no longer grounded in
reality. Scientific guidance about what would be good is being
treated as just another opinion. This reflects the schism that
Pirsig (1974) artfully describes in Zen and the Art of
Motorcycle Maintenance.
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ANYTHING MORE BEAUTIFUL
THAN THE SWISS ALFST

WELL, T WAS TOLD THE PIESS
I CAMTABRIA AND STHER PARTS
OF THE CAMING DE SANTIAGO
ARE AMAZING....

YEAH, MO WORRIES,
'S FOR COWS. THEY
WEAR BELLS. HEART!

T'Ll HEAR THEM

== BUT ¥OU ARE T D& NET BREAD
CLORREST, THIS 15 GERMAN, BUT ISN'T

BEAUTIFUL.. OME THIS #) SOME SORT
MOMENT, T'LL &

AND TAKE SOME i LS
PICTURES




.o TS THIS A BAD TIME T LELTURE ABSUT SiGMAL To MOISE
BATIOS, INFORMATION THESEY AND AFFORDANCEST

WHATEVER YU THIMK
DISTRALTS HER-..

signal detection theory surpasses classical logic
or inference as a more fitting model for most day-
to-day decisions. Essentially, actions are dictated
by signals, and the effectiveness of choices often
hinges on the ability to pick-up or attune to the right signals.
E. Gibson's (1969) research on perceptual learning indicates
that expertise in decision-making is contingent on learning to
attune to signals specifying affordances. This principle also
underlies Gary Klein's (2022) theories of expertise and
recognition-primed decision-making. Experts are
distinguished by their ability to perceive and proactively act
on the diagnostic signals. Ironically, even novices can see like
experts due to hindsight - because, in retrospect (once events
play out), the signals often tend to be glaringly obvious.

,’ Signal detection - Lopes (1982) proposes that
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HEY, JOMN. T LIKE T'M JUST LEOKING FOR A
THAT PEEHISTORIC FEW DISTINCTIVE BUILDINGS SR
BEVICE YOU HAVE OBIEETS M THE ARES TO
MAVIGATE OM.--

---BUT I'M NOT
SURE THIS MAP 15

e IT |15 LIKE GOOGLE MAFS,
RUFHTT ONLY LESS INTERACTIVEY

TEAH, AN MOREE
TACTILE.-

ACCOREDIMGE TS THE MAFPKIM WE
SHOULD FOLLOW THE BOAD AFTER
THE CHUREH UMTIL WE ARRIVE AT A
CASTLE OM A HILL-, AND THERE WE

TAEE A LEFT...

I WOMDERED THE
SAME; AND ASKEDR THE
BARTENDER. HE DREW
ME THIS MAF ON A
HAPKIN




THE HAVISATOR SAYS T
CONTINUE AMOTHER 2 KM
EASTEBLOUMND AWD THEM TS

TAKE A LEFT I
HoW) FAR IS 2 KMT | g
‘ :
r -
1l
THAT HIL-L- WIITH THE
’- CASTLE COULD BE
ABSUT 2 KM Away

Wz
y.t

SEDEE - FRED & AWM

Distinctive landmarks - In a recent competitive
” training exercise, soldiers engaged in land

navigation, with varying degrees of success. The
standout teams grasped that effective navigation
goes beyond mere compass angles and
distances. It extends beyond terrain maps, necessitating the
anchoring of maps in key landmarks such as distinct
topography like ravines and roads. The successful teams
used the landmarks to guide them to their targets. While
angles and distances serve as primitives for geographers, to
plot a route on a map, they aren't the fundamental tools for
navigating the intricacies of the real world.

Skilled orienteers utilize heuristics like aiming off in which
they let distinctive boundaries in the ecology (e.g., coastlines,
rivers, mountain ranges) guide them to their destinations. For
example, when navigating cross country to find a small bridge
over a river — the aiming off heuristic suggests intentionally
missing the bridge on the nearest side and then following the
river to the bridge. Otherwise, if you aim for the bridge and
miss, you will be uncertain about which direction to go (up or
down river) to find the bridge.
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SOMEWHERE
W ZORIEH. - -
EVER MOTICED HOW SOME PECOFLE

SIMPLY INSFIRE, AND WHEN THEY ARE
MST THERE, THEIR ABSEMAE INSPIRES.
BUT THEM OVER TIME, T START T&
TEUBT MY MEMORY. 8M T STIkL

