Eastern Oregon University

College of Arts and Sciences

Course Syllabus

Number of Course:  History 425
Name of Course: History of Modern Science: Gravity to Relativity
Catalog Description:  

Credit Hours:  5 
Instructor: Name, office location, phone number, email, office hours

Robert Irvine
Distance Education

541-566-2870 Home
541-566 9384 Work (541-377-8350) Cell

Irvine@oregontrail.net
rirvine@eou.edu
Time and place of the course: Distance Education
Required Texts or Suggested Materials:  

Stephen Jay Gould,  


Ever Since Darwin


Stephen W. Hawking,


A Brief History of Time
Thomas Kuhn,  



The Structure of Scientific Revolutions
Dobbs & Jacob,  



Newton and the Culture of Newtonianism
James E. McClellan, 


Science and Technology in World History:  An Introduction
Learning Outcomes: 

The course offers an introduction to the history of the sciences roughly between the times of Isaac Newton in the late seventeenth century and Albert Einstein in the early twentieth. The course attempts to place science in the framework of modern culture and especially in Western Society.  Among the topics emphasized is the idea of the scientific method and methods of experimentation.  Specific subjects will include the foundations of modern science including gravity, chemistry, energy, evolution and the emergence of particle physics.

In addition to building an understanding of the emerging ideas, the course works to study the ways in which social values are interwoven with scientific judgments.  The course materials argue that scientists are not dispassionate catalogers of phenomena, but members of a society whose values and assumptions inform, and interact with, their work.  This relationship is especially true as it pertains to the development of a secular culture and specialization within science.  Intimately bound up with the emergence of a secular culture and scientific expertise is the changing interaction between science and religion. 

Course Requirements: Major assignments, attendance expectations

The grade will be based on two examinations each worth 100 points, a research biography worth 75 points, and three (3) short essays worth 25 points each.   Grading for the course will be based on a traditional 100 point scale wherein the accumulation of 90% of the possible points or better is an "A," 80% or better is a "B" and so on.

Grading Policies: 

Grading for the course will be based on a traditional 100-point scale wherein the accumulation of 90% of the possible points or better is an "A," 80% or better is a "B" and so on.  Students will have the opportunity to revise and resubmit any assignment until the university deadline for the term.

“A” level work will demonstrate an understanding of the course material, combined with a clear interpretation that posits a clear thesis, argued consistently throughout the work with support from course materials and other relevant work organized in a logical fashion. 

“B” level work demonstrates familiarity with the course material, combined with an interpretation that addresses the question using evidence and logic.

“C” level work demonstrates understanding of critical events and actors, addresses the question in a clear fashion and argues an interpretation.

“D” level work lacks a clear thesis argued throughout, demonstrates only passing familiarity with the course materials and critical events or actors.
“F” level work fails to address the question, use course materials or argue a consistent interpretation.

 Means of Assessment:

Exams

The mid-term and final exam will offer a selection of questions from which you must choose according to the instructions.   The exams will be unproctored and should be included at the end of the syllabus.  The goal of the exams is to encourage thoughtful analysis of the material.  The exams should provide an opportunity for you to develop and give voice to your own interpretation.  Here is your chance to articulate your interpretation based on the evidence available to you, rather than repeating the text(s).

Research Biography

The research biography is your chance to delve more deeply into a subject and person that strikes your fancy.  The assignment is to pick a historic scientist from the period under study, roughly the late 1600s to the mid 1900s.  You must get your selection approved by the instructor.  Then your job is to research that person and write a biography that focuses on her/his scientific contribution.  You must also fully explain that contribution and place it in a social, cultural and scientific context.  

Your bibliography should argue for the person’s significance and attempt to place them in a scientific and cultural tradition.  By this I mean that you cannot talk about Charles Darwin, for example, without noting the intellectual and cultural climate in which he worked.  Charles Darwin’s grandfather, for example, argued that organisms evolve, as did Lamark and others, Charles Darwin contributed the mechanism, well defined and defended.  You would therefore need to provide this context and explain the timing of his revelation.  Make sure you provide a thesis statement or argument that asserts your interpretation of the person’s importance and/of significance.  Stated another way, why should we care about this person or his/her contribution?

As a guideline, I would expect that you would be able to generate at least eight pages of typed double spaced work, quite possibly more depending on the topic and thoroughness of your research.  In addition, you must provide a bibliography that identifies all of your sources. You must use at least seven different sources, one of which may be an assigned text.  Additionally, one of the seven sources may be an Internet site.  You can use twenty Internet sites, but they are only going to count as one of the required seven sources.   The texts offer suggested further readings, as well as footnoted sources that can be helpful to you.  I, (the instructor) would be happy to assist in identifying sources for information.  Do not neglect journals as some of the best scholarship comes in the form of journal articles, (plus they are much shorter).  Other sources not to ignore include personal interviews and literature, as well as legal opinions and newspapers.

