The Stature of Enlightenment Science





The Enlightenment was an intellectual and social movement catalyzed by a metamorphosis in thought and belief regarding the interrelated ideas of God, reason, and the natural and physical sciences, that manifested itself as sensational within the new elite culture that emerged during the seventeenth and eighteenth centuries in Europe.  This movement encompassed the dynamics of intertwined intellectual and social patterns in which the ‘facts’ of history, the constructions of reality through the sciences, and the speculations of philosophy, reacted upon each other and in turn culminated in an influence exerted upon us by the learned, that we accept as standard, a systematic application of factual validation regarding both the traditional and contemporaneous intricacies of history, science, and religion, so that the truthfulness and therefore, justifiable authority in these could be respectively ascertained.


In a break from intellectual mores indigenous to the pre-Enlightened past, as a direct result of the illumination of substantiated fact (brought about indirectly by historical developments, and directly by scientific ones), just cause lent credence to the venue whereby the doctrine of all traditional sources of knowledgeable authority ceased to be taken at face value, and were examined critically, with the degree of contextual validity (or lack thereof) being thus determined.  For the first time in human history, the doctrine of all traditional sources of authoritative knowledge were to be proven unerring, before the intellectual elite would deem such sources to be held authoritative, beyond that specific point in time.  In some of the more controversial cases, contemporaries discovered that based upon their latest empirical data, that it was impossible to prove that a source which had been handed down to them from antiquity, was without err.  On the one hand, they had empirically proven hypotheses, and on the other hand they had traditional sources of knowledge that were, until then, assumed to be (though never proven to be) true, and in addition to that, they found that some empirical facts could not be supportive of some traditional ones.  


Ever since that transitional moment in time during which the upper echelons of seventeenth and eighteenth century learned society first began to implement empiricism as a justification mechanism to assess the validity of their knowledgeable sources, that trend has existed in continuity, and will exist into perpetuity, I suspect.  The ancient understanding of the natural world bears little or no relation to our own, and our modern world is not significantly dissimilar to that of the eighteenth century, though as a direct result of the methodologies that were first implemented during the Enlightenment, our scientific and mathematical understanding of natural phenomena in the world around us is.


The word Enlightenment is used to describe the trends in thought and letters that emerged in both Europe and the American Colonies prior to the beginning of the French Revolution.  The term ‘Enlightenment’ was frequently employed by writers of the period itself who were convinced that they were emerging from centuries of darkness and ignorance into a new age enlightened by reason, science and respect for humanity.  The very language of Enlightenment-Era science, namely natural philosophy, required such advanced forms of literacy both for its articulation and assimilation, that our study of scientific mores specific to this time period are unquestionably confined to those embodied by certain select groups of elites, such as university trained philosophers, wealthy aristocrats, and merchants and clergy who could afford to purchase books on science.  Quantitatively we are constrained to focus such an analysis upon no more than five percent of the male population and only an infinitesimal percentage of the female population.  These persons were normally concentrated in the areas of advanced literacy and wealth that were primarily located in the cities of Northern and Western Europe, such as, London, Amsterdam and Paris, at that point in time.  (A,7)


The social and cultural foundations of pre-Enlightened Western Civilization had in fact been deeply rooted in traditional adherence to the two sources of knowledgeable authority that were most widely disseminated and accepted then, namely, scripture and the classics.  The cultural beliefs and social practices that emerged from within learned circles that resulted in a divergence from the blind adherence of that elite intellectual society to the authority of the traditional doctrine of the past, accreted from the initial unfruitful efforts of the learned to cultivate a more highly civilized society in tandem with reinforcing the preservation of their civilization’s social foundation, pursuant to attempting to prevent what they deemed to be a potentiality for the further degradation of humanity.  That is, they initially intended to illuminate the flawlessness that they assumed to be inherent in the scriptural and classical foundations of their civilization, so as to be in a position to best equip themselves to initiate the attainment of a higher level of civilization for their society, by consequentially being favorably disposed to insist that their society collectively adhere vehemently to the justifiable authority of those teachings.  It was through trying to show point the flawlessness of these traditional sources of knowledge and authority, that the elite ironically discovered that the traditional assumption of scriptural and classical flawlessness was unfounded.  As a consequence of the resulting reciprocal intellectual trend, the foundations of that contemporaneous civilization were torn down during, and rebuilt during the wake of, an ensuing Holy War of science against superstition.  (Hampson , 23) 


