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Executive Summary:
This historical process study intends to discover, through the use of qualitative textual analysis and quantitative keyword indexing, the diffusion of technologically oriented thought in the writings and speeches of America’s early policy makers and opinion leaders. Technologically oriented thought (or technocentricity) is defined as instances in the historical archives where important citizens of the Early Republic (1790 – 1820) prescribed technological ‘fixes’ to problems facing the new nation. 


A preliminary review of the literature seems to indicate that in the first decade following ratification of the Constitution, only a very few “visionary enthusiasts” advocated the broad use and development of technology as a panacea to the tenuous situation of the new nation. The next decade and a half, including the lead-up to, and fighting of, the War of 1812 demonstrated a dramatic increase in the prescription of technological development and a “conversion” of former opponents of “domestic manufactures” to proponents. The remaining years between 1815 and 1820 show a solidifying of technocentricity in the culture of the United States such that “from the 1820s onward, with the development of new or improved machines, modes of production, communication, and transportation,…Americans increasingly identified the progress of the nation with the progress of technology, and native inventors became the objects of a national cult” (Kasson 1976). 

 
By utilizing a thorough contextual analysis of historical documents and employing an adapted form of citation indexing, the researcher hopes to both qualify and quantify the diffusion of technocentric policies and attitudes of America’s early leaders and statesmen. The study’s necessary focus on archived historical documents presents a particular challenge in measurement. Short of attempting to read, code, and analyze every work by every important figure in the early history of the United States, a method of sampling and evaluation has had to be devised. With the advice of Nancy Greer, librarian at the National Renewable Energy Laboratory, and the assistance of Orlando Archibeque, the social science bibliographer at the Auraria Campus Library, a methodology of quantification based upon the common practice of citation indexing has been developed. Because citation indexes do not extend back to the period of study, the researcher will use a keyword index for the years 1800 – 1820 in the 19th Century Masterfile (http://0-poolesplus.odyssi.com.skyline.cudenver.edu/cgi-bin/phtml?ppsearch.htm May 5, 2006).
Introduction: 
A great debate consumed America’s policy-makers in the early years of the Republic: whether or not the federal government should encourage domestically produced manufactured goods by imposing protective duties on imported foreign goods. This debate regarding domestic manufactures has traditionally been viewed as occurring between Thomas Jefferson and his followers, and Alexander Hamilton and his supporters. Jeffersonian “opposition” to domestic manufactures has been the focus of much scholarly inquiry, many of whom have also tended to read the Hamiltonians as manufacturing propagandists with potential ulterior motives.

The debate, however, was not about whether the United States should have and support native manufacturing – close inspection of the primary source materials indicates that all American policy makers favored such an end – but they differed on 1) how and to what extent the government should aid in its development, and 2) how and to what extent the growth of manufacturing would affect the virtue of the citizenry. Underlying both of these concerns were the two overriding passions of the young national leaders: Republicanism and Independence. To separate them is perhaps more an exercise for the scholar than it was a reality for these founding fathers. To contemporaries, it was clear that each depended on the other; without ‘real’ independence the republic was doomed to fall back into subservience to the Old World and monarchical rule, and without protecting republican ideals at home independence would amount to nothing more than rhetoric. 

The particulars of the debate were as follows: If the government were to impose protective duties it could be seen as giving favor to a particular group of citizens, a notion that was antithetic to republican ideals of equality. All of the statesmen involved in the debate had championed republicanism in the Revolutionary War and continued to believe in it fervently.  Each recognized (eventually if not immediately), however, that to achieve “real” independence the United States would need to become considerably more self-sufficient. What remained for these influential citizens, then, was how to balance the need for national self-sufficiency while maintaining the tenets of republican equality. 

