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Scenarios and Systems Thinking: ThinkWater
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USDA-NIFA funded ThinkWater because it noticed something. It noticed that there was no shortage of good whizzbang educational content out there. There was no shortage of great researchers, great research, or great projects.
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it’s thinking



SYSTEMS THINKING

the study of how systems work the study of how we think
(“systems science”) (“cognition”)
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I came to systems thinking as an educator interested in sustainability.  I knew that understanding the environment and our relationship with it from a systems perspective was important.  I was also interested in how people think.  But as an educator, I really no idea how to teach thinking or how to structure content to encourage thinking.  That changed when I was introduced to DSRP through ThinkWater, which integrates understanding systems sciences (how systems work) and also how we think about those systems, in particular the patterns of thinking.  That introduction led to me being directly involved with ThinkWater.  I’m now one of the team members on the project.





4 ways to apply systems thinking

B~ W

. Improve our own thinking - DSRP In

metacognition

. Improve education and outreach - structure

information using DSRP, MAC for design

. Develop adaptive organizations - VMCL
. Improve understanding of complex issues -

mapping using DSRP
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My goal for this talk is two-fold:
To get you excited about ThinkWater so that you want to learn more: because we know that without the motivation/passion, the desire to learn new things is diminished…
To, in a very short time, introduce you systems thinking. Cut through the chaff and give you some wheat. In particular:
 So, to jump into systems thining, I’m going to share 3 things systems thinkers can do



KEEP
CALM

JUST

LOOK HARDER
DAMMIT
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I came to systems thinking through the realization that I didn’t know how to actually help people to think about ideas.  I’ve been an educator for over 15 years working in nonformal environmental education with K-12 students and in higher education in natural resources.  Pretty much in everything I taught I asked students to think critically or deeply about the content to understand it or develop new ideas.  But I really had no idea how thinking worked.
Recently over this past easter my daughter who’s 10 was doing an egg hunt.  She knew how many eggs were hidden and after searching for awhile she came up to me and told she couldn’t find half of them.  I immediately responded that she need to look harder.  She stopped and looked at me with a kind of blank stare and asked “what does that mean? How do I look harder? Do I squint my eyes and stare at one spot?”  I realized she was right.  Like I used to tell students about thinking, just telling someone to look harder doesn’t really mean anything unless they have the tools and skills to do so.  Systems thinking provides the tools and skills to help people think deeper and differently about any idea.


Systems Thinking

Recognizing and applying our thinking and
organizations as a complex adaptive
systems...
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The simple underlies the complex.
***


3 things systems thinkers (you) can do
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My goal for this talk is two-fold:
To get you excited about ThinkWater so that you want to learn more: because we know that without the motivation/passion, the desire to learn new things is diminished…
To, in a very short time, introduce you systems thinking. Cut through the chaff and give you some wheat. In particular:
 So, to jump into systems thining, I’m going to share 3 things systems thinkers can do



#1 Be Metacognitive
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Number 9: BE METACOGNITIVE TO AVOID COGNITIVE BIASES



Events

. Patterns
Underlying Structures

Transform

SYSTEMS
THINKING
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Mostly we think in terms of EVENTS—but that only allows us to REACT
When we look for PATTERNS they allow us to predict or to ANTICIPATE
But if we go deeper and look for UNDERLYING STRUCTURES, we can DESIGN
And if we go deeper still, and look at our MENTAL MODELS, it allows us to TRANSFORM our thinking—to get out of our cognitive biases.
THAT’S the goal of systems thinking…



approximation of

mental real
model world

provides feedback on

Mental model describes, predicts, and leads to behavior in the real world. Real-world
consequences inform adaptation, viability, and competition among models.
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modern cognitive and neuroscience tells us that we come preprogrammed with a tremendous number of cognitive biases 
 and ST helps us to recognize THE SINGLE most important bias we have—REALITY BIAS

Reality Bias is simply believing that the way u see things is the way they are;

challenging reality bias is saying: this isn’t the way things are, this is my mental model of how they are…

read slide slowly

So How important is it to introduce the concept of mental models into your vocabulary and into your daily work?
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Wildebeest Mental Models: https://youtu.be/Cau1wtiPm3Y


http://youtube.com/v/Cau1wtiPm3Y

WICKED PROBLEMS RESULT
FROM THE MISMATCH BETWEEN
HOW REAL-WORLD SYSTEMS
WORK AND HOW WE THINK
THEY WORK
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remember…
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but knowledge requires us to structure information using thinking…

in other words, knowledge is constructed by the learner, not absorbed by the learner.
You can absorb information—I say three, and you take in 3, but to make that concept have meaning; to transform it into useable knowledge, you must structure it. DSRP provides the universal structures that we all use to structure information.