BEINS INSPIRED.... e

ENTEETAINING My
Lk FANTASIEST

MEMORY 1S TRIGSERED IM
MANY WAYES, A SOUND, A SCENT,
COLLECTIVELY EMERSING FROM A
SHARED DANCE OF IDEAS, AM
EVEMT,; &R A MNOTICEABLE
ABSENCE

IMSPIRATISHN SFTEW HAS UNALEAR
ORIGING, ALTHOUSH SOMETIMES WE CAN
UNRAVEL QUR PERCEFPTION AMD TRACE IT
BACK T2 A SINGULAR PERSOMN OR EVEMT




MORE £OMMONLY, AS
WITH EVERY EXPERIENCE,
IT BECOMES PART &F OUR
FaBRI: OF PERCEPTION, || UNABLE TO STEP IN THE
OF HOW YOU SEE THE SAME BVER TWICE. NOT W 1 v aTay EXARTLY AS
WORLD, INTESRAL WITH A LS of ThE IT 1S5 NéwW, BUT FOR ME IT

CHANGING BVER, BUT : ¢
WHE WE ARE BECAUSE EVERYTHING IS IN Wil NEVER BE THE SAME

FLUX, INELUDIMG Yal

e A5 HERACLITUS EBIEHT, S8 T AM UNABLE
PHRASED IT, YOU'RE TE &0 THESUGH THIS SAME
CORRIDOR AGAIN.-.

universal. No matter how vivid our memories of
an event — the images in our mind are not static
snapshots of the past. Rather, they have been
changed and updated to reflect our experiences
since the event. Thus, rather than talk about memory as a
static piece of information encoded in a memory bank, we
should think about remembering as a dynamic process in
which the information is constantly being revised and
updated. It is ironic that memory and learning are often
treated as distinct, unrelated chapters in Introductory
Psychology texts. This is an artifact of the computer
metaphor of memory. A strong case can be made that
remembering and learning are overlapping if not identical
processes that reflect how people change as a function of
experience.

, Stepping in the same river twice - Change is
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ABRAHAM WALD'S SBSERVATION THAT THE REAL
INFORMATION 15 |M THE MISSING DATA

-

WHEN WE AMALYSE PHENOMEMNA
THROUGH DATA, WE SOMETIMES
HAVE T& STEP BAZK AMD CHAMGE
OUR PERSPECTIVE TS &ET THE
FULL PICTURE. .

AH! CHANGE 1N
PERSPECTIVE! T KMNoW
HEW) TE D THAT ..

|

=0 7
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WELL, IT DEFINITELY HAS
CHAMGEDR MY PERSPELTIVE. ..

BEFIMITELY!

fOU ARE WATCHING wWay
TS MANY MENIES!]

Different perspective - The interpretation and
importance of data (including absent data) vary
based on your framework or viewpoint. Each
perspective inherently carries biases or selectivity,
and the sole method to distinguish framework
biases from phenomenon invariants is by altering frameworks
or perspectives. It is impossible to discover optical invariants
if you never move. In a similar way, it is impossible for
science to discover the invariants of nature from within a
single framework or paradigm. It is by moving across
paradigms that we can distinguish the invariants of nature
from the limitations of our assumptions. The inclusion of
diverse perspectives is imperative for a science of
complexity.
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BID YoU HEAR THE MAES
WEBIMNAR &M HUMAN - 4T
TEAMING THE OTHER DAYT

THEY SEMERATED THE COMVENTIONAL LAUNDRY LIST &F POTENTIAL
EESEARECH TOPICS — 54, TRUST, BIAS, ETC. BUT IT &AVE THE IMPRESSION
OF A COLLESTION OF "PARTICLES" THAT £OULD BE STURIED IN ISSLATION.
AWND IT SEEMED TS BEINFORLE MANY FALSE IMPRESSIONS ABOUT BOTH
THE POWER &F AT AND THE LIMITATUONS OF HUMANS.




«re WELL, AT LEAST IT IS
SAFE, CONTESLLLED. YoU
ENSW, IT DOESN'T REQUIRE
ANY IMASINATION, NS RBISK OF
UMLEASHING O EVEM
DISEOVERING IT'S POTENTIAL

I MEAM; HOW CAM OU EVEM BEGFIN TS
UNDERSTAND THE PROFOUND BEAUTY OF
THE AMIMAL KINGDOM BY LAGKING 8T THE
AMIMALS [N CASES AND ISOLATION. JUST
AFAIN TEYIMNG TS FIT A COMPLEX FREOBLEM
INTE A REDUCTIONISTIS WORLD VIEW.