Review of the Literature:

1. What is currently known?
Much research, both historical and sociological in nature, has been conducted on the period of time often referred to as the Early, or Young Republic (1783 to 1820). It is generally regarded by social scientists of all disciplines as a critical period in the forming of an American culture and identity, as well as helping to determine what course the nation would take on the international stage. Traditionally, histories of the period have tended to over-simplify the debate regarding manufactures reading it as occurring between conservative, agrarian idealists like Thomas Jefferson and progressive, financially motivated federalists like Alexander Hamilton. While neither of these descriptions is false, neither is completely true either. More recent scholarship by historians such as Leo Marx (1964), David Nye (1994), and John Kasson (1976), to name a few, has illuminated in the writings of Hamilton (1791) and Jefferson (1785, 1786, and 1816), as well as others, a more nuanced debate. 

Jefferson (1786), on closer inspection, was no opponent to new technologies, and in fact was something of a “visionary enthusiast” himself. For Jefferson (1785), the objection was not to America embarking on domestic manufactures, but to importing the whole of the English factory system. In England, industrialization was seen by many (Americans in particular) as an oppressive practice because labor was plentiful and cheap and factory owners treated their works as they might any disposable property. Much of the recent scholarship has examined Jefferson’s supposed conversion from opponent to proponent of manufactures. Some of the analyses argue that Jefferson was compelled by the argument that manufactures in America would be free of worker degradation because, unlike England, the United States had a shortage of labor and vast open spaces. Others argue that the exigencies of office compelled Jefferson to embrace manufactures as a necessary evil for the preservation of the new nation against external influences.

John Nelson (1998) in particular, argues that Hamilton and Tench Coxe (1787, 1810), Hamilton’s assistant in writing the critical Report on Manufactures in 1791, were not supporters of technological progress per se, but saw in their support of the nascent manufacturing industry ulterior opportunities. Coxe is suspected of support for profits’ sake, whereas Hamilton is viewed as advocating domestic manufactures to both help stabilize the tumultuous economy and to curry favor for his larger economic plans. Historians who read Hamilton and Coxe as less than genuine in their support of manufactures tend also to read their arguments regarding why manufactures will not degrade American virtue as suspect. Others, of course, argue that they are sincere both in their support of manufacturing and in their belief in the hope that industrialization would not taint the citizenry. 

Despite the argument surrounding the players involved in the debate regarding domestic manufactures, there seems to be a consensus that a debate indeed raged on the issue in the first decades of national existence, but that by the 1820s technological progress was seen, by leaders and common citizens alike, to go hand-in-hand with democracy and the American identity. 
2. What remains to be researched?

American technocentricism from 1820 onward has been thoroughly, if not exhaustively, researched and examined by a great number of historians, yet the body of literature does not include a study of the diffusion of technologically oriented thought from the country’s inception up to 1820. This study will examine this diffusion of ideas within the writings of statesmen and opinion makers by way of historical textual analysis and provide measurable data indicating an increased proliferation in published materials regarding technology.  

The Role of Theory:
1. Statement of problem or issue:
While most historians of the period – whether of technology, science, politics, culture, or other facets of American life – discuss the debate regarding domestic manufactures as being significant in the nation’s history, they focus on the practical results and ramifications of the shift to industrialization and not the resultant American technocentricism. In fact, the historians of technology reviewed (Marx, Kasson, Nelson, Nye, et al) place the advent of “technological optimism,” “technological utopianism,” and the “technological sublime” as beginning in the 1820s. While each of these variations on a theme refer to cultural and/or intellectual states, the historians tend to treat the period prior to the 1820s in a terms of political necessities, profit motives, and other practical problems. In other words, not much emphasis has been placed on how American ideology transitioned from an agrarian ideal to a technological ideal in the space of some three or four decades. One notable exception is John Kasson’s Civilizing the Machine (1976) in which he refers to republicanism and technology as twin revolutions and twin ideologies in the Early Republic. He argues, however, that they were reciprocal ideologies which reinforced each other due to the practical needs of the country. While I wholeheartedly agree that domestic manufactures provided the answer to the republican dilemma of national self-sufficiency, Kasson’s research does not endeavor to either qualify or quantify the diffusion of technologically oriented thought in America’s early leadership.
Leo Marx, whose book The Machine in the Garden (1964) is regarded as a classic if not seminal work in the history of American technology, discusses how from the 1780s to the 1820s the language of the “visionary enthusiasts” had not caught up with their vision. Until our current use of “technology” became common currency, even the most committed proponents of machine technology struggled to find adequate terms for the powerful transformations in production capabilities they believed (rightly) were just on the horizon. Indeed, Marx (1964) notes that “a whole new vocabulary of ‘industrialism’ was just emerging at this time…; words like ‘engine,’ ‘machine,’ ‘manufacture,’ and ‘industry,’ all of which had been in use long before the advent of power machinery, were beginning to take on new meanings” (Marx 1964: 166). The ambiguity of terminology would pervade the literature of this period of transition, and as language plays a prominent role in the forming of knowledge, Marx states that “a careful study of this shift in language would be invaluable for a detailed understanding of the impact of industrialization upon consciousness” (Marx 1964: 166).


