
In the examination of history, there are certain events that appear as singularities or as discontinuities in human progress.  These may be as subtle as the advent of agriculture, and as monumental as the formulation of quantum mechanics.  Both of these signify tremendous changes in the lives and thoughts of their respective societies.  Changes in widespread fundamental ideas tend to influence the very nature of the operation of the mind.  These changes in fundamental belief systems, or paradigms, are referred to as paradigm shifts.  Agriculture allowed for people to spend time developing tools, and also to concentrate on understanding the nature of the world that they were attempting to tame.  Quantum mechanics and relativity challenged all of our seemingly a priori and accepted knowledge on the nature of the universe, matter and time.  Paradigm shifts in scientific thought usually coincide with times of sudden tremendous development of theory and understanding.  It is the mechanism of the mind with respect to the paradigm, and the historical propagation of new ideas that I will examine, chiefly concerning scientific thought.  


In order to understand the functions of paradigm shifts, it is first necessary to examine their origins, both in society and in the brain.  Much of Western thought can be traced back to the ancient Greeks, and their origination of rational examination of the world.  For the first time in Europe, men were gathering together to compare their experience, and attempting to deduce the nature of the world through scientific thought.  Plato was one such a study of the form of the world.  In his philosophy, all things have a perfect form that is independent of their material form.  Without this perfect, idealized form we are incapable of relating the divers variations of matter to one another in the imperfect world.  For example, no two cats look alike, and some are even missing legs or ears.  If one defines what a cat is, these are necessary criteria.  Thus in order to recognize all cats as similar we must except that there is a true form of cat that we may define, and all corporeal cats are but imperfect copies of this pattern.   These patterns are independent of experience, and transcend our material world.  However, nature of these true forms can be discovered through the application of reason.  The idea that there is an inherent pattern behind all things, and that its nature can be deduced and hence understood, is pivotal to scientific thought.  It is the search for these forms that leads men to study and experiment, and it is the sharing of these ideas that allows science to progress beyond the life of one man.  


The idea of immaterial, ideal forms of matter was just the beginning to the examination of the nature of the world.  Aristotle went to Athens to study under Plato, and stayed at the Academy until Plato’s death as his most prodigious student.  Aristotle, however, was not Plato’s most devout follower, and was consequently not chosen as his successor to the chair of the Academy.  Aristotle did not agree with Plato’s assessment that all things take shape according to a form outside themselves.  To Aristotle, matter possessed form, and this form could be interpreted as a soul that motivated it to perform its function in the world.  The operations of the world such as gravity were apparent from the assumption of internal motivation of an object.  A rock will fall because it desires to do so.  Additionally, there is the implication that there is another order in the heavens that is without the crude debasement of the material world.  Motions did not slow down due to friction (planetary motion) in the ether above, and things that were less corporeal tended to be closer to the incorruptible layer of the ether.  Things more worldly were constrained to flee the perfection of the heavens.  Thus, air goes up, and rocks go down.  

The combination of these two theories then yields a hierarchical order that governs the world.  All material things have form, and from this form their purpose can be deduced.  Further, the motivations for different categories of matter were based on an increasing complexity of soul, or form.  In his analysis of nature, he saw a six tiered system that all things in the universe adhered to. (Fig. 1)  In the bottom of the sort of pyramid are rocks and other inanimate objects.  These possess only one soul, or form, and it allows the matter to exist as an object in the material world.  The next level was composed of plants, and they had two souls.  One soul was to allow them to exist corporeally, the other allowed them to grow and change.  The third tier held all beasts, which possessed a third soul that allowed them to move about and seek food and mates.  Humans on the fourth level had a mind, which was a fourth soul, and this imparted rational thought.  On the fifth level was a set of bodies that were in between humans and God, such as planetary bodies, and at the top is God, which is the ultimate perfection of form in the universe.  As one starts at the bottom of the pyramid, one sees matter without any higher purpose, and as one progresses up to the top they see increasing levels of form and order, and a loss of connection with the material world.  Additionally, the lower order objects or organisms have a duty as defined by their form that they must perform.  The lower order beings serve the higher beings.  Plants use soil, animals eat plants.  People eat both plants and animals, and make houses and furniture out of the earth, while deferring to the Higher Power. 

 It is this hierarchical framework of the world that seems to pervade the development of Western thought.  The assumption of a fundamental order allows for the examination and discovery of basic laws that govern the forces and motivations of nature.