It was the happenstance discovery of an inability to corroborate traditional ‘fact’ with empirical fact which sparked the intellectual trend of subjecting antiquated sources of religious and political authority in general, and scientific authority especially, to the critique of reason that would compel the learned to designate either the unequivocal authority or lack thereof, of all such doctrine.  For instance, by the late seventeenth century, the science of the ancient Greeks (especially that as presented in the methodologies and conclusions contained in the writings of Aristotle and Ptolemy), became largely discredited within elite culture.  Prior to the emergence of the literal, historical, and scientific viscosity that ushered in the age of the Enlightenment, it had been customarily believed within elite circles that world civilization in general had degenerated from a more highly civilized status, which contemporaries had considered to have been achieved during a period of time that was then commonly referred to as the Golden Age.  Although the foundationally-preserved higher cultivation of civilization comprised the pre-Enlightened elite agenda for attaining a revitalized cultural and intellectual refinement of society, it was eventually realized that the traditional basis of authoritative knowledge was errant, and it was precisely the development of that realization in a subverted sense, which sparked the advent of the Enlightenment.  Through the abandonment of literal adherence to antiquated sources of knowledge, and due to the new empiricism-based critique-of-reason methodology, the intellectual elite were further enabled to refine their intellectual and analytical capabilities to express and understand the mores of distinct disciplinary areas within the arts and sciences in the technical manner that has brought us to where we are today.


The Renaissance (which was based upon a revival of Greek and Latin learning), and the Reformation (which was a revolt against the Roman Catholic Church based upon the accusation that the church departed from the true faith as revealed in the Bible), reinforced pre-Enlightened belief, that to some degree, based upon an intellectual misdirection of humanity, that the magnitude of their civilized stature had retrogressively degenerated.  As a result, the authority of the ancients and the sacred texts was enhanced during the immediate pre-Enlightened era, as it was commonly believed within elite circles at that time, that these sources could somehow reveal for them, the true way to attain the former more appealing social stature they believed they had lost.  (Hampson, 16)  Eventually though, as the side effect of a rejuvenated search for truth via the new critique-of-reason methodology, scrupulous enlightened individuals began to consider that the natural universe was not governed by the miraculous whimsy of a supernatural god.  They began to consider that the phenomenological mechanics of the universe, as well as those of our world within it, were instead governed by scientific laws, and further that the understanding and application of these laws were accessible to those of them who utilized the scientific methods of experiment and empirical observation.  Self-confidence in such considerations became engendered by new scientific discoveries based on fact, as well as a heightened spirit of cultural relativism.  This confidence was also nurtured and encouraged by progressive geographical explorations of the then contemporaneous non-European world. 


Although from the onset of the search for truth in reason, seventeenth-century science was conducted in an effort to harmonize scientific fact with religious tradition (the cosmologists were sincerely religious men who believed that their discoveries glorified God by alluding to the designs of a being infinitely virtuous), they eventually conceded that the desired end could never be achieved if the means to that end rested on a stipulation that the Bible be interpreted literally.  “Many of the scientists of the seventeenth century had been pious Protestants and Catholics, and in this very period both Robert Boyle and Isaac Newton showed considerable fervor concerning their Christianity - even Descartes had thought that his work would serve the cause of religion.  It had almost been a mystical urge and a religious preoccupation which had impelled a man like Kepler to reduce the universe to mechanical law in order to show that God was consistent and reasonable - that he had not left things at the mercy even of his own caprice.”  (C, 177-178)  This concession led to popular reliance upon the new method of factual validation, within which results could be proven time and time again.  Empiricism became the exclusive basis for establishing scientific truths.  


In the aftermath of unsuccessful attempts to harmonize scientific fact with religious tradition, the notion was formed among intellectuals, that based upon the prevailing doctrine of the Roman Catholic Church, that it would always be socially, culturally, literally, religiously, and scientifically impossible to do so.  That notion arose from the identification of biblical inconsistencies such as that which results in one’s inability to harmonize certain segments of the Bible with certain other segments (there are two separate accounts of creation) - in spite of which, the Church relentlessly insisted that the Bible be interpreted literally.  In a similar fashion, it was realized then that certain pre-seventeenth century scientific precedents were largely contrary to reason.  For instance, the scientific authority of both the Aristotelian concept of an Earth centered universe, and the premise of Galen’s practice of blood-letting were shown to be inherently flawed at this time.  Unlike the theologians, the scientists moved on.