Marx’s call for a study in this language shift mirrored my own desire to measure the dissemination of technocentricity in the writings of the nation’s early leaders. By studying the intellectual history in the period and charting the diffusion of technologically oriented thought, I hope to answer the as yet unanswered question of how the nation came, by the 1820s, to embrace technology to such a degree that “the mechanic arts were widely viewed as a primary agent of social change” (Marx, 1964: 128).
2. Concepts:
Technocentricity, and its derivative technocentricism, are terms used most frequently by scholars of pedagogy and computer science. There is some indication that Seymour Papert a mathematician, computer scientist, and education specialist at MIT coined the term technocentricity in 1985 to mean any program that places technology in a central role and relegates people to a secondary or lesser role (Loomes 2002). While the term technocentricism is most often used, as Papert did, in the debate regarding technology in the classroom, its definition as “the adoption of technology as an end in itself as well as a means,” is particularly useful in this study because the period in question shows a transition from technology as being merely a means to an end, to an end unto itself (Thorpe 2004: 1).
3. Hypothesis:

American technocentrism did not appear fully formed in the 1820s, but was the result of a diffusion of intellectual and ideological transition from an agrarian ideal to a technological ideal in the years between the Revolutionary War and 1820. This diffusion will be demonstrated through the contextual analysis of historical, archived documents and by quantification and graphic representation of data acquired through keyword indexing. 
Methodology:


Overall, the methodological approach is an unobtrusive, qualitative study using historical process research. As Schutt (2006) has described, Historical Process Research utilizes a longitudinal component to provide a more complete understanding of historical developments than is often the case with historical events research alone. Historical process research can also employ quantitative techniques to enrich the findings over a given period of time. The quantitative portion of the study will come first and utilizes an adapted form of citation indexing.
Citation Indexing provides an index for citations in academic documents. It keeps track of which articles in academic journals cite which other articles. This process is utilized to measure the importance of a particular scholarly work and to trace the diffusion of ideas within a given academic discipline. Counting citation frequency is a technique that has been used to rank journals since the early part of the nineteenth century but the measurement of these links to rank authors and papers was pioneered by Eugene Garfield at the Institute for Scientific Information (Garfield 1964). Garfield and Irving Sher demonstrated that citation frequency was correlated to scientific eminence with an analysis of Nobel Prize winners and the frequency they were cited prior to winning.