After the fall of Rome, much if not most of Greek learning was lost to us.  The reintroduction of Greek philosophy into modern Europe came with St. Thomas Aquinas.  His study and translation of Aristotle allowed for his ideas to take hold in a more current state of Europe.  The hierarchical framework of Aristotle’s work lent itself to the monotheist mindset, and thus could be accepted by the Catholic Church of the middle ages.  With little alteration, the hierarchy of beings proposed by Aristotle was very well suited to the Christian view of Genesis.  
As a Dominican monk, he began to include the lessons of Aristotle in his teachings, and ventured throughout Europe spreading Aristotilian knowledge.  A further interpretation of Aristotle shows that God created all creatures and objects for humans to subjugate and make use of.  If this is extended a bit, the tiers in the ladder of Aristotle’s hierarchy are not exactly uniform in their respective content.  The human classification can be separated into sub-tiers, with the more barbaric men toward the bottom, and the more learned and sophisticated ones at the top.  This allows for the declaration of the superiority of the Christian, for he is closer to God and thus allowed to exploit the lower forms of humans as another part of the world’s resources.  


Interpersonal hierarchy found more acceptance in the middle ages in its ready adoption into the feudal system in addition to the church.  There was a certain social hierarchy that the adaptation of Aristotle implied.  Duty to the king, who was at the top of the social pyramid, was a concept understood by all subjects, just as duty to God was inherent in the human condition.  In this way the structure of the adapted works of Aristotle became rooted in the minds of Europeans, especially in Western Europe where feudalism was the strongest.  In the minds of the people, there was an order in the universe that had to be respected, and it could be understood by scholars with the application of reason, and perhaps some piety. This became an undercurrent in Western science which still echoes to modern day, as many of the fundamental discoveries of the last two-hundred years were made by very devoutly religious men, who had no doubt that there was an intended underlying structure to everything.   


In order to show that this hierarchical mindset is simply one way of human thought, I would like to contrast it to some of the beliefs and frameworks of indigenous peoples.  One sentiment that most indigenous peoples share is the natural connection between all living things.   (Fig. 2)  This evidently shows that all actions that have consequence to other animals or the environment ultimately have an effect on humans.  This implies an inherent equality between beings, as opposed to the assumption of duty of lower forms to higher ones.  In the indigenous mindset, there is a kind of duty to be served, but it is related to being a part of something larger than oneself, not necessarily just better or more powerful.  The native will try not to over use recourses simply because they are abundant, because he is so dependent on his environment for food and other necessities.  This kind of respect of nature is evident in many indigenous cultures that have sustained for many thousands of years virtually unmolested, and this is evidence that the indigenous mindset has at least one important function.  This mindset allows for a culture to sustain itself indefinitely, and there is some evidence that the fall of Greece could have been prevented by a better understanding of nature, as it relates to the sustaining of a people and a food source for an arbitrary length of time.  

The point made here is not that one mindset, hierarchical or circular, is better than the other.  It is that they both yield results that are independent of the other, and both are very profound.  If a society embraces nature as an equal; perhaps it can survive forever in the absence of outside aggression.  Alternatively, if a society embraces the hierarchical postulate, the world can yield understandable and fundamental theories that can be utilized for the betterment of living conditions and general welfare.  It is this phenomenon, the yielding of results dependent on an arbitrary mindset, that allows for paradigm shifts to occur.  If the mind is trained to observe the world in a certain way, and then an equivalent view is posed by an outside source, a change in the fundamental structure of the mind can then yield new and startling results.  Thus it is of interest to study the historical relevance and impact of paradigms and paradigm shifts, not only to understand our development, but also perhaps to learn how to possibly harness an important and useful way of developing understanding.

After the Middle Ages the development of knowledge was mostly empirical.  During the Renaissance men like Da Vinci spent time dissecting mechanical and natural phenomena, simply to observe and understand it.  Da Vinci was a tinker, or as much of an engineer as anyone could be at the time, and he was employed not just as an artist, but also as a designer of siege weaponry for the Italian military.  His kind of work on the physical understanding of the world, with dirty hands, was a model of the way that science was pursued in much of Europe for some time, with Gallileo as an example.   Also in Europe, the concentration of science was either on the correlation of astronomical data with the new telescopes and observatories, or a science called alchemy, which was a kind of haphazard precursor to experimental chemistry.  Alchemy was the most empirical of all science during the 17th century, as in essence it was trial and error experimentation with the hope of stumbling on a way to transmute lead into gold. This kind of experimental approach to the understanding of the world was the way of thinking in pre-Newtonian science.  There was also a cumbersome geometrical mathematics that was difficult to use for the deduction principals.  Gallileo did wonderful fundamental work in areas such as the mechanics of pendulums, and the bending of beams, both of which lead to theories still in use today.  The work of Gallileo was valid, and his methods sound for his time.  His critical exploration of physical phenomena was almost undeniable, and it eventually landed him imprisoned for the remainder of his life in home, because of his work in astronomy in defiance of the church.  