MY POINT
EMALTLY

Redustionist view - A reductionistic science
composed of myriads of clever puzzles for
people (and mice and other organisms) to solve
is great for building CVs - but it does not
necessarily lead to insights that will help in the
design of more effective joint cognitive systems. Any
experimental approach and in fact any form of observation
reduces the complex phenomena being observed. So,
practically it is impossible to avoid some degree of
reductionist thinking. However, the problem is a reductionist
world view that assumes that the whole can be understood
as a sum of the parts.

In contrast, a world view framed around complexity theory
recognizes the limitations of each perspective and frames
the problem in terms of integrating multiple perspectives to
discover invariant properties of the wholistic dynamic. It is
possible to make sense of the parts in the context of a more
wholistic view of the dynamic. But it is not possible to
discover the wholistic dynamic from a collection of parts.

49



--BUT IT IS
SOOO0 GUIET ...

---HE THERE,

| LITTLE &ME,
| ARE You oK. T




SN MO ... IT'S

O JUST 50 BACK
TS SLEEP.. PLEASEY

Silence, an uncomfortably loud cry - For a new
,’ father, the absence of sound can speak volumes,
becoming the most conspicuous signal. This
underscores the significance of context in a
system of meaning processing, emphasizing that
in the realm of semiotics, the interpretation of signals is
intricately tied to the specific circumstances and context in
which they unfold. To a new father the silence of a child can
convey a wealth of emotions, needs, or states, highlighting
the nuanced nature of communication within the intricate
tapestry of human relationships. To a new father, silence
becomes an uncomfortably loud cry, impossible to overlook.
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T R
SOMERHERE |3

W BRASK.... (]
Pl A\

| 52, A SINGLE PERSON, HOW
MUCH INFLUEHCE D You
THINK SNE 2AH HAVE SN

|| COMPANY CULTURE, LIKE BEST

| PLACE TO wWORK, DNERSITY &

SENDER-EQUALITY, MOST

INNOYATIVE, ETS.

THERE AEE OF COURSE SOME FAMOUS
EXAMPLES | LIKE STEVE MBS ETS, BUT
FEOBASLY AMNYBODY CAN HAVE AN IMPALCT,

LIKE THE BUTTERFLY FLAPFINEG HER
WINES, CAUSING A TORNARS o
CREATING A REMT IM THE UNIVERSE-

WITH COMPLEX DYNAMIL
SYSTEMS ANY RIFPLING CAN
SROW INTS A DENT IN THE
UNIVEESE

WHAT IF THE UMIVERSE HAS CREATED ‘\
THE CONDITIEGNS INVITING THE
BUTTERFLY T& FLAF HER WINGS? IS 1T
STILL THE BUTTERFLYT OB MAYBE THE [77
BUTTERFLY INYITED THE UNIMERSE T |
CREATE THOSE CONDITISNST

—_ = =y

|| 5 A5

MAYBE T'M SOING DOWN A
RABBIT HOLE HERE-..

WELL, THIS IS WHERE IT 5ETS
TRICKEY. ALTHOUSH WE OFTEN
AMALYSE PHENGMENSHN N ISOL-ATION,
IN THE REAL WORLD EVERYTHING IS
CONNELTED.

B N
WHERE IS5 CAUSE AND EFFELT IM
CIRCULAR DYMNAMICST

= T T R
J:q '-‘ = = ] u =




—o-BIEHT - -

== AME: TN THE MEAMN TIME THE

BUTTEEFLY QUIETLY FLAPS HER
WINGS UMAWARE OF THE RIPPLING
CREATED AMD UNNERSES DEMTEDR

EEMIMND: ME TS BUY AN
UMBREELLA BEFSREE WE

that is far from simple or linear. We exist in a

world of intricate dynamics marked by non-

linearity and intricate interconnections, in which

behaviors and interactions of the various

elements are highly complex and often
unpredictable. The "butterfly effect" refers to the idea that
in such complex systems, even the smallest, seemingly
insignificant events (like the flapping of a butterfly's wings)
can have far-reaching and significant impacts, leading to
unpredictable outcomes. Seemingly insignificant actions
or events can initiate a chain reaction of changes, with
outcomes that are sometimes imperceptible and
occasionally beyond comprehension. This also applies to
all of us. We all take part in our complex world and our
actions, however small, may have far reaching
consequences. Your actions carry weight. You matter....
You count in ways that you can't even imagine.