This study will employ what the researcher has dubbed Keyword Indexing. Developed with assistance from Orlando Archibeque, the Social Science Bibliographer for the Auraria Campus Library, the basic idea behind citation counting will be used, but instead a process had been developed to count keyword occurrence in published works from the time period of study. This system will be utilized in an attempt to draw a correlation between the frequency key terms associated with technology are cited in period literature and the prominence of technology in American culture. For example, searching the year 1800 for instances of the word manufacturing might bring back a dozen hits, whereas the same keyword search of 1820 might bring back more than one hundred. By recording and graphing this data the researcher hopes to demonstrate a classic diffusion “s” curve (Rogers & Shoemaker, 1971). 
1. The universe of study: 
Part one: For the initial portion of the study, all published works in the years 1800 to 1820 will be sampled utilizing keyword indexing via the 19th Century Masterfile. The database claims that the “19th Century Masterfile is a vast ‘Index of Indexes,’ and is the largest resource for historical research prior to 1925. It brings together over 60 subject indexes including periodicals, newspapers, books, the US Congressional Record, US government documents, and US Patents (19th Century Masterfile, 2006: Home Page). The website further promises that “You can query all of the 6 million citations in 19th Century Masterfile in a single search” (19th Century Masterfile, 2006: Home Page).
Part two: The writings of primary United States policy makers and opinion leaders active in the national debate surrounding domestic manufactures in the years between 1783 and 1820 will be analyzed. The literature review indicates that Alexander Hamilton, Thomas Jefferson, and Tench Coxe played crucial roles in the debate, extensively wrote and spoke on the subject, and give rich, thick descriptions of the particulars of the debate. Their opinions are recorded in letters, speeches, and official government publications. It is anticipated that the results from part one will yield these names, but if another author is better represented in the literature then he or she will be either added or substituted depending on frequency of publication.
2. Sample size: 

Part one: All published works related to domestic/native manufactures/manufacturing, industry/industries, machine(s), steam power/engine(s), engine(s), and mechanism as accessed through the 19th Century Masterfile. From this initial all-inclusive search, a table of random numbers will be employed to randomly sample twenty works of the three or four most prominent authors on the subject from the most representative years. In is anticipated that the years 1800 and 1820 will yield the most substantial differences, but the initial keyword index will direct the study to the most representative years. 

Part two: The choice of three or four authors is based on a desire to analyze more than one perspective on the debate and to hopefully represent opinions across a spectrum while still remaining manageable for the time allocated for research. The choice of sampling twenty works from the authors is because it is the most manageable number that still yields saturation (Farhar, 2006). It is anticipated from the literature review that the writings of Thomas Jefferson, Alexander Hamilton, and Tench Coxe, as they pertain to technology, will be part of the sample population.
3. Study site(s): 
All research will be done in Denver and Boulder, Colorado primarily at the Auraria Campus Library, the Denver Public Library Main Branch, The University of Denver Library, and the University of Colorado at Boulder Library.

The area of study is the United States of America; Beginning with the original 13 and by 1820 constituting 17 states: Connecticut, Delaware, Georgia, Kentucky, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, North Carolina, Pennsylvania, Rhode Island, South Carolina, Tennessee, Vermont,  and Virginia.
4. Planned dates of study focus: 
The research will take place in the fall of 2006, beginning on September 1, 2006 with an ending goal of December 31, 2006.
This study will be a longitudinal study, or an historical process analysis, covering the two decades beginning in 1800 and ending in 1820. 
5. Data collection techniques: 

Beginning with the 19th Century Masterfile home page, the researcher will click on “Begin Searching.” The search engine page looks like this:
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Each keyword will be entered in the “Search Term(s)” box and the search run once each for each of the years of the study (in this case: the database will be searched for the year 1800. This process will be repeated for each word in the topics section (below) and each year of study (1800-1820). The search yields a results screen that looks like this:

Search Results: "manufactures year 1800 1800 " 
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The initial searches will simply yield the number of times a given keyword occurs in the literature for each specified year. This data will be recorded (see below) and the results will determine which cohorts will be examined in the textual analysis portion of the study. For example, the three or four authors who have the greatest frequency of keyword citation will have their body of work listed numerically and the resultant numbered works will be run through a random table of numbers to sample the requisite 20 pieces to be examined.
6. Topics on which data will be collected:

