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As many have noted over the past one hundred years, technology, hiding behind the skirts of its “mother science,” has run wild, without government regulation; wth at best, only sporadic moral highpoints. Overwhelmingly Dr. Frankensten rules. How does $cience tyranize us? By distorting the Game of Life from two Games, an Outer Game of Life; and, an Inner Game of Life, into one Game only: profit, profit, profit. In this the values and needs of women, children, infants and Nature are sacrificed for sharholder stock price increase. 
GHS turns one-sided, mad-$cience-technology--right-side-up.  In the early 2000s, David Mitchell at Rudolf Steiner College and those at the Nature Institute in upstate New York, came as close as anyone had to restating Goethe’s view of a healthy interface between humanity and technology.  Yet they did not go far enuf.  Fortunately, in 2014 the first edition of GHS was published clarifying and furthering Goethe’s original vision.  It includes his theory of adequate-sufficient "guardrails" on either side of $science.  Take a look! 
First edition of GHS book was published in 2014, emerging out a Goethean Science blog I ran online for several years.  The first edition skewed GGS more narrowly to the context of holistic healing and Energy Medicine. This revision avoids burying the headline:  GHS has very wide social-cultural ramifications and implications. 
I'm pleased such a simple idea now has this short simple text presentation. 
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  Chapter one

Few people have the Imagination for reality” ~ Johann Wolfgang von Goethe (GER-tah) (1749-1832)

Goethe’s way of science, is a simple solution to the one-sided, over-rational, left-hemisphere-only, Dr. Frankenstein science, currently dragging SpaceShip Earth down into a destructive whirlpool. 
Goethe was born in 1749.  Before he suggested his way of way of science, he studied Alchemy.  In all old versions of Alchemy, the experimenter was included in each experiment; no experiment was separate from the experimenter.  Both the physical materials worked with AND THE EXPERIMENTER were expected to undergo change.  Why?  Because early alchemy was about purifying elements and purifying your own psyche.  Only later did the isolated, grasping left-hemisphere characterize alchemy as merely changing base metals into gold.  
Why didn't alchemy develop or mature into something useful?  Given the need for:
- equipment flasks, 
- the toxicity of many experiments, 
- needed leisure time, 
- needed literacy in one in more written languages, 
...the self-development benefits of original, authentic alchemy were accessible to only very few males.  Alchemy as practiced in Goethe's time was more about esoteric mental wisdom.  What was coming soon in the 1800s was more practical, more workable psychological insight.  By Goethe's time older, authentic, spirit-led alchemy methods were devolving.  What was left over was what we call Natural Science, far more materialistic and limited in outlook than alchemy ever was.  Goethe concluded Alchemy was unworkable as a method for humanity as a whole.  As a path of devlelopment, it was no longer timely.  It could not benefit humanity to evolve towards more truly human values.  
Starting in the Renaissance, a very few scattered alchemists conducted controlled experiments using trial and error.  They isolated substances from compounds, discovered new qualities in substances, explored how elements reacted with each other; and, how they changed under new conditions.
After Goethe's time, as the "Sherlock Holmes" mind came more to the fore in Western Europe, alchemists/Natural Scientists innovated experimental techniques (distillation, for example) and laboratory tools (funnels, flasks, cupels, etc.) still used by chemists today. They were also the first to isolate certain metals we now know as elements, including antimony, arsenic and zinc.  Alchemists laid the groundwork for many chemical processes, such as the refining of ores, the production of gunpowder, the manufacture of glass and ceramics, leather tanning, and the production of inks, dyes, and paints.
Aware of Alchemy’s shortcomings, Goethe proposed balancing the experimenter with the experiment; how, each experiment is TWO-sided not one-sided.
Goethe's science throws forward to Thoreau
An easy way for us now to understand Goethe’s way of science is, he wanted all science to be more like Thoreau’s experiment at Walden Pond.  One sets himself a task. One throws himself into it, body and soul, pays whatever price in physical labor is required--AND--keeps a journal of how each experiment changes your thoughts and feelings about self, others, world and God.  At the end, you share you insights and uncoveries in a form accessible to many, usually in writing.  Goethe also used poems, plays and novels as shareable media.  
One-sided "hard" science
Note how strongly Goethe-Thoreau approach contrasts with later “hard” science.  In the history of science--as hard scientists write it--the “over-subjectivity” in Alchemy was a “problem.”  
In conventional science history, the problem of subjectivity was “fixed” by Galileo:  Galileo’s one-sided experiments with mass and velocity.  Middle school children recognize Galileo’s rolling and dropping of metal balls as formal science experiments.