During the later part of the seventeenth century, the happenstance pioneers of the Enlightenment participated in a brief pre-Enlightenment fundamentalist movement characterized by an aspiration to harness justification for utilizing traditional sources that they believed to be able to instill the lost qualities of the Golden Age in their people.  In sharp contrast, during the first half of the eighteenth century, the new elite became entangled in trying to liberate the mind from rational and analytical oppression instead.  This turning of the tides promulgated with the abandonment of attempting to harmonize religious tradition with scientific fact, sparking a controversial religious and  political insurgency, during which the new intellectual elite found themselves waging an uphill battle against considerable odds.  Their government, the Church, and the ignorant disposition of their society in general, significantly impeded their new found endeavor to advance the frontiers of science and scientific reason.  Several of the natural philosophers were imprisoned in response to the publication of their writings because such writings were primarily deemed to be either anti-clerical or contrary to the science of antiquity, and therefore controversial by the majority of those who wielded the political and legal power at that point in time.  The procurement of scientific progress and the dissemination of scientific methodologies and results were hampered for many others, short of imprisonment, by the governmental censorship of, and controversial attacks by the Church upon, any scientific explanations of phenomena that could neither be harmonized with nor supportive of either the unproven phenomenological accounts that are presented in the Bible (such as the accounts of miracles), or the unfounded scientific precedents of antiquity.


Eventually, by the later half of the eighteenth century, those scientific ideas that emerged in the early 1700’s, though once thought to be controversial, became widely accepted.  The eventual social and cultural acceptance of such findings and conclusions enabled the subsequent generation of natural philosophers to gain public support (as directly opposed to public opposition), for their work.  During this time period second generation natural philosophers were receiving governmental pensions and taking control of established intellectual academies.  With the increasing production of newspapers, as well as the increase in scientific experiments and the accumulation of systematically-generated empirical results, science and scientific writing flourished.  Therefore, near the end of the eighteenth century, the ideas of the Enlightenment were capable of being readily circulated commonly and fluently amongst the general public.  Many historians conjecture that the emergence of a factual ideology (in which facts were justified by reason as opposed to tradition), the subjugation of all sources of knowledge to a critique of reason prior to being considered as valid, and the new manner in which facts and evidence were disseminated amongst all echelons of society, culminated in an atmosphere that fostered a provocation of both the American and French Revolutions.


Once it became popularly believed and widely accepted (though continually denied by the Church), that Church doctrine suppressed the free exercise of reason, Enlightenment thinkers were compelled to regard the influence of the Roman Catholic Church as the principle force that had enslaved the capacity of the human mind in the past.  At this point in time though, on a personal level, most Enlightenment thinkers were opposed to the renouncement of the Catholic religion altogether.  Therefore, their desire to denounce the suppressing force of the Church was expressed as a form of deism during an era of emphasized religious toleration.  This deistic transformation led to the belief in a personal god, which was based on the testimony of reason.  


The “Enlightenment Spirit”, which is key to the progression of heightened scientific reason, and which emerged in response to the advent of deism, was most importantly, central to the popularization of science during the Enlightenment.  According to Dumarsais, “the philosophic spirit is a spirit of observation and exactness, which relates everything to true principles, though the philosopher does not cultivate the mind alone, he carries his attention and needs further.  He loves society extremely and it is more important to him than to other men to bond every effort to produce only effects comfortable to the idea of the honest man”.


The Enlightened Spirit endeavored to lift the darkness that fell with the Christian triumph over the virtues of classical antiquity.  Enlightenment era intellectuals believed that it was unassisted human reason, and not faith or tradition, that was the principle guide to favorable human conduct.  Enlightened science contributed through experimental reasoning, both to a destruction of the prevalent medieval methodological errors, and to the construction of a more precise methodology.


The word Enlightenment was utilized by Enlightenment thinkers in their attempt to describe the feeling that their society had emerged from a darker age of total devotion to religion, belief in the supernatural, and ignorance of general humanity.  Enlightenment thinkers were journalists and propagandists (for the “party of humanity”), as much as the true philosophers were, and because of this, historians often refer to them by the French word philosophes.  Philosophes were characterized as those who formed their opinions from an infinity of particular observations, as those who took maxims from their source and examined the origin of them, as those who knew the proper value of such observations and made use of them insofar as they suited the observer.  They could formulate an infinity of newly discovered and original conjectures, and furthermore, they could prove that they were correct in so doing by simply presenting the scientific evidence from which their conclusions were drawn.