#2 Use the 4 Building Blocks/Rules of
Systems Thinking - DSRP
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Moving on in our count down
Number 2: Use the 4 building blocks/rules of systems thinking.



-BSRP are the
ways information
can be
STRUCTURED to
make meaningful
knowledge.

RP

simple rules of metacognition/systems
thinking

DISTINCTIONS RULE (D): Any idea or thing
can be distinguished from the other ideas
or things it is with

SYSTEMS RULE (S): Any idea or thing can
be splitinto parts or lumped into a whole

RELATIONSHIP RULE (R): Any idea or thing
can relate to other things or ideas

PERSPECTIVES RULE (P): Any thing or
idea can be the point or the view of a
perspective



Making Distinctions
(identity-other)

-



tasteless @ ground
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identity
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Five sense and D
we teach 5 senses
eye ear mouth finger nose...f/g s/n...Piaget sucked...touch/~touch...smell/no smell
face/vase   gong   Piaget sucked etc etc
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We are making distinctions all the time, and cognitive bias tells us that most of them are in our own favor…



Organizing Systems
(part-whole)

-



Splitters Lumpers
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Intro: Splitters and Lumpers	
holism and reductionism
decartes v systems
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Recognizing Relationships
(action-reaction)

-
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Hidden Power of R:
google search
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Hidden Power of R: HTML
Hidden Power of R: HTML


eology Assyriology Astacology Asteroseismology Astrobiology Astrogeology Astrology Astrometeorology Atmology Audiology

Adtecology Auxology Axiology Bacteriology Balneology Barology Batology Bibliology Bioecology Biology Bromatology Brontology
Campanology Cardiology Cariology Cereology Cetology Characterology Chorology Christology Chronology Climatology Codicology
Coleopterology  Conchology Coniology  Contrology Cosmetology Cosmology Craniology Criminology Cryology Cryptology
Cryptozoology Cynology Cytology Cytomorphology Dendrochronology Dendrology Deontology
Dermatology Dermatopathology Desmglogy Diabetology Dialec Ecclesiology Eccrinology echinology
Ecogeomorphology Ecohydrology Ecology Economic geology. tology Electrophysiology Embryology
Emetology Endocrinology Enigfatology Enology (or Oeng piology Epistemology Escapology
Eschatology Ethnology Ethpomusicology Ethology Etj tionary psychology Exobiology
Exogeology Felinology Fefroequinology Fetology Fa Gastrology or Gastroenterology
Gemmology or Gemology A=21eelocy  ~Cznecology agy  Gerontology Glaciology
Grammatology Graphology Grossology (fictional Gy Helminthology Hepatology
Herbology Herpetology /Heteroptology Hieroglypholg istopathology Historiology
Horology Hydrogeolog Hydrology = Hypnology gy Iranology Islamology
Japanology Karyology [Killology Kinesiology Kreml dlogy Limnology Lithology
Ludology Lymphology [Malacology Mammalogy MEE 8 {@I01= =1\ IN24'S gy Micrology Mineralogy
Missiology Mixology Molinology Morphology Mus y of muscles Myrmecology
Mythology =~ Nanotechnglogy  Nanotribology  Ne eurology  Neuropathology
Neurophysiology Nosology Numerology Nutriology plogy Oncology Oneirology
Onomatology Ontology Qology Ophthalmology Orga gy Otolaryngology Otology
Otorhinolaryngology Paleoanthropology Paleobiology leophytology  Paleozoology
Palynology Parapsychology\ Parasitology Pathology P& ogy Pharmacology Phenology
Phenomenology Philology Rblebology Phonology Phr8 CHEMISTRY Phytopathology Phytosociology
Piphilology  Planetology Plankiology Pneumology ogy Psephology Psychobiology
Psychology Psychopathology Psychopharmacology Psychop 0 Redology Reflexology Rheology
[ Seismology Selenology Semiology
Semitology Serology Serpentology Sexology Sociobiology Sociology Somatology Somnology
Soteriology Sovietology Speleology Splanchnology Sporalogy Stemmatology Stomatology Sumerology Symbology Symptomatology
Synecology Syphilology Taxology Technology Teleology Teratology Terminology Thanatology Theology Thermology Tibetology
Tocology Tonology Topology Toxicology Traumatology Tribology Trichology Typology Ufology Universology Unology Uranology
Urbanoloav Uroloav Uroradioloav Vaccinoloav Veloloav Venereoloav Vexilloloav Victimoloav Viroloav Volcanoloav  Xenobioloav
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A relationship can spawn a whole new field…
Biochemistry, Geophysics and 338 ologies
20,000 subfields