During this same time in England, Francis Bacon began to outline what his view of the scientific method should be, in order to unite “the empirical and rational faculties, the unkind and ill-starred separation of which has thrown into confusion all the affairs of the human family.”  He had begun to see the unfortunate separation that had occurred in the pursuit of science, between the learned and practical experience.  As Roger Bacon of almost three hundred years prior had thought, experimental science would provide such things as flying machines that would rise above anything accomplished previously.  This sentiment comes from the old medieval tradition of lamenting the lack of knowledge as compared with that of the Ancient Greeks, and perhaps Roger Bacon saw the empirical science as the path to productivity, as opposed to the continued study of Greek scrolls.  Francis Bacon sensed that the experimental method was not merely enough, and that the two major veins of scientific pursuit must be merged in order to form a more powerful scientific method.  When “experience has learned to read and write, better things may be hoped.”  So, he wished to apply the rational arts to experimentation, and wanted to get more data to verify and invigorate theoretical pursuit.  Francis Bacon had began to wonder at the new innovations that were being developed, such as the magnetic compass or printing technology, that were based on new discoveries and not ancient ones.  This showed that humans were definitely capable of progress, and if men managed to harness science, human progress would continue at an unprecedented pace.  He believed that once a scientific method was established, and all scientific learning was together in the same place that “the investigation of nature and of all the sciences will be the work of a few years.”  

While Francis Bacon claimed that the way to the full realization of science was the merging of theory and experimentation, Gallileo had been taking data in his experiments, and trying to correlate these data to a mathematical or geometrical construction.  The opening of the 17th century saw the parallel use of theoretical thought and experimentation, and it was Isaac Newton later in the 17th century that formed the definitive union between observed mechanical phenomena and mathematical analysis.  Ever since Aristotle’s proposal that all matter near to the heavens was fundamentally different in its properties, many astronomers had sought to challenge this view.  

Newton was a very religious man, who had even studied ancient scripture in his spare time, and he saw no reason to separate the laws that governed the heavens from those on Earth.  The axiom “as above, so below” finds a new place in thought, as he proposed a universal gravitational force between objects that forces the planets into their observed paths, as opposed to the faulty Greek idea of nested spheres that never had properly correlated to observation.  The calculus and the new physics truly related observation and predictive theory. They also linked the world to the heavens, and so debunked the theory that some things were incorruptible and separate from the world, merging all of 17th century science under the same banner with his three laws of motion, and his later work on optics.  

The response to Newton’s formulations was phenomenal.  Some of his contemporaries attempted to find fault with his work, especially with his calculus, but for the most part Newton’s Laws began a period of scientific advancement that we in modern times may fail to properly understand.  After his merging of the two prominent arms of science, all scientists had access to a new incredibly powerful tool in physics.  The limitations to experimental science were thrown away, and now a universal framework for mechanics was available to relate to all physical phenomena.  This is the first example in Western society of a paradigm shift in thought.  There is an obvious disjunction between pre-Newtonian physics and Newtonian physics, the latter of which is still taught in universities today.  Newton’s advances meshed all current scientific knowledge and allowed for it to be examined equivalently by both the experimenter and academic.  The universal application of his ideas by so many independent scientists allowed for them to spread widely, and it sparked a newfound interest in the physical arts that the world had not seen since the times of Aristotle.  His major achievement was not that he had simply come up with a theory that predicted motion; that had been done countless times already in history.  He bridged the gap between the two seemingly irreconcilable branches in 17th century scientific thought, and allowed for a unified theory that explained both observation and its correlation to mathematics.  Thus both schools of thought could accept his thesis, and it was widely accepted throughout Western Europe.  

The change in perception of the world that Newton precipitated had such a profound effect on so many aspects of society that it deserves to be followed further into the 18th century.  Voltaire became very enamoured of Newton and the English, and began to popularize Newton’s works in France.  It even became popular to make simple demonstrations of his principals to amuse groups of friends. 

Before the advent of Newtonian thought, Descartes had already been seeking to apply a new order on the world with mathematics.  A mysterious transcendental experience came over him, revealing to him that the structure of the world was inherently mathematical.  He was trained in a Jesuit college, and was devoutly religious allowing him, in a dream, to read from the very tome that described the universe.  His subsequent invention of the Cartesian coordinate system allowed for geometry and computational mathematics to merge, bringing a low order shift in understanding to the scientific community.  This rigid geometric framework was the foundation for much of the visualization of mathematics and mechanics, and indeed was pivotal to the development of mathematics.  Further, due to his school of thought, France was ripe for the ideas of Newton and his physics, allowing French culture to embrace his ideas and carry them to heights that the English could not.  