Galileo also kept copious hand-drawn personal notebooks; yet, hard scientists care little for these and do not consider them part of Galileo's experimental process.  They only see their own reflection in the tidy rolling and dropping of metal balls leaving the experimenter 100% OUT of the experiment.
As the twig is bent, so grows the branch.  After Galileo, a string of Enlightenment scientists performed one-sided experiments, gradually eliminating the experimenter more and more from each experiment.  After WWII science writers, often funded by Big $cience corporations presented this one-sided way of doing science as if it was state religion.  Not until 2014 did we begin to re-discover Goethe’s way, how to take it further and wider than even Waldorf education had. 
The above also makes clear the conflict, friction and aggravation between “hard” scientists and holistic innovators since the 1960s.  All the things holistic-humanistic thinkers dislike about “hard” science and technology arise from its dictum the experimenter must be left OUT of each experiment; persons doing the experiment must be eliminated.  This includes leaving OUT feelings and values, all subjective thinking-feeling, morals and ethics.  These must be invalidated and eradicated.  Dr. Frankenstein commands it.
Consider also how Robert Louis Stevenson’s dream which became “The Curious Case of Dr. Jekyll and Mr. Hyde” embodies the fear “hard” scientists have of the dangers of allowing the subjective to enter left-brain experiments in any way.
Goethe, our first modern holistic thinker
The German playwright, poet and scientist, Johann Wolfgang von Goethe (GER-tah) (1749-1832) was, I believe, our first modern, Western holistic thinker.  Not in his writings per se, more in his outlook and method, Goethe throws forward Western holistic thinkers who emerged after WWII in Japan and the US.  Goethe anticipated the modern capacity for rational, objective, numerical thinking and analysis.  He placed these capacities alongside, in equal partnership with, right-brain poetic and artistic intelligences; including, our capacity to observe, until a “gestalt” reveals itself in Nature.
A century after Goethe, Rudolf Steiner recognized Goethe’s mindset as a solution to the one-sided, rigid, restrictive narrowness of left-brain-only, one-eyed “hard” science.  To paraphrase Goethe, only two-sided experiments honor the human experience and our growth potential as “citizens of eternity” (a phrase from Dostoevsky).  
If we ask him to, Goethe can reach out his hand, across 250 years of history, to support anyone feeling Western Culture has lost its soul; and, who wishes to renew the soul of science. 
Comments invited.
Alchemy references
https://flexbooks.ck12.org/cbook/ck-12-chemistry-flexbook-2.0/section/1.3/primary/lesson/alchemy-chem/
https://explorable.com/renaissance-alchemy






  
  Chapter two

Inspired by Goethe's human-scale science and Ernst Lehrs' human-scale Man or Matter, we can expand the existing too-narrow science paradigm; and, at the same time, give exclusively physical-material-mathematical technology its due.
At the root, a basic fact must be faced. Many people use THREE Orders of Science already every day.
[image: three-sciences]
three-sciences
Three Orders of Science = Three Orders of Objectivity
First Order Objectivity acknowledges the value, validity and benefits of subjective perception, experience and intelligence.  Subjective objectivity is valid only in the domain of the single individual, one person at a time. This is the realm of individual choice and preference, "Is X true, beneficial and valuable for me now?" Or, Is X NOT true, nor beneficial, for me now?"  This Order therefore becomes the starting place for psychology and counseling therapies, aligned with Goethe's experimental method.
Second Order Objectivity is: 2 + 2 = 4. This is the domain of existing rational-materialistic science. Here, facts must be true for everyone, at all times; and, at all places, regardless of individual opinion, race, religion or circumstance. 
This is the science of physical-material survival.  It includes linear, sequential logic, a main problem solving tool on the physical-material plane.  This is the Order of Science where commerce, profit and technology dwell. 
Second Order Science includes all symbolic languages, sequential thinking employing percepts from the five animal senses. This is the natural domain of written-spoken languages and math as a language.  It's familiar domain of 1800s Natural Science and later "hard" science.
Third Order Objectivity is the dimension of ethics, morals and values.  "What is safe, possible, permitted and allowed now, for the highest good of all concerned?" "For the next seven generations, have the needs of all stakeholders been considered?"  
Values, morals and ethics have objective existence in the consensus of a specific group of people, at a specific time; and, a specific place.  Third Order Science is highly relevant to healthy group process between two or more persons, living or working together.  This is the domain most neglected, dismissed, suppressed-repressed by the religion of corporate-consumerism.
Note ~ Goethean Holistic Science evolves significantly; yet not radically, from the Waldorf education view of Goethean Science.