Taking Perspectives
(point-view)

-
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turtle crime is way up. the other day a snail was mugged by a gang of turtles.
when police arrived on the scene, they asked the snail what happened,
the SHAKEN snail said, “I don’t know, it all happened so fast.”

You laugh, but did you know that in order to find that joke funny you needed to take attest three perspectives (snail, turtle, and human)?
Your brain did that in milliseconds
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Anthropomorphism: The New Yorker


|
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“When you change the way you look at things,
the things you look at change.”
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“When you change the way you look at things, 
the things you look at change.”

Challenge the things you see by taking a new point of view. 



#3 Repeatedly Apply Systems Thinking (DSRP)
to Your Work
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MOST IMPORTANT ONE, SLOOOOOOW DOWN ON THIS

Number 4: REPEATEDLY APPLy THE MODULAR, RECURSIVE, FRACTAL SIMPLE RULES (DSRP)


Understand the deep sisterhood between complex systems and their emergent properties and simple rules
Simplicity, modularity, recursion, and fractal models
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in simple terms, DSRP provides a language and algorithm for what is some times called the “T-Model”

In fact, our research today primarily focuses on the impacts of the minimum viable dose of ST on learners in both novice and expert domains.

Earlier, there was a question about how to roll out ST across the org, from SEs to HR to Marketing, Sales, etc. In many respects, prior to the 4th wave this would have been quite difficult



Distinetion
System
Relationship
Perspective



Presenter
Presentation Notes
people do three things a lot that they shouldn’t do
they think of DSRP as four words as defined in a common dictionary. 
	But DSRP are well defined structures, that differ slightly from traditional definitions

2. they think of DSRP as buckets—or categories… DSRP are four structures that are also very dynamic

3. they want a step-wise order for DSRP…but DSRP is non-linear and dynamical. 



DO
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I hit briefly on DSRP, the four structures that underlie systems thinking and gave a few examples of each. DSRP is easy where folks sometimes get hung up is not in the structures but the dynamics of these structures—how they mix and match to create real complex thinking
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The simple underlies the complex.
***


tha powear of simplicity

A stinchions = sysiEms = relationships - perspeciives

asrp
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Complexity is all around us and simplicity is hiding underneath. Perhaps no more so than when it comes to knowledge, ideas and understanding. There is simply too much knowledge to comprehend. Too many ideas. We are awash in data and flooded with information. We are making meaning every minute of every day about everything from the most mundane to the most meaningful. 

Underlying the seemingly complex ideas that we create, are simple patterns of thinking that we use to structure information and to give it meaning. Using these patterns is called thinking, but becoming aware of these patterns is called meta-thinking or “metacognition.”
***


B
TW Wisconsin

Implementation,
Innovation and
Learning
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Much of my role focuses on implementing, innovating and learning by applying systems thinking in the WI water space.
WWTN is a network to build the capacity of water educators, Extension and outreach providers
WWS is a train the trainer model in which educators will receive training in systems thinking and will deliver water-based programming in their communities.
Both WWNT and WWS are models and pilots in WI that will be shared with other states and regions.
I



ThinkWater Resources
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ThinkWater has and is developing a variety of resources to support systems thinking in water education, research and Extension.  These include handouts, posters, and infographics, on-line course (in development), facebook page (ThinkWater) and discussion group (Systems Thinking Made Simple), online mapping tool (metamap), state/local replication toolkit, and video overviews.  Everything is/will be accessible through the TW website.


www.thinkwater.us | www.facebook.com/waterthinkers

Jeremy Solin

USDA ANIA leremy.solin@ces.uwex.edu
'-.'-"-_._ v'-=7



Presenter
Presentation Notes
The best way to keep up with ThinkWater developments is to visit the ThinkWater website and like the TW facebook page.

http://www.thinkwater.us
http://www.facebook.com/waterthinkers
mailto:jeremy.solin@ces.uwex.edu
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