The popularization of Newtonian ideas, in combination with the enlightenment era philosophies, instigated a rapid change in the structure of French society.  The people were tired of the ruling class, and began to develop a feeling of restlessness in their low position in the world.  In essence, the equality of rational people, as laid out by Locke, was taken a step further in challenging directly the position of the monarchy.  After the mobs had torn down the Bastille, and instituted a new order, the push for complete rationality in all things even led to the temporary rejection of the standard time model, where even the week became metric.  The zealous acceptance of mechanistic thought was then taken too far, as the paradigm shift from Newton’s discoveries continued to echo in the cries of revolutionaries almost a century after Newton’s work began.  

The embrace of the revolutionary faction with a scientific justification is not an isolated case, and indeed can be found in the works of almost all so-called political scientists.  Hobbes justified his ideas as being necessary truths due to the axiomatic method, as stolen from Euclidean geometry.  He was a part of the pre-Newtonian mechanistic crowd, when men were attempting to link observations together with theoretical, and often faulty, reasoning.  He made a basic assumption of human nature, and from that extended the reasons for his proposed nation-state by the deductive method.  He rigidly believed in the necessity for all things to be understandable through mechanics, and indeed proposed methods for human perception and thought based solely on the propagation of waves in the air and the brain!  Hobbes, and many after him, believed that all men behave according to a basic set of laws, and human interaction can be simplified if these are understood.  The French revolutionaries went a step further, claiming the validity of certain social truths, and used force to throw down the “unnatural” system of the monarchy in order to form a more natural and rational republic

The French continued the development of Newtonian mechanistic thought, as applied to science, as LaGrange and others tied up the loose ends in his physics. Mechanistic thought also was also given new application in social interaction.  As another aftershock of the advent of mechanism and the French Revolution, Lamarck proposed that all evolution of organisms is initiated by a desire, or a will. This is a logical progression if one compares Lamarck’s view to the act of revolutionaries, the mobs had risen and destroyed the monarchy in France and changed it forever, and purely out of internal motivations.  Perhaps one of the last echoes then of the paradigm shift caused by the creation of the mechanistic framework was evolution, or the idea that things are changing, and not ever static.  Perhaps this really had begun with men like Francis Bacon who had begun to realize that Europeans had definitely outperformed the Greeks, and later led to Darwin and beyond.

From this detailed look at the advent and then effects of the revolution in thought caused by Newton and some of his contemporaries two axioms of paradigms become clear.  First paradigm shifts tend to occur due to the combination or solution of independent branches of thought.   Also, outcomes of thought are often determined by the framework, which the brain that formulates them employs.  The spirit of the French Revolution allowed for Lamarck to formulate the theory of evolution, albeit tailored to the form of a revolutionary thinker.  Further, a framework can be chosen that will yield desirable results.  This assertion of the pragmatics of scientific reason has roots going all the way back to the beginning of Western thought.  Pragmatics, the theory that a thing is essentially true if it works, is the root of all scientific schemas.  The description of the workings of the world often ends with the discovery of a formulation that works. For instance Aristotle’s theory of motion , where the force applied is proportional to velocity, not acceleration.  A cart apparently travels twice fast when pulled by two horses as opposed to one, so he saw that he was correct.  Finally, in as much as scientific formulae are pragmatic in the sense that they are deemed correct when they correlate to data, the choice of a mental framework is pragmatic in the sense that a man or a population can adopt a mindset that will produce the kind of thought that they deem most relevant to their own experience.  

In defense of the second of my two axioms of paradigms in thought, I call to attention German thought as it developed after the Reformation under Luther.  Much of modern German thought can be directly attributed to Martin Luther and his influence on the people of Germany during the 16th century.  His works included the translation of the bible into the German vernacular, and a new push for a more revitalization of the church in Germany.  During a trip to Italy he found the services to be dry and meaningless, and he was aghast at the attitude of snobbish superiority he saw in the bishops in Rome.  In 1517 he published his Ninety-five Theses, which directly challenged the authority of Rome and the corruption that had already eroded the structure of the Church.  He declared the theses in order to begin a long and eventually tremendously bloody battle to free Germany from the authority of the Catholic Church.  There had long been sentiment against the Church in Germany, such as a list of grievances in the 15th century that scorned the Italian Pope and priests.  Germany during the beginning of the Reformation was still very much feudal, and much of the power of the state was divided among powerless princes and knights whom ruled over serfs without means.  In this kind of state, the church as a centralized authority could also exercise considerable power, and this also became a source of resentment for the Germans, noble or serf alike.  