Short Essays

The short essays are due on the dates noted on the syllabus and should answer the questions at the end of the syllabus.  The essays should be from 750 words, to 2,500 words  -- At least two, not more than five numbered pages.   

Brief Outline of Course: 

Tentative Schedule of Lecture Topics and Readings

Please note:   the course is laid out below on a weekly schedule simply for your convenience and to guide your pacing.  

The first week of the class, (actually the first seven periods), is organized to give you an introduction to our starting point and particularly to the genius of Sir Isaac Newton.  Newton constitutes our starting point and this is because of the fundamental changes he forced in the way people understood the physical world.  In addition, Newton stressed empiricism that is the process of making exacting observations and using that as a basis for experimentation and explanation.  
WEEK 1
As you read the book Newton and Newtonianism, I encourage you to pay attention to Newton’s motivations his explicit purpose to better understand and glorify God.  Another reason to start with Newton, is that in many ways he was not a Newtonian after his death and his ideas were used to create or bolster a world view very much at odds with Newton’s own beliefs.  Thus, less than a century after his death John Wesley, a founder of the Methodist Faith, attacked Newton as Godless.  The irony should not be lost on you, neither should its significance as a marker for the radical changes in Western thought that took place in the wake of Newton and his work.

The second hour launches you into the main text, such as there is one, for the class.  As you may note, the readings do not start until page 175.  This is on-purpose although I recommend reading it all, I especially point you to Chapter Four, because it discusses the Greeks.  In particular Aristotle is a prominent figure in Western Science and if you are unfamiliar with his contributions, this would be a very good place to start. 

Week 1
Hour 1:  Course introduction and orientation



Hour 2:  Background, Western Science.  Read: Science & Technology in World 

  History, pp. 175-202.



Hour 3:  More Background.  Read Science & Technology in World History pp. 203-

  248.

Hour 4:  Why begin here? Read:  Newton & Newtonianism, pp. 1-60.


Hour 5:  More about Newton. Read:  Newton & Newtonianism, pp. 61-123. 
WEEK 2


The second week finishes off the introduction to the course, by reading Kuhn. The Structure of Scientific Revolutions, is the first book I chose for this class, because of its well recognized excellence in helping to explain how science interacts with the rest of society/culture.  Kuhn’s idea of a paradigm shift is inescapable in every discipline from education to particle physics.  Again, this is a very important book and it creates an interpretive framework that you can be sure you will be asked about on the exams.  This is not to say that you must agree with Kuhn, but you cannot ignore his ideas. 


Hour five takes us into the Industrial Revolution and examines the applied results of the Newtonian Revolution.  I recognize that I open myself to some criticism by taking time to linger on “technology.”  However, to my mind, the inclusion of this topic helps give the material relevance and a foundation in everyday life that too often is missing from discussions of science.  Moreover, I would posit that there is a feedback mechanism whereby scientific advances support technological change, which in turn spurs additional scientific work.  
Week 2
Hour 1: And now, a slightly different perspective on Newton.  Read: Science & 

  

 Technology in World History, pp. 249-273.
Hour 2: Science and its methodology. Read Kuhn, pp. v-42.  

Hour 3:  More about science, paradigms and scientists in society.  Read:   Kuhn, pp.  43-110.
Hour 4:  Complete discussion of why we started with Newton and how science changes,  

including paradigm shifts and scientific revolutions.  Read:   Kuhn, finish reading the book.


Hour 5:  The Industrial Revolution, England then Europe and the world.  Read:  Science 

  & Technology in World History, pp. 274-292. 
First Essay Due 

Proposed Bibliography Subject Due
WEEK 3


Now at last, we arrive at Charles Darwin and the beginnings of really good class discussions when this course is taught on-campus.  Much like Newton, Darwin looms incredibly large in the history of science, especially in the history of modern science.  You simply cannot make sense of modern biology, medicine, genetics or paleontology without understanding evolution and the explanations of it that Darwin advanced.


I want to take pains to make four points.  First, Charles Darwin did not invent evolution, or the idea that organisms evolve.  Charles Darwin’s grandfather was a notable scientist and he wrote about the evidence for changes in populations over time.  The much-lampooned idea of Lamark that animals inherit acquired characteristics is an a priori argument for evolution.  Clearly, the idea of evolution was much debated for decades before Charles Darwin published.  Instead of inventing evolution, Charles Darwin posited a mechanism, “natural selection,” as the engine that drove evolution and when combined with Gregor Mendel’s work on genetics the basic argument has never been overturned.  