” All butterflies - Our world operates in a manner
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—,
WSl YO ARE BIGHT- T DIR NOT
EXPELT IT TS BEHAVE IM THAT WaY...

I HOPE THIS EXPERIENCE SAVE YU
A MEW PERSPELTIVE

IT'S OFTEMN DIFFICULT TS .'i-'-::' :
CHANGE PERSPECTIVE, OR EVEN |
RECOGMISE A DIFFEREMNT OME.-
MAYBE IF YOU KEMNOW YOLUR SELF
WELL ENAUSH, IF YU ARE
EMPHATIC, AND HAVE A CREATIVE '
MR-

--BUT EVEN THEM IT
IS VERY TRICKY..

Taking a User’'s Perspective - It continues to
amaze us that a terrestrial animal can learn to
manipulate a throttle, a stick and rudders to soar
through the sky! The narrative of the Wright
Brothers serves as an exceptional lesson in the
art of creative envisioning and pushing the boundaries of
what was once thought possible (e.g., Crouch, 1989;
McCullough, 2015). Before the Wright Brothers, most people
assumed that steering an aircraft would be identical to
steering a ship. No one could image why you would want to
intentionally tilt an aircraft. In light of the increasing impact of
advancing technologies, the Wrights provide a strong
testament to the value of taking the user's perspective. Their
patents were on enabling humans to control flight. When
others were building motors and wings, they were focusing
on putting humans into control. Is anyone considering how
we will steer Artificial Intelligence?
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I MADE RESERVATIONS AT
THE WIINHAVEN, ACROSS
FROM THE VISBANKEN. .-

SHORTEST ROUTE 15 T FoLLOW THE
OOSTEINDE AMD THEM TAKE A LEFT ONTS
THE VOLDERSSRACHT. BUT MAYBE WE ZAM
TAKE A L.EFT HEEE, DIRECTION BREESTRAAT,
LBOSS THE KOSBHNMARKT AND THEM WALEK
ALLHE THE QUDE DELFT ...

maﬂ WE HAVE THE SUBE JaN,
FROM 1246. NOT ONLY THE
OLBEST CHUREH OF BELFT BUT
ALSO SUE OWN TOWER OF PISA,
THOUSH IT STANDS OMNLY 1.96
METERS OUT OF PLUMP. TN
1843 THE DECISION WAS TAKEN
TE PARTLY DEMOLISH THE
TOWER. LUCKILY THEY NEVER
EXECUTED OM IT.

LET'S TAKE A SMALL DE-TOLUR
ACELSES THE BOTER BEUS

THE WIDEST BRIDGE 1M
DELFT. BUILT IN 1558, THE
BRIDSE wWAS FIRST
RENEWED IN 1855 AND
WIDEMED M 1954. IT
BASICALLY COVERS THE
LAMAL COMMELTING THE
LUDE DELFT AMD THE
WIIMHAYER.-




VOILA, HERE WE ARE. OF COURSE T HAVE A RESERVATION. EH; IM

WITH SOME LUCK THEY M WALLETE M. MY MAILT MAYBE AS AN

SERVE KLAPSTUE WITH SMST WELL, I'M SURE T HAD IT...
AFFPLE PIE FOR DESSERT

Creating Structures - James Gibson (1979)
described how we use structure in optic flow fields
as information to skillfully navigate through a
cluttered environment. These structures exist as a
function of the physics of light, surfaces, and
motion. For skillfully navigating through a social ecology - we
create ‘'structure’ (e.g., calendars) that allows skilled
coordination with the people around us. In a virtual, digital world,
there are no physical constraints - thus, one of the challenges of
designers is to introduce constraints that allow people to
skillfully realize the affordances that digital technologies offer.
Without constraints, skilled coordination is not possible.
Physical and social constraints create the fields of possibility.
The shift from a clockwork narrative based on deterministic
causes to a field-based narrative focusing on opportunistic
possibilities begins with describing the functional constraints
that shape the fields of possibilities. For example, consider
Gibson and Crooks (1938) description of the safe field of travel
or Uexkull's (1957) description of the Umwelt. The field of safe
travel described space relative to the capabilities of an car. The
Umwelt described the ecology relative to the capabilities of
different animals. Thus, for example the same objective space
would be experienced differently by a spider and a human.
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SOMEWHERE &N THE SFANISH
SIDE &F THE FYEENEES..-