Luther did two very important things to stimulate German thought in the Reformation.  First, he realized the importance of translating the Bible into the German vernacular, and also in sermonizing in it.  A kind of intellectual monopoly had been formed in the proliferation of the scriptures only in Latin, and in the translation of the Holy Word he allowed not only for mental and spiritual individualism but also for widespread literacy in Germany.  Luther believed very strongly in mental independence, and he stated this very clearly saying, "I wish to be free.  I do not wish to become the slave of any authority, whether that of a council or of any other power, or of the University or the Pope.  For I shall proclaim with confidence what I believe to be true...whether it is authorized or not by I care not what authority."  So, in breaking from the authority of Rome he allowed for spiritual independence for Germans, and in the translation of the Bible he allowed for more people to have access to the Scripture directly, encouraging widespread self-enlightenment.  

Luther also made masterful use of the new printing technology in the spreading of his ideas throughout Germany.  The invention of the printing press in Gutenburg itself is often termed a paradigm shift, but we can reject that claim based on the fact that it had little itself to do with thought.  It was the encouragement of literacy and self-enlightenment in the Reformation that allowed for the self-enlightenment and the new revolutionary spirit of Lutheranism to spread throughout Germany, it simply would have been very difficult without printing technology.  

The adoption of the idea of mental and spiritual independence had a tremendous impact on German thinking, still echoing in the philosophies and rhetoric of Hitler in the 20th century.  The Reformation brought about the Thirty Years War, which may be one of the bloodiest conflicts in the post-medieval world, with hundreds of thousands of Germans (out of a small feudal population) slain as the result of domestic and foreign violence. The devastation of Germany after the Thirty Years War set the stage for the tightening of the hold of the Protestant ethic. In also therefore allowed for later discoveries and philosophies that were to go far beyond challenging the authority of the Church, that ultimately would shake the very foundations of humanity’s perceptions of the universe.  

In the context that I have outlined above, the Reformation does not mark paradigm shift, it marks the creation of an alternate mode of thinking.  However, as we have also seen, alternate mental frameworks may later lead to a paradigm shift.  It is then the progress of the alternative mindset as formed by Luther that we will now follow to its dramatic climax in the 20th century.  

The progression of German philosophy after the Reformation is well documented, with the writings of many of the philosophers of the 1700’s still being studied today.  In the mid-18th century, a so-called Nature Philosophy became popular among the intelligentsia of Germany.  The theories of the Nature Philosophers were chiefly aimed at explaining and understanding natural phenomena, and hence the world.  What makes this particular philosophy unique is that it completely rejected the mechanistic worldview of the West.  The Germans were a very spiritual people, and certainly the Reformation two hundred years before had deepened their feeling of personal connection to a Higher Power.  Considering this, the formation of a less rigid and deterministic view of the world might seem quite natural.  Also, the mechanistic view was empty for the German for another reason: it left little room for mental independence, for which Germany had been ravaged in the Thirty Years War.  The mechanistic worldview implied that all phenomena could be explained by reducing them into a set of known phenomena, and then analyzed mathematically.  Even the human body became a machine to Descartes.  If all things in the world were determined wholly by a small number of formulae, could human thought be considered truly independent of outside influence?  The fundamental mismatch of the mechanistic worldview of the West with the heart of the German after the Reformation caused the Nature Philosophers to categorically oppose Western views of the world.  In place of the adoption of mechanistic thought, as it had occurred elsewhere in Europe, they began to found their own views based upon the experience and sentiment unique to the German people.  

The beginning of the 19th century saw that Germany was still a loosely connected group of weak principalities with little vested interest in uniting with neighboring states.  It was after 1804 that Nature Philosophy saw its most vivid applications when Napoleon began his conquest of Europe, and consequently Germany.  Since Germany was not a nation, and could not provide a reasonable resistance to the invasion of Napoleon’s armies, Germany was defeated and occupied by the French.  Additionally, since Germany was so divided there would be no organized effort to drive out the occupying forces, and so forts and garrisons could be placed throughout Germany without much fear of reprisal.  The placement of companies of French soldiers throughout the German speaking lands engendered a universal resentment of the oppression of the people.  This reaction hearkens all the way back to the principals of mental and spiritual independence as stated by Luther.  The occupation of Germany led to the solidification of Nature Philosophy’s two major views. First, there was a newfound abhorrence of the mechanistic world of the French, and later of the harsh physical world itself as dominated by the French.  Second, Nature Philosophy became a new instrument of nationalism, as it was now painfully clear that in order to maintain German independence Germany would have to be unified into one nation.   