Below are a list of the keywords to be indexed with definitions and descriptions of their relevance. Each of these keywords, in each of their variations and for each year of study, will be run through the 19th Century Masterfile database as outlined above. The frequency of their occurrence in the literature year to year is the basis of measurement by which a diffusion of technologically oriented thought is to be determined.
Domestic/native manufacture(s) and manufacturing: At the time of the Revolutionary War America produced next to nothing in the way of finished goods, instead relying on imported products from England. The call for domestically produced goods, or domestic manufactures, was based in the desire to be commercially and militarily independent from England after political independence had been won. England’s industrial revolution was already a few decades underway, necessitating American adoption of technologically based manufacturing.  
Industry: The topic most difficult to filter for, industry up until this period had been used as a character trait, usually of an individual. During this timeframe, industry started to take on specific connotations of production and production capabilities, but its use is mixed in the literature of the period and close analysis will be mandatory to ascertain when it refers to technological themes.
Machine(s): Machine was used traditionally to describe any process that followed Newton’s mechanistic theory of nature. In fact, nature was often referred to as ‘the great machine.’ The term began in the years of the Early Republic to refer to the artificially constructed, complex mechanisms associated with the term today.
Engine(s): Engines generally meant the same thing then as they do later, but where it was used more generically to describe anything generating power or doing work, during this era they came to refer more specifically to those that generated power by technical innovations – most notably the steam-engine.
Mechanism(s): Used increasingly during the period of study to mean intricate articles of handicraft often augmenting and multiplying human labor. Examples of ingenious mechanisms include the spinning jenny and the cotton gin.

Steam engine(s): Engines driven by steam produced when water boiled over a coal or wood fire. The 19th century would later be called the Century of Steam because the development of this power source made possible a slew of technological wonders previously unattainable.
Steam power(ed): Any machine or vehicle powered by the rapidly developing steam engine. 
7. Data recording:

Part one: The data (e.g. the number of times the keyword “manufactures” occurs in the database for the year 1800) will be recorded on a table; one table for each year and each keyword. The author of each work and their position regarding the debate of domestic manufactures (if applicable) will be recorded in the table. Any repeat occurrences of the keyword for a given year will be tallied after the author’s first entry. For example:
	Keyword: Manufactures 
Year: 1800
	Author:
	Position:
	Number of Occurrences:

	
	Thomas Jefferson
	Con
	II

	
	Alexander Hamilton
	Pro
	III

	
	Etc…
	
	


Note: Any irrelevant citations (such as those from Great Britain) will be filtered-out.
The data collected will indicate which authors were most actively involved in the debate regarding domestic manufactures over the two decades, and those three or four primary cohorts will be analyzed in part two of the study.
Part two: 
The second part of the study is designed to give depth and detail to the rough numbers and broad indicators yielded in part one’s keyword indexing. The same apparatuses will be employed as in part one, but instead of sampling all published materials nationally, individual works by individual authors will be evaluated. Primary cohorts will be chosen according to the frequency with which their archived opinions occur in the literature. A sample of twenty works by each author will be chosen by application of a table of random numbers (Farhar, 2006). The writings (and transcribed speeches) of these cohorts will be read and analyzed with pertinent references to each keyword recorded and catalogued according to year, topic, and according to which side of the debate the particular remarks fall in a table as in the example for part one. 
8. Data analysis and output:

The number of keyword occurrence recorded in the tables of the first part of the study will be entered into a graph along with each subsequent year’s results. It is anticipated that the data, will yield a characteristic diffusion of innovation “s” curve where the x-axis shows the years in chronological order beginning with 1800 and ending with 1820, and the y-axis is the number of occurrences of the given keyword (Rogers & Shoemaker, 1971). 
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The curve, whether characteristically “s” shaped or not, will indicated the diffusion of technologically oriented ideas in all the published materials in the United States over a 20 year period.

Part two of the study will utilize the measurements of individual authors’ frequency of reference to keywords to determine primary cohorts in the literature. The total number of works by the top three or four authors will be randomly sampled to yield a sample of 20 works by each author and those 20 texts will be analyzed using a table adapted from the one used in the first part of the study. Using the table for this part of the study will yield the frequency within each work that keywords occur and that data will subsequently be entered into a graph. This data will then be evaluated to demonstrate whether or not there was a marked change in opinion of, or advocacy for, technological development. The graph, it is anticipated, will yield a similar “s” curve indicating the diffusion of technological thought in individual policy makers and opinion leaders.
9. Limitations of methodological approach:

Because there seems to be no analogue to the 19th Century Masterfile for the late 18th century, the study is necessarily limited to the first two decades of 19th century, leaving out two important decades in the debate regarding manufactures – 1780 - 1800.
Furthermore, as Schutt (2006: 166) warns:

The focus on the past presents special methodological challenges:

· Documents and other evidence may have been lost of damaged.
· Available evidence may represent a sample biased toward more newsworthy figures.