JEHM, WHAT IF
VINCENT VAl &OGH
HAD VENTURED INTS
SPAIM---

T AM NEOT SURE SUSH "WHAT IF!
GUESTIGNS LEAD ANYWHERE: IH
HINDSIGHT, YU SAN ALWAYS
DISCOVER MISSEDR OFFPORETUNITIES
AMND SNVERLLOOKED POSSIBILITIES.
HINDSKEHT HAS THE ADVAMTASE OF
HAYIMEG 20728 VISION. .-

==WIOULD HE HAVE USED A
DIFFERENT LOLLSRE PALETTEY
MAYBE SOLD MORE
PAINTINGST WOULD WE STILL
HAVE THE STAERY MIGHT?

WHAT MATERS 15 HOW THESE
EXFPERIENCES AMD INSIGHTS HELP Yau
BALAMCE MEW QPTIONS,; TO EXPLORE

FUTURE WHAT=IF SCEMNARLOS




Ay LIEE. <.

«=s BEFERIENCIMG THE SUN ANDE
TEMPERATURE SVER THE PAST LOUPLE &OF
AFTERMOSNS, WHAT IF TODAY WE LLOGK
FOR SHADGW, TAPAS ¥ DOS CLARAST «)

#) CLARA 15 A BEER B SODA MIX, ALSS KNS A5 KAMPL, PANACHE, OB BADLER

20/20 Hindsight - Hindsight often leads to
’, plausible causal narratives to explain known

outcomes. However, these narratives typically

trivialize many of the complexities associated with

the actual experience of living forward. If we shift
the goal of historical analysis from looking for causes (reductive)
to simulating situations (reproductive), we may be in a better
position to empathize with historical figures, to appreciate the
challenges faced, and to learn lessons that will prepare us to
address similar challenges in the future. Since we have to live
forward — we should try to avoid backward thinking. This has
important implications for how we conduct and interpret the
results from safety investigations (e.g., Dekker, 2011).
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SIMEWHERE W
THE SWASS ALFS 5 SO TIME AND SPACE
4‘ ARE OMLY DERNATIVES
OF EXPERIENCES, YoU
54T

YES, IN SUR NEWTOMNIAN WORLD VIEW SPACE MUBPHY OR KARMAT IT
AMD TIME ARE THE CRITICAL ELEMENTS OF LEOOKS LIKE WE JUST
EEAL-ITY EVEN IF THEY MERELY OFFER A L&S5T THE METWISRE
COORDIMATE SYSTEM TO MEASURE ASAIMET, CONMELTIEOMN
LIEE FOR EXAMPLE POSITION AND MOTION.

THEY OFFER A LIMITED VIEW &N REALITY. AND ALSO OUR
MAVIGATOR. .

IN FALT, REALITY IS
THE &ME WE
EXPERIEMNCE

50 HOw A WE
MAYIGATE BEALITY IF WE
SHNLY THIMK 1N AND TALE

ABOUT DEEWATIVEST




S50 WE £AM COMTIMUE SUR
SENSE &F ADVENTURE, &R TAEE

A LEFT AND INCREASE OUR
EXCITEMENT ESPECIALLY SINCE

THEN WE M8y BUN OUT &F
EASOLINE, O— WE CAN ACCEPT

DEFEAT AMD TURN BACK..

Derivatives of experience - Time and space are
constructs that we derive from our experiences. Our
understanding of time is shaped by the sequence of
events we undergo and observe. Moments unfold in a
linear fashion, creating our perception of time's
passage. Similarly, our concept of space is derived from the
spatial relationships we encounter as we move through the world.
The distance between objects, the layout of environments, our
movements and interactions with objects provide the basis for
spatial understanding. Unfortunately, our culture tends to treat
time and space as if they are part of an objective reality,
independent of our experiences. The ticks of a clock and the
marks on a meter stick are considered to be absolute, and when
our perceptions are not consistent with these our perceptions are
discounted as subjective or illusionary. Gibson (1979) suggested
that the physicist’s constructs of time and space have little to do
with perception.
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SOMEWHERE N
MNEW ¥ORK

ARE YouU SURE You D
MOT WANT TS SHARE THE
UMBRELLAT

M&; THAMES, THE SOFT SOUND OF THE RAIN
BEMIMEE ME TOO MUCH OF SUMMERS

CAMPING IN THE WOODS WITH My PARENTS T DONT WANT TO

DILUTE THAT MEMOREY

BUT ISH'T THIS DIFFERENT Ok, MATBE WE MEED TO BE MORE
EMOUSHT T MEAN, THIS IS N&T THE SPEAIFIC. WHAT ABSUT THIS..T

WESTS, THIS 15 MEW YorRK!