Now in German thought new currents could be seen forming, as before the French occupation it had not been particularly driven to produce useful ends.  The Nature Philosophy began to tell of a new immaterial world that existed in thought that was unassailable by physical means.  Spiritual and mental independence could be attained regardless of living conditions or worldly position.  One of the later Natural Philosophers, Hegel, said that “The soul takes refuge in the realms of thought…it creates a world of ideas” in order to escape the inequities of the material world.  There was more to this mental realm than just an idealized existence.  According to Kant, and others who shared his thoughts, the mind is a place of structure.  When Descartes said, “I think therefore I am”, he fell short of the later German view that nature has structure because the mind perceives it to have one.  The mental arena was one of inherent structure and law, and the outside world had no predetermined laws or formulae except those that seem in accordance with the mind’s internal and natural form.  Laws in nature are then externalizations of the brain’s inner workings, and the mind is a place of much more power than the physical world. 

 One of Kant’s major theses speaks of the “categorical imperative” in thought.  This is very fascinating with respect to our look at paradigms, because he tells of the ability of the mind to classify and understand phenomena based on their relevance to inherent categories, or mental frameworks, in the mind.  In this respect, the development of German thought from Natural Philosophy is very interesting because it seems that they managed to artificially create a mode of thinking that they felt would better their position among men. The new German though was also justified it by asserting that all mechanistic thought was just an interpretation of the world as it was convenient to one of the mental categories. Truth was in the structure of the mind, and hence if the Germans could master the structure of the mind they could master the understanding of the world.  

Another outcome of German Nature Philosophy was the elaboration of the justification of German independence.  This is again due to the resentment of the French occupation, and most Nature Philosophers were active nationalists.  As with the French Revolution, the new revolutionary nationalists in Germany used a philosophical and scientific justification behind their movement for a new form of government.  Not only now was Nature Philosophy breaking new ground on the fundamental structure of thought, but also became a force in uniting the German people behind a common ideal.  Nature Philosophy offered a new spiritually united Germany within its precepts, and also allowed for the German to feel internally superior to alien forces.  The idea of the “world spirit”, which was the great force that motivated nature and man, became now a part of the spirit of change.  Outside of nationalism, the world spirit had been named the cause for the change in the world.  All objects were inhabited by a piece of the world spirit, the size of which was evident in the degree of self-determination of the thing.  A deterministic, mechanical system held nothing for the German, since in that system there was no willpower or choice.  Thus, all things chose their actions, and this was even extended to early chemical theories by a group called Iatrochemists, where elementary beings interacted according to a conflict of their motivations.  

Hegel adapted the view of a self-determinate world to the history of man, stating that all major moments in history were due to the actions of the world spirit, and these actions were carried out by unique "world-souls” that were touched by the world spirit and thus destiny.  This view, he claimed, originated from his school days in Jena when Napoleon rode through that town at the head of a column of soldiers.  It was apparent to him then that men formed history through their own device, and their actions throughout history showed evidence of the world spirit guiding human destiny.  It was then completely within the power of the German people to rise above their worldly position, and by their own self-determination they could master the material world.  

The nationalistic movement of the Nature Philosophers was similar to the French Revolution in that its origins were founded solidly in an ideology tailored to the cause of the people.  German nationalism never really acquired the mob mentality however, and just as Luther had in the end became an authoritarian and deferred to the power of the princes, the nationalists believed in the unification of Germany behind one world-historical icon.  The views of Nature Philosophy held a specific charm for the German people, and were very persuasive during the nationalist movement.

The more interesting consequence of the new force in German thought was the effect of the Nature Philosophy on scientific development.  As we shall see, the radically different mindset of the German in the 19th century from the Western one allowed for a completely independent school of thought, and therefore a set of new and independent scientific discoveries was established.  The German rejection of the Western mechanistic world led to the formulation of a collection of theories revolving around ethereal, spiritual forces that beings used to interact with one another.   Iatrochemists, and the German thinkers after them, had violently opposed the atomic model, viewing it as a faulty mental contrivance of mechanistic thought.  Their propositions generally espoused to the existence of tiny centers of activity, which existed as manifestations of spirit, and which interacted with other centers based on their own will to make order.  This was refined from a crude pseudo-alchemy into a reasonable, rational scheme by Leibniz.  In his scheme, monads were possessed by all beings, and were “vital centers of force”.  They were not spiritual complements to atoms, but monad was unique, and each was given purpose by one Creator in the Beginning.  His system specifically makes room for a monad to drive man to his own ends, and this is the foundation for the world spirit of Natural Philosophy.  

The establishment of a spiritual worldview in which invisible forces or information could exist differed diametrically from the mechanical mindset.  One limitation of the mechanistic view was that all phenomena could be analyzed and interpreted by the current scientific axioms.  We have seen this in the thinking of Hobbes, and in Francis Bacon’s assertion that all scientific progress would be finished with the work of a few years time.  German science continued, ignorant of this view, and Nature Philosophy’s unique spiritual science allowed the scientific community of Germany to consider new invisible forces equivalently with visible mechanical interactions.  Because of this ability to think of abstract invisible phenomena as common, German science was ready to begin the expansion of the new theories of electricity and magnetism, and later quantum theory and relativity.  