These philosophes compiled the 17 volume Encyclopedie  during the mid-eighteenth century.  A collaborative effort on the part of many that encapsulated their collective expression of enthusiasm for scientific information, the collection of new and proven discoveries was intended to be a compendium of all of the useful knowledge in the world as well as a polemical weapon.  It presented the positions of the Enlightenment that were discussed in the Salons of France by members of the Republic of Letters.  It also served as a tool with which men of letters could attack those opponents who sought to continue the oppression of their free exercise of reason.  Those who compiled this monumental work endeavored to foster utilitarianism with a validated source of factual information based exclusively upon proven truth and reason, which therefore could not be refuted even by the Church.  Subsequent generations of pro-rational beings could use this source to guide themselves along the paths of rational and analytical truth, as opposed to the path of pre-Enlightenment traditional blind-faith justifications of truth.


It took a particular kind of society to make science a distinct and dynamic enterprise.  Special circumstances shaped the multiple and complicated intersections between different sciences and various parts of society.  The roles of the Church, the state, and the economy were critical.  Scientists made science responsive to the needs and interests of local groups that included artisans and entrepreneurs.  Additionally, science became important to all elites when it was shown that scientific methodologies could be fashioned so as to be compatible with their cultural values and political interests.  This allowed for philosophy, attitudes, institutions, and economic pressures to fuse in social practices, which had the further effect of establishing the obvious importance of science.


The science that was popularized during the Enlightenment, and thus became an integral part of western culture by the middle of the eighteenth century, rested on the emergence of certain philosophical and mathematical innovations generally dated between the publication in 1543 by Copernicus of his “On the Revolution of the Heavenly Orbs”, and the publication in 1687 of Newton’s “Principia, (Philosophiae Naturalis Principia Mathematica)”.  This science was therefore capable of being held to be most accurate because it was based solely on empiricism, for example, the accurately recorded observations of visible bodies in motion both in the heavens and on Earth.  


During the Enlightenment, observed and recorded phenomena were for the first time, required by the learned to be described in terms of mechanical principles and mathematical concepts.  These  requirements culminated in the ability of seventeenth century scientists to generate significant results and evidence time and time again, which had the transcendental effect of rendering eighteenth century scientific findings and conclusions to be more authoritative to contemporaries than the scientific conjectures of antiquity.  These developments fortified the validity of popular science during the Enlightenment, and enabled contemporaneous science to supercede all else.  As such, the eighteenth century scientific methodology and concepts have been increasingly and consistently refined and applied to industrial and technological needs.  This has resulted in our being able to achieve limited control over the natural environment both in the heavens and upon the Earth.


The methodology of contemporaneous science was distinctive then, in that it incorporated an analysis of experimental results drawn from the empirical data generated by proven hypotheses regarding the expected outcome of experimental results.  That methodology resulted in the construction of a working model of the physical definition of the laws of nature.  The definition of these laws has been applied to a multitude of unexplained phenomena repeatedly since the time that it was constituted, in an effort to generate factual evidence so as to enable us to facilitate our higher understanding of not only our world and everything in it, but also the universe within which we exist.  To this day we continue to refine these laws by implementing the methodology that emerged during the Enlightenment.  Rocket scientists continue to alter hypotheses based upon inferences made upon empirical results, or even upon intuitive postulates, so as to achieve a refined physical definition of our natural universe through trial and error.  


In early modern Europe, science was popularized in the wake of certain aforementioned larger historical developments such as the Renaissance and the Protestant Reformation of the sixteenth century.  However, the invention of printing, the development of centralized national states and their attendant bureaucracies, the fear or reality of the potential for political revolution or social disorder (emanating from the illiterate or less educated mass of the population), and the desire on the part of the landed elite to transform the basis of their power away from feudal dominion (over large land holdings and a dependent peasantry into a more flexible use of their resources and power), can also be identified as either dynamical technological advances or dynamical social forces that together culminated in a direct evocation of science as popular.  The popularization of science during the Enlightenment was first and foremost contingent upon the viscosity of historical developments, upon religion, politics, and economic development.  Moreover, for whatever the reason, the popularization of science was permeated by the desire to know.
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