 
This research is part of a project to create a pamphlet on the history of science.  The first part of the project presents an overview of the progression and utility of science, the effect it has on people’s lives, and how it has evolved over time.  From there it evolves into the applications of scientific knowledge, specifically as embodied in the Industrial Revolution.  Not everyone welcomed the Industrial Revolution however, and so the next portion of the project will deal with anti-industrialization, in the form of the Arts and Crafts Movement.  The underlying ideology of the movement, important figures of the movement, and then aspects of the movement itself will be explored, which bear on the values, symbology, and the motives of the personalities of the Arts and Crafts Movement.  
The Importance of Science


Science has enabled people to live easier or more enjoyable lives, and to live healthier and longer lives.  It has provided the knowledge that has led to inventions and technology that have brought people health benefits, time saving devices, machinery and an innumerable devices that make work loads easier (MSN).  

     On the other hand, there is a downside to scientific progress, much of which was initially unintended, such as pollution, short and long term implications for health, and as yet unknown costs or benefits.  In addition, scientific progress has and continues to have legal and ethical issues, related to how it is developed, the end product, and how it is applied (MSN).  

Science In The Beginning

     
As people from 1600 B.C. on through to those in AD 1600 tried to make sense of the natural world, to understand how it came about, what it consisted of, what its relationship was to humans, they posited about how the elements of the natural world that they identified interacted with each other and with humans, the broader relationship of their theories to the universe, and what it all meant for humans (Frost).  

    
The ancient beliefs about the world and the forms that it is composed of, these are some of the first conceptions of what is to become the study of science.  Early thinkers and philosophers, including Thales, Socrates, Aristotle, Plato, the scientists of the ancient world, started to frame and define the elements of the natural world in order to discover more about the nature of the natural world.  Early scientific concepts which were the science for their times were such things as magic, control over the hidden powers of earthly, celestial, and spiritual things (includes alchemy and astrology), ancient medicine, alchemy, in terms of their being cutting edge science for their times.  Highlighted will be key figures in scientific history, ones like Copernicus, Kepler, Tycho Brahe, Galileo and others who were part of the scientific revolution (Frost).

Any discussion about the history of science must also include its history in terms of its association with religion, and how religion attempts to shape science, and vice versa.  There were various conflicts in 15th and 16th century Russia for example, between sects that followed versions of Christianity not in keeping with the orthodoxy of the Russian Church, and the efforts by the Church to excise those sects from Russian society. (Wieczynaski).  

     
Another aspect of the evolution of science was the different belief systems that were associated with it, such as Hermeticism.  Hermetics, taught that magic and the occult sciences “were instrumental in increasing man's knowledge and control of his world and the powers of nature”.  Hermeticism “included…many elements of early Jewish dabbling in the occult”, and also taught that “certain stones, herbs, and plants had magical qualities which, once known, could alleviate man’s misfortunes and assure his happiness” (Wieczynaski).  

     
Another belief system associated with the history of science was Cabala.  It was “purported to be a body of secret learning that had been revealed by Moses to his followers, then transmitted orally to medieval times”.  Its followers believed that magic was necessary “for the realization of its aims, but maintained that the key to the efficacious practice of magic was the Hebrew language, for mystical formulas and incantations” (Wieczynaski).   

     
The nexus for all of this is that many of the scientific pioneers believed in applying “ancient learning, however esoteric, to the formulation of truth did much to free the minds of Renaissance thinkers from dogmatism and rigorism and prepared the way for the later scientific investigation of all reality. The birth of western science was a consequence.” (Wieczynski).  


In the ongoing debate that was surrounding the tussle between religion and science in the 16th century, adherents of one ideology would seek to undermine the bases for another ideology.  The Paracelsians and the Protestants debated for example “the nature of medicine and what implications the new medical theories held for religious dogma” (Shackelford).  

     
Another debate was between Erastus, a Swiss theologian and physician, and Severinus, a Danish physician.  Severinus wrote a treatise about “basic Paracelsian views on the microcosm and macrocosm, the stellar (astral) nature of man, and so on, but focuse[d] specifically on …the role of seminal reason in the chemical changes that characterize the physical world”.  In response to Severinus, Erastus wrote a vituperative attack on Severinus, “making fun of [Paracelsus] as Cacophrastus, Ferreolus, Plumbeolus, Lutulentulus, and Tartareolus – names linking him to base metals, dirt, and excrement” (Shackelford).  


Not only is scientific knowledge starting to accumulate, but the study of science is distinguishing itself as a discipline.  As this occurs, questions arise over who are the most suitable persons to engage in scientific inquiry, and should the common man have access to scientific knowledge.