In England in the late 19th century, Faraday was making new and exciting progress in the field of electricity and magnetism.  He, like the Germans, totally rejected the atomic model of the universe, and saw an even distribution of matter throughout the universe, capable of communicating invisible forces.  He was also a devout spiritualist, and his materialistic, uniformly distributed matter was analogous to the German spiritual fabric of the universe.  The key to understanding electricity and magnetism was the discovery of the nature of the forces associated with invisible phenomena.  For instance, two magnets can be seen to repel or attract each other at a distance.  With apparently nothing communicating the force, mechanical thought was in an inferior position to understand magnetism.  This is how the German school of thought bore its own fruit in science.  It was 1881 when Helmholtz said of Faraday’s work “if we accept the hypotheses that the elementary substances are composed of atoms, we cannot avoid concluding that electricity also, positive as well as negative, is divided into elementary portions which behave like atoms of electricity.”  There had been work done in Germany as well as other countries on the nature of charged particles before this, and a conversion in German thought toward an acceptance of the atomic theory as a supplement to their theories had been already taking place.  Evidence like the work of Arrhenius, and his theory of ions existing as electrically charged atoms, showed that the atomic theory might hold more than just a passing convenience for understanding.  It was in this time that the characteristic merging of thought patterns occurred, with the German acceptance of the atomic model in order to progress well beyond their previous understanding of nature.  Within twenty years of the merging of German scientificthought with Western physics, Max Planck formulated the theory of quantization of energy in radiation, and the rest of the Western world was alive with new discoveries in the nature of atomic and sub-atomic physics.  

In a way, the holding out of German scientists from the adoption of the mechanistic worldview was a kind of protest, similar to Luther’s.  The Germans would not accept the atomic theory, or the complete universal application of Newton's Laws, simply based on its correlation to data.  More accurately, they would not accept it because it did not relate to their own perceptions and feelings of the world.  The skepticism of German science forced the continued examination of non-mechanical phenomena, and also kept a critical eye on the unchallenged formulae of Newton and later mechanical physicists.  

A more dramatic protest against the assumptions of mechanistic thought was put in its final form as the theory of relativity, and was almost exclusively a product of German thought.  Newton had believed that above all force interactions, and independent of space and time was God.  Part of this assumption led to the assertion that all viewpoints of an event are equivalent, because God himself is everywhere and ensures that the laws of physics are unchanging with position or time.  Ernst Mach, who was a leader in German anti-atomic thought, proposed that the concepts of absolute space and absolute time had little foundation.  With the discovery of the finite speed of light regardless of the orientation of the ray, Einstein (who said that he was most influenced by Mach) stated 1905 that physical phenomena should only be compared to each other when part of the same reference frame, their relative velocities being zero.  

Einstein’s teacher Minkowski showed that events seen by two observers in relative motion might not be observed at the same time, take for instance two spacecraft both flying on the same line but very far apart.  He argued that since light has a speed, the distance minus the time (actually D2 –CT2= const.) taken by the information about the event to travel from the object was always the same, thus linking space and time as one four-dimensional construct.  Einstein’s Theory of Specific Relativity dealt specifically with the relative motions of observers and the consequences of the speed of light as the top speed of the universe.  Later he published the Theory of General Relativity, which was the final challenge to Newton’s postulation of a static universe, and even to the mechanical Cartesian view of ordinate space.  In General Relativity, Einstein linked gravitational attraction, which Newton took for granted, to the acceleration of bodies.  In this theory, the acceleration of bodies actually changes the shape of space, precisely in the way mass shapes it with gravity.  Space now is never flat, and just the introduction of an observer perturbs the space around him, causing it to no longer hold the form postulated by Newton.  

With the formation of the two theories of relativity, Einstein nailed his Two Theses up to the door of the great Western church of Newtonian Physics.  He directly challenged the view that mechanical forces are at all times and places equivalent, and that space behaved in a benign and static way, simply allowing forces to pass through it like the inert atoms of Newton and his followers.  His theories shook the foundations of science, and forced mechanical physicists everywhere to reevaluate their previous assumptions about the nature of matter and the universe.  When predictions based on Einstein’s theories had been independently experimentally verified, Western physicists were forced to accept them and adopt them into the widening scope of modern physics.

The early 20th century saw the advent of both the quantum theory and relativity theory as we know them now, and both of these embody the majority of what is known about the physical nature of the universe today.  The revolution in scientific thought after these discoveries came not as an independent work of men or nations, but of a worldwide effort and collaboration.  Einstein’s theories did not produce a stunning paradigm shift in German thought but in Western thought, as relativity theory was a product of the existing German framework.  Similarly, the revolution leading to quantum mechanics was not originated solely in one country, but was the result of the adoption of scientific ideas (such as the atomic hypothesis) from outside Germany into the German mental framework, and the continued German skepticism of the dominant model.  