Natural guardrails for technology
Inspired by Goethe's science and Ernst Lehrs' Man or Matter, we can expand the existing too-narrow science paradigm; and, at the same time, give exclusively physical-material-mathematical science its due.
At the root, a basic fact must be faced. Many people use THREE Orders of Science already every day.
Two additional Orders of Science provide natural boundary-guardrails to keep Second Order technology within healthy parameters.  Specifically, to keep it connected and harmonious with subjective reality; and, with the reality of human ethics, morals and values.
In the language of Best Practices in Healthy Group Process, Third Order Science provides a "container" of values-morals-ethics needed to moderate and modulate the excesses of First Order Science (foolishness, fooling yourself) and Second Order Science (Heinz 57 varieties of Frankenstein monsters running amuck, crashing SpaceShip Earth). 
The validity of Three Orders of Science has been field-tested since 1919 in two areas
- Waldorf-methods K-12 education; and
- holistic methods of healthcare and wellness.  
These two fields were already practicing GHS; we simply did not recognize this.  We return to these two topics again later.
First Order Science as cell-level intelligence
The intelligent awareness of our cells is conveniently and accessibly demonstrated in our small intestine. Your Small Intestine is testing, doing little science experiments, 24 hours a day.  This is why it's sometimes called "the brain at the other end of the body." 
[image: intestinal villi cut away diagram]
intestinal villi cut away diagram
[image: folded rug metaphor for villi fingers]
folded rug metaphor for villi fingers
[image: sea anemone metaphor for intestinal villi]
sea anemone metaphor for intestinal villi
24/7 the villi, the little fingers, on the inside of our small intestine, are testing single nutrients as they flow by. As a single nutrient touches a single villi, the villi senses, “Is this nutrient beneficial for me to take into my bloodstream now--or not beneficial for me now?”  This is cell-level-intelligence, cell-level awareness.  Chemical locks and keys demonstrate a similar binary intelligence; in this case, "fit" or "not fit."
[image: chemical lock and key diagram]
chemical lock and key diagram
All awareness has choice at its level of responsibility
If our small intestine villi were not testing 24 hours a day, humans have few alternatives for obtaining safe nutrients.  For instance?  Intravenous tube feeding.
Cell-level-intelligence is not doing “survival.”  Nor is it maintaining internal homeostasis (a higher level intelligence). Cell-level intelligence is actualizing Nature's Plan for physical health.  This includes how Nature programmed her cells to manufacture-produce optimal physical health, as best they can, given what they have to work with.  
How far does cell-level-intelligence; and, immune-system intelligence go?  It goes no further than the domain of one single person.  Its genius is limited to what is safe and beneficial for me, today, for now.  
The genius of conscious waking Self, is unable to make conscious choices down at the frequency level of metabolism.  This is why we have cell-level-intelligence to make those choices for us.  This is its service--its genius--still limited to the domain of one person at a time.
In this way, First Order Science is the domain of the single individual.
First Order Science as psychology, counseling, therapy
Because First Order Science is the domain of the single person, this means it is the natural domain of counseling and healing of individuals--psychology for purposes of client support and unburdening.  Outside of emergency-trauma-accident medicine--which is Second Order--human wellness care is naturally in the domain of First Order Science, the domain of one person at a time.
What is an “experiment"?
In middle school, we were all shown and taught what “science experiments” are. In conventional (non-Waldorf) education, children are taught “formal science experiments” began with Galileo in the late 1500s, rolling metal balls and dropping them from high towers.  
Before Galileo, if done at all, such Second Order experiments had to be done in secret. Why?  Results and conclusions, if they contradicted the Church, could get you put in jail or burned as a witch.  
Conventional science historians agree Galileo’s experiments with mass and velocity--leaving out the experimenter and all subjective processing as possible--is the origin of one-sided “hard science” experiments.  Yet this enshrines only one Order of Science.  
Q:  What about Galileo's many personal journal entries on his experiments?
A:  These interest scientists since WWII very little and are dismissed, considered completely apart and separate from Galileo's  formal experimental protocols (more one-sidedness). 
Goethe suggests a different way forward. He says only ‘two-sided experiments’ honor the human experience and the
 Future generations will likely be taught this way
Mad Scientists are driven mad by one-sided use of $cience
 Where Mad Scientists come from
Dialog between one-sided & two-sided experimenters
[image: one-sided, one-eyed, experimenter]
one-sided, one-eyed, experimenter
The two-sided experimenter replies:
[image: two-sided experimenter replies]
two-sided experimenter replies
About getting paid to do science...
Quiz on one-sided and two-sided experiments
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