· Written records will be biased toward those who were prone to writing.

· Feelings of individuals involved in past events may be hard, if not impossible, to reconstruct.

Because the focus of the study is policy and opinion leaders of the Early Republic, the bias toward newsworthy figures is intentional, and that each was prone to writing is indicated by the sheer volume of published works by statesmen and leaders during the era. Some documents may have been lost, it is true, but such a large body of literature persists that the sample still appears valid. The issue of determining feelings could be of the most concern as some of the actors in the debate regarding manufacturing have been accused of promoting manufactures for less than genuine reasons. Motivation for encouraging technological development is not the focus of the study, however, but simply how much technological thought diffused through the country in the period studied. 
Study Procedures to Protect Human Subjects:


This study utilizes historical process research which is unobtrusive in nature (Schutt, 2006). All of the cohorts analyzed are long since dead, and all of the works analyzed are already part of the public record. Since no secret or previously unpublished works will be used, the researcher understands that no ethical human subjects concerns are raised by the proposed study.

Potential Conclusions and Significance of the Study:

The comprehensive change in America from the agrarian ideal to a technological ideal in the span of less than four decades is staggering. The ramifications of the change profoundly altered the nation and the American people of the time and the effects of the shift in ideals are apparent even today. Whether the United States could have ever remained bound to the agrarian ideal is a question for another study, but that the shift occurred as rapidly and completely as it did remarkable in its own right. 

The body of literature indicates that a great deal has been researched regarding the technological development and technological excitement of the period beginning in the 1820s, and although much of that literature acknowledges the “debate regarding domestic manufactures” as being important in the practical preparation for the Industrial Revolution, none appears to deal specifically with the intellectual and ideological shift that occurred in the four decades following the conclusion of the Revolutionary War.

Based on a preliminary, although fairly thorough, review of the literature, I expect to find that the diffusion of technologically oriented thought follows Rogers and Shoemaker’s (1971) characteristic “s” curve both within the writings of primary cohorts and in the whole body of literature published during the period.

As Leo Marx’s call for research of this topic indicates, the results of this study may assist historians and political scientists alike to better understand the development of, not only of technologies in America, but the technocentricism generally recognized by scholars as dominating the culture and policies of the 19th and 20th centuries.    

Conclusion:

The United States was in its infancy in the years between the end of the Revolutionary War and 1820, and the Founding Fathers believed strongly that the republican ideals which motivated them to win a war of independence must be preserved despite the exigencies of nationhood. England’s industrial revolution was already underway, however, and to gain true and lasting independence, America would have to develop its own manufacturing industry. The debate regarding domestic manufactures was the primary issue facing the nation it these first four decades of existence. While a few visionary enthusiasts saw as early as 1783 the need for technological development, the nation and its leaders were still very much wedded to the agrarian ideal believing that the Republic depended upon a country of yeoman farmers. Technological solutions to the nation’s concerns seemed antithetic to the cause of republicanism at the end of the War of Independence, but by 1820 the agrarian ideal had been replaced by a technological ideal in which the very ideas of democracy, progress, and prosperity were believed to depend on the exciting new technologies being invented seemingly every day. This technological optimism lead America’s leaders to increasing advocate technological solutions to nearly all issues. This increasing technocentricism of America’s policy and opinion makers can be witnessed in publications of the era, and this study proposes to demonstrate through keyword indexing and historical process research a classic diffusion “s” curve as it applies to the technocentric ideas of prominent American citizens from 1800 – 1820.  
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