A similar merging of viewpoint is clear from the reconciliation of the ages old argument on whether light is a particle or a wave.  Both views were exhaustively experimentally verified by the respective supporters of each.  Later the wave-particle of light and hence all matter was discovered, making both arguments valid and obsolete at the same time.  This subject was extended into solid state physics as we know it today, and is evidence of two opposed, but founded modes of thought being combined into a much more profound whole truth.  Quantum mechanics and relativity both were part of the modern physics paradigm shift, with both producing a new wealth of understanding resulting from the union of independent scientific mindsets.   

It may be true that paradigms, or mental frameworks, are an imperative part of human thought as Kant proposed.  It seems from the study of historical scientific progress that thought tends to progress along the same line of reasoning, with the same assumptions, until forcibly acted upon by an outside force.  In Kantian logic, this would hold with the development of thought in mental categories, or that the mind necessarily imposes a certain kind of order on the world like a mental Rolodex.  These areas of understanding will tend to be separate, since one scheme of order will tend to conflict with another.  Additionally, one category may seem particularly well suited to solve a problem at hand, like using one’s mathematical understanding for doing taxes, and not for sculpture.  Paradigm shifts, then, might be interpreted to occur when two or more of these categories are merged, and a much larger and more whole understanding is realized.

One need not accept Kant’s categorical imperative in order to agree with the idea that paradigm shifts occur with the solution of two independent and developed schools of thought.  According to our analysis, scientific thought often had its origins in religious views, and most often accompanied by a change in philosophy.  The most dramatic discovery we have found in the origins of scientific thought is not just that it often has a non-scientific origin, but that most often the adoption of a mental framework is done by preference.  The Germans rejected the Western hypotheses in favor of their own choice of a more spiritual worldview.  England and France both accepted the mechanistic view because led directly to application in the material world.  Both had a significant lead on the rest of the world in industrialization, and in military might, and the mechanistic mindset is easily employed toward the exploitation of recourses for the production of more power.  

Further, we can say that all science is in essence pragmatic.  That is to say that the choice of a paradigm is solely on its pertinence to the people that adopt it, and this paradigm is chosen to solve the problems related to the experiences of that people.  Different paradigms of thought seem to reveal different but equally valid scientific truths, such as Newtonian physics and Relativity both being applicable to different situations.  The pragmatism of scientific thought is also evident in the justification of all modern Western revolutions with scientifically based  scientific ideology, this being inclusive of the French Revolution, German nationalism before 1900, and before WWII.  Hitler used science to justify his attacks on Jews with theories of their natural inferiority due to evolution, and a theory of eugenics that put Germans above the rest of the world in the natural order.  

If we retreat for a moment to the origins of Western thought, as was outlined above, most  of it can be traced back to the theories of Aristotle leading to a hierarchical and fundamentally ordered world.  The assumption in a preexisting order, of a rational kind, is a very powerful tool for the motivation of the mind to explore its surroundings.  This would also lead to the supposition that many discoverers would be religious, or otherwise would believe in a universal, coherent structure to the universe.  However, since Western thought seems to be a product of the same source, it may seem that it would be naturally more readily transferred between one European country and another, than to a completely outside source.  

Indeed, now the effort of the modern physics community is world wide, with many countries, Western and otherwise, making significant contributions to the whole.  This is however, due to the large-scale adoption of the Western mindset after its solution of German and otherwise European thought.  With the globalization of modern physics, it might be that there are no longer any truly independent schools of thought that are being nurtured and allowed to mature.  Given the tremendous progress that has resulted due to the incorporation of outside ideas.  It would then seem a mistake to believe that there is now only one path to the understanding of physics.  

If all thought, scientific or otherwise, is by nature pragmatic we must now consider that there may be other existing developed mindsets that are more predisposed to the solving of problems that we do not include in our current considerations of what is important.  Germans didn’t choose to believe in the spirit simply to found new scientific principals.  It was a road traveled for almost two hundred years before the German Nature Philosophy saw its crowning achievements. The homogeneous nature of the scientific community could be a sign of the opportunity to look to new theories to incorporate into the larger framework.  Additionally, the problems that might be solved by science might not be theoretical in nature.  If sustainability is not a natural consequence of Western thought, it may be that Western society won’t realize the need to incorporate other possible natural paradigms that are more capable of understanding the living world.  As a result of the uniformity that is deepening in worldwide thought, it would be at least beneficial, if not later imperative, that we examine other currently existing paradigms on equal footing, in order to ensure the future livelihood of human thought and therefore existence.
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