Representative of those debates are Tycho Brahe and Andreas Libavious.  Brahe inventor and astronomer believed in the need for solitude to pursue intellectual contemplation, and believed that knowledge, especially higher knowledge should only be in the hands of the elite, who by character and persuasion can be trusted with the knowledge.  Libavious, a chemist, believed that the liberal arts should be openly accessible, shared by many.  He believed that the chemist should be social, pious, and have dwellings that had a social and academic purpose at the same time.  He also believed that isolation was counterproductive, science needed to be publicly exposed, not be done in isolation and its knowledge kept secret (Hannaway)

Scientific Knowledge Increases

Who Owns that Knowledge?  Who Has Access to that Knowledge

Knowledge was being transferred because elites who had held it up until the 19th century, believed it was a benefit to them, and to those under them, to do so.  Some scientists and academics believed that knowledge sharing was necessary in order to bring improvements to the crafts that required greater skill, and so that people could learn about their work and the processes and principles that were endemic to it.  They believed that this would improve work processes, undermine religion, undermine undesirable political systems, and promote and improve individuals’ and society’s reason and logic, increasing the knowledge and power of the masses (Wrigley).  

     
Towards that end, mechanical institutes were established in Britain, however over time a number of forces turned them from their more egalitarian origins.  Students of the institutes sought to control the curriculum and educational forum of the institutes, the progression of the Industrial Revolution created different work and knowledge expediencies, which in turn led to the financiers of the institutes, the capitalists and owners of industries, pushing for a change in the purpose and operations of the institutes.  The result was educational institutes more oriented around providing industry with workers with skills for related to running machines and mechanized work (Wrigley).  

    
As the century progresses, the philosophy of who should hold scientific knowledge returns to its former position, that it should be held by individuals with more elite than common connections.  


The discussion in the history of science is the problematic relationship between science and technology, and academics and laypersons.  An example of this presented in the conflict which developed between farmers and academics in England, in the early 1900’s.  Both are working on the problem of developing crops from seed which will be resistant to adverse conditions, will produce an abundant crop yield, in as little time as possible.  Farmers based on their experiential and historical/vocational knowledge believe they know how to accomplish this, and carry out hybridization methods which they believe will result in the seed which best fits their needs.  Academics on the other hand, within their institutions and with the subsidy of the agricultural industry, those who sell products, including seed, to farmers, believe that their methods and approach to coming up with optimum seed supplies are the more reliable and the more reasonable, and therefore academics and their product should be the one that farmers prefer and avail themselves of (Palladino).  

     The underlying theme is that scientists object to the farmers’ methods of hybridization, on the basis that they believe the farmers are engaged in an “art” versus the in scientific inquiry, something which the scientists believe is superior.   


At the heart of science, education, and business/industry, are conflicts between constituencies, and conflicts within constituencies.  The conflict is not so much over who owns the knowledge, but whose interests should be paramount, for whose benefit should the knowledge be applied, and upon what ethical or professional considerations.  As the Industrial Revolution has matured, there is an ever greater need for engineers who can deal with complex systems of technology utilized by business and industry.  With “larger and more complex…power grids, assembly lines, and continuous-flow chemical processes”, businesses need more engineers “to design, supervise, and maintain these systems”.  The centrality of the systems to the industries also means that engineers being tapped for employment will be pressed into double duty, addressing not just the technological aspects of the business, but also the personnel and economic aspects of the technology (Bernard).  

     
This demand for technological, financial, and management expertise ends up being filled through two different avenues, one academic and one trade oriented.  The conflict then gets segmented further, within professional/academic engineering circles - which practice of engineering is proper?  Is it the traditional, retaining a technological application of engineering, or the more modern application of engineering, part technological, but always from the standpoint that the application of engineering technique is for the benefit of some business/industrial end, such as financial reward, or the control and optimization of worker output (Bernard)?  
The History of the Industrial Revolution
in Great Britain 


Britain in the 19th and 20th centuries, as a world power in science and industrial development, in economic development, is the world seat of the growth of science and technology.  It is Britain who has promoted it, who has funded it, and who was most affected by it.  “Early nineteenth century Britain was…was the workshop of the world; and, it had appropriately heroic entrepreneurs, inventors, and engineers” (Edgerton). 


The Industrial Revolution had a wide impact on the craft system, the use of child labor, the shift from craft work to machine work, and then it redefined and reshaped connections between industry and workers, workers and society, what education should be afforded to whom, and created class struggles between the elites, and others who by virtue of their low social status were unable to exercise control over how they fared within the industrial systems of 19th century Britain.  