WE ARE IM AM UNFAMILIAR 2ITY; AFTER
THAT JUST DELUTES AR ALL DAY WEORBKSHOP, HAD SOME
AMNOTHER MEMORY LOCAL FOSD OUT IM THE SFEN AND
H&w WE ARE wWALKING, A BIT LOST,
WITH A SLIMPEE &M THE MOOHN

THAT T




SO WAS THAT SFELIFIC ENOUGH T& DIFFERENTIATET

M, BEGRETFULLY MaT. 2K, T'LL
BETTER BISK THE HOLITAY MEMORIES. .-

YEAH; MEMORY SOMETIMES CAM
FEEL- LIKE A SET &F CASSETTES WE
AEE COMTINUOUSLY MUDDL MG
THROUSH BHECIDIMNG WHICEH TO KEERP
AND WHICH T TAPE EVER

Evolving memories - Memories are not static
’ imprints of the past; rather, they actively shape

our current experiences and are themselves

subject to continuous reshaping. As we navigate

the present, our memories serve as a lens through
which we perceive and respond to the events confronted with.
Conversely, current experiences have the power to reshape
memories. Every time we recall an event, it becomes
susceptible to alteration based on our current emotional
state, perspective, and the context in which we find ourselves,
allowing memories to be updated and adapted to align with
our evolving understanding of the world (Bartlett, 1932).
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EH; JEHN; WHY
AZAIN ARE WE

IT IS BASICALLY THE SAME AS

How YouU EXPLAIN THAT APPLE

FIE |12 READY T BE TAKEM £SUT
OF THE &VEM

¥OU MEAN, AT LEAST 4o

MINUTES, PREVIDED IT LOCKS

SSLDEN BEOWN AND SMELLS
DELICIOUS ... T

HEEET

EXACTLY! YyOU USE A
FERCEFTUAL CRITERIA

SAME HERE- JUST
PULL THE SECOMD
TIME Y&U FEEL YOU

WENT T& SCREAM. -




DEON'T TEY THIS AT HOME
KIDS, IT SNLY WOBKES IN
SARTELMNS. WHEN JUMPING
2UT OF A PLANE, ALWAYS
LISTEN T& THE INSTRUCTZE.

CONCEENING THE AFPFLE FIE,
THAT ACTUALLY ALSS WOEKS
IN EEAL LIFE, AND YES,
DEFINITELY TRY IT! HAPPY T&
SEND YOU THE BEST DUTZH
AFPPLE FIE BELIFPE.
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You SEE...T

LET'S STICK TS AFPLE
PIE, NEXT TIME, OKT

commonly reference "affordances" as inherent
properties of the technologies they create, there is a
less explored aspect of Gibson's (1979) work that
deserves attention. Gibson proposed that
affordances can be specified by the information unveiled
through action—consider, for example, the optical flow patterns
that unmistakably indicate an impending collision. The interface
representations we design play a pivotal role in determining the
clarity of the feedback elicited by our actions. Schneiderman’s
(1982) direct manipulation interfaces are consistent with this
principle. Direct manipulation interfaces allow people to test
hypothesis and discover functionality though direct feedback of
the consequences of actions. The intuitiveness of an application
will largely depend on how well the affordances are specified.
The intimate relations between technology affordances, work
demands, and interface representations is the motivation for the
construct of Ecological Interface Design (Rasmussen & Vicente,
1989; Vicente & Rasmussen, 1990; Bennett & Flach, 2011).

” Specifying Affordances - While many designers



SOMEWHERE LGN THE SEANISH
FPABT &F THE BAY OF BISSAY...

CLOUDS STIMULATE

YOUR IMASINATION, LET

YOU SEE ALL SORTS OF
SHAPES..