Science and Industry and the Arts & Crafts Movement

Important Figures – Great Britain


In order to understand the Arts and Crafts movement, including its main founder and those associated with it, it is necessary to gain perspective about who and what influenced its founders and prompted its underlying philosophies; that is why this section of information is included in the research.    

    
Two prominent leaders in the backlash against the Industrial Revolution were John Ruskin and William Morris.  Both believed that industrialization had been bad for English society, that the arts and crafts of the Victorian era and even before were being lost, that mechanically produced goods had marginalized workers, turning them into what he and others call “wage-slaves”, and that the solution to reverse these trends was to adopt the lifestyle and social arrangements of prior eras, the 13th and 14th centuries.  

     
Morris in particular chose to promote art and craft works, by both encouraging the organization and association of individuals in the mediums and trades of each, and then by facilitating the practice and promotion of their works and products to the public, commercially and otherwise.  Morris coupled his arts and crafts program with an extensive campaign of speeches and writings by himself and others which gave the moral and social reasoning behind the arts and crafts movement’s undertakings.  He hoped these efforts would educate the masses about the rectitude of what he was proposing, and get them to understand that an alternative lifestyle existed for them if they would just eschew the present social and industrial modernization that was occurring, and return to the time period that he had selected as being most compatible and nurturing of human life and endeavors.  
    
The research project will include some perspective on Ruskin and Morris, including a brief look at the spread of their influence, including to India, where Mahatma Gandhi who had read Ruskin’s works, and knew of Morris and his work also, believed that the theories expounded by them had applicability in India (Brantlinger)
      
The research project will also take a look at the British scientists during John Ruskin’s and William Morris’s time.  The sources used will show that there were many prominent scientists who were actively engaged in developing scientific theories, discoveries, creating new knowledge, and adapting those to a variety of applications, both for the benefit of individuals, and for society as a whole.  

   
According to these essays, the scientific community as a whole was so prolific, and the impact of the knowledge they produced was so wide, that as a “scientific movement”, their work made the Arts and Craft Movement pale by comparison.   In addition, among British scientists this shorter view of anti-industrialization, that for example people like William Morris and his followers popularized, was not taken by British scientists.  They took the larger and longer view of science, and of industrialization.  

The Arts and Crafts Movement


The tenets of the Arts and Crafts Movement were that a well-designed environment, fashioned with beautiful and well-crafted buildings, complete with furniture, tapestries, and ceramics, would serve to improve society, for both producers and consumers; produced items must be made by the voluntary labor, contented craft people, and the products must be beautiful in a way that reflects nature (Adams).  


While the masses affected by industrialization demanded democratic reform, The proponents of the Arts and Crafts Movement proposed a revival of Medievalism, believing that practicing its style and its lifestyle would have social implications; it would encourage the masses to value real aesthetic values, as opposed to being enamored of cheap, misguided sensibilities, such as those which mass-produced objects encouraged (Adams).  


The chief architect of the Arts and Crafts Movement, William Morris, thought that if he could draw attention to the value of craft work in people’s lives, including the decorative arts, that would be the greatest value to people.  It would “sharpen…dulled senses”, and give people “pleasure in the things they must…make”, use, and in the work that they must do (Morris).  Morris believed that through this process the public could be inculcated with artistic and aesthetic values, and by extension would they would go on to reform production and consumption, and develop a socialist ascetic (Adams).      

Reflections on the Arts and Crafts Movement


The research project would not be complete without some critical analysis of the Arts and Crafts Movement.  This part of the research project covers several different takes on the movement, looking at in terms of it being part of a “normal” series of phases that societies under stress go through; the Arts and Crafts Movement was part of the “revival phase”.  As culture is lost, and then in an effort to address that loss, individuals attempt to revive the culture or replace it with another culture, generally one that is believed to be more altruistic and innocent, lacking the deficiencies which caused the current culture to be “lost”, or irreparably damaged (Evans).  


The culture that is most commonly drafted for revival, is one that was rural in nature, believed to be populated by a homogenous, moral, productive, and artistic people, who have a great sense of community.  In the case of the Industrial Revolution and the Arts and Crafts Movement, the revival culture of choice was the Medieval period culture.  That period was believed by Carlyle, Ruskin, Morris, and others, to hold the key to the “evils they perceived in industrial capitalism”, it could be used to revive the “traditional arts and crafts” which were being lost to industrial capitalism (Evans).  


To round out the coverage of the Arts and Crafts Movement for the research project, discussion of possible anti-Semitic aspects of revivalism and Medievalism will be included.  Discussed will be the possibility that the impetus for their emergence is the “fear of modernity”, which by extension included “the hatred of the Jew (who symbolized urbanism, industrial capitalism, the collapse of traditional Christian values) (Morowitz).  Medieval times meant in part a time free of Jews.  