AN ELEFHANT...T

ME, I DON'T SEE
THAT .-




LU DEN'T SEE THEM
VERY &FTEM IN THESE
PARTS

Situation awareness - At times, our survival depends
both on intensive concentration on a specific target
(e.g., to catch a smaller prey) AND on
simultaneously being alert for unexpected surprises
(e.g., an approaching predator). McGilchrist (2009)
has hypothesized that the hemispheres of the brain have been
specialized to support this dual demand for situation awareness.
The left hemisphere seems to be specialized for focal attention
on details and the right hemisphere seems to be specialized for
distributing attention to be attentive to the larger context. Ideally,
these two hemispheres work together in a complementary way.
However, it is a delicate balance to manage. At times, the details
of our current endeavor may take precedence, causing us to
momentarily lose sight of the larger picture or the environment
that frames our actions. This phenomenon underscores the
importance of periodically zooming out, reassessing the
surroundings, and ensuring that our actions align with the
overarching goals and context of our work.
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--BUT THAT May NAOT Wik
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APPROACH THAT WSORKS

BEST FOR vYoU...

CLAENTS JUST WANT T& SEE YoU
WRITING CODE, EVERYTHING ELSE

BUT YOUR CLIENT MAY NOT HAVE
THAT INSISHT SR UNDERSTANDIMNG,
AMD MIGHT CONSIDER A DIFFERENT
BOAD AS MORE EFFECTVE. S0 YoOU

HAVE T2 MAKE SUBE THAT THE
CLIENT UNDERSTANDS THAT ROAD
YOUVE CHOSEN 1S THE BEST OME

FOR YoU TS BE SUCLCESSFUL

I SEE- YES,
I SUPPOSE..



BY THE WAY, ARE YOU SURE
WE ARE CORRECTT DIDN'T
WE MISS A TUENT

T LOSKEDR IT UP &M
THIS MAF. THIS BOAD
BRINGS US THERE THE
FASTEST

Squeeze - When designing technologies to support
complex work it is conventionally considered to be
good practice to begin by doing a work domain
analysis to gain a deep understanding of the
functional demands of the work (e.g., Vicente, 1999; Jenkins et
al. 2009; Naikar, 2013). In practice it is rarely done, not only
because the time and effort involved, but also because complex
domains are constantly evolving and changing. Typically it is
done while designing and prototyping. This blending of analysis
and prototyping may be a very efficient way to learn about the
work domain. This is consistent with Schrage’s (1999)
description of ‘serious play’ where innovations result from
interacting with (playing with) design prototypes. Often, the
process of playing with prototypes can lead to the discovery of
novel uses and unexpected risks. Thus, work domain analysis
should not be a hurdle that has to be cleared prior to building
prototypes. Rather prototypes should be used to probe work
experiences in pursuit of a deeper understanding of the domain
of possibilities.

’, Work Domain Analysis: Is the Juice Worth the
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T'M 600D
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WE CAM &0 STRAIGHT, AND &0
ARSUND THE LAKE OF TAKE A
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HUST TAKE
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AMD HEBRET THE HIGHWAY (
O STRAKGHT, THEGUSH
THE &LD 2ITYT



L&dk, DAR! T ENSW YOU MISS WEREING WITH THE TEAM, THE DALY
INTERACTION, THE CEEATIVE FROBLEM SOLVING AND STUFF...

BUT WE ARE JUST G2IMG TE THE SHOP LIKE
WE HAVE DOWE SINCE WE LIVE HERE..

SUST DENVE,
oK?

e EEE

SESEL - FRED B A2wiw

Computer Supported Cooperative Work - Prior to
” the pandemic there was a pervasive expectation that

work meant going to an office where you would
cooperate with colleagues to accomplish work
tasks. However, post pandemic, remote working is
becoming a norm. Working from home, away from regular team
interactions, poses challenges like isolation, communication
barriers, and difficulties in maintaining team cohesion.
Fortunately, the internet and a host of new technologies such as
video conferencing, instant messaging, shared production and
editing of documents, and interactive white boards offer new
opportunities for collaborations between teams that are widely
distributed in both space and time. However, these technologies
impact the social demands of work. Will the absence of face-to-
face contact impact both individual well-being and collaborative
efforts? The informal, spontaneous interactions that contribute
to team bonding become more challenging to replicate virtually.
The challenge is to find the appropriate balance, safeguarding
the emotional aspects of work that are often taken for granted in
a traditional office environment.
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HOWEVER MARVELOUS THE
ENVIRONMENT, IT IS THE SHARING
WITH &THER PEOPLE THAT TURNS AN
EVENT INTE AN EXPERIENCE
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