My second point is that there is a difference between evolution and the theory of evolution.  For example, there is a similar difference between gravity and the theory of gravity.  We, (the royal we) of science and humanity, do not know what causes gravity, or even what it is.  We can make accurate predictions about it, but we still talk about the theory of gravity and the theory of relativity.  However, this does not mean that gravity does not exist.  Similarly, scientists continue to debate the mechanisms that control, order and cause evolution to occur.  However, we know that evolution occurs because we can make predictions about it, we can conduct experiments and we can observe its effects.  Every time we breed a dog or a horse, plant hybrid crops, or use antibiotics we are conducting an evolutionary experiment and so far they all continue to confirm its existence.


My third point is that while evolution may be a verifiable scientific fact, the applied use of Darwin’s ideas to human society is a distinctly different undertaking.  Just as plants cross-pollinate, so do academic fields draw on each other for inspiration, language and ideas.  Darwin’s ideas have been used to justify everything from racism to capitalism, in part by people who either did not understand the ideas, or did not understand their limitations.  Just because someone is an excellent automotive engineer, for example, does not mean that they know how to drive a car, any more than being an expert on dinosaurs makes you a dinosaur.  The use of Darwin’s ideas in the form of social Darwinism is simply the mis-application of a theory to explain observed phenomenon.  For example, no one proposed building a theory of social organization around Einstein’s equation E=MC2, but it is not much different than using evolution to justify poverty. 


Finally I would point out that Evolution and the selection of desirable traits operates on the level of the individual and it works in multiple directions.  When you hear someone talking about evolution and things happening “for the good of the species,” that is an indication that the person has a very poor understanding of evolution.  Similarly, when people equate evolution with increasing complexity or sophistication this betrays an incomplete understanding.  Populations can evolve and become less complex, smaller, or simpler, just as easily as they can become larger or more complicated.  Over the history of life, there appears to be an evolutionary direction from simple to complex, from bacteria to people, but this is because life must necessarily start somewhere, not because evolution is purposefully choosing to make things more complicated.

Week 3
Hour 1:  “The Road to Modern Science.  Read: Science & Technology in World History, pp. 293-312.

Hour 2:  A case study.  Read: Ever Since Darwin, pp. 141-146.

Hour 3:  The science of life and Darwin:  Read: Science & Technology in World History, pp. 313-332.



Hour 4:  More Darwin.  Read:  Ever Since Darwin pp. 11-45.


Hour 5:  Catch-up & discussions.

WEEK 4


This week is aimed at applying Darwin and then taking the developments of Western Science that we have talked about in relationship to Newton and Darwin and applying them to a more diverse set of fields.  In part, the week is devoted to the specialization of science in the 19th Century.  Whereas Benjamin Franklin, for example, was hailed as a scientist who worked across fields in the 18th Century, the 19th Century started a process of narrowing the field of individual scientific exploration.  Franklin was a Scientist, Lyell was a geologist, a specialized subset of scientists, distinct from the chemists or biologists.  

Week 4  
Hour 1:  Applying Darwin to Human Populations.  Read:  Ever Since Darwin, pp. 49-   75.


Hour 2:  More Applied Darwin to Human Populations.  Read:  Ever Since Darwin pp.  171-191.

Hour 3:  The Earth. Read:  Ever Since Darwin, pp. 147-152, 160-167.


Hour 4:  Paleontology.  Read:  Ever Since Darwin pp. 134-138.


Hour 5:  Discussion.

WEEK 5


The course to date has taken us roughly to the later part of the 19th Century.  During this period, Western scientists have struggled to respond to new ideas and to integrate ideas and observations into a coherent body of knowledge, as well as to organize the fields that make up “science.”  The readings for this week are relatively light, and they focus on Gould’s book, which provides some brief case studies of applied scientific thinking.  Because of the upcoming exam, the emphasis is very much on integration of the material and the hope that you will begin to develop your own framework for the material.  
Week 5
Hour 1:  Some more paleontology.  Read:  Ever Since Darwin pp. 126-133



Hour 2:  More Earth and Biological case studies.  Read:  Ever Since Darwin, pp. 192-

   198, & pp. 79-90. 
 

Hour 3:  Making some evolutionary sense of curious situations:  Darwin’s ideas applied.




   Read:  Ever Since Darwin, pp. 91-102



Hour 4:  Catch-up day.



Hour 5:  EXAM 1

WEEK 6 


This week takes us to the second half of the course and closer still to the 20th Century.  We start with some more case studies and applied Darwin, with Steven Jay Gould and from there, move back to the text, for more discussion of technology and the spread of ideas around the world.  We are also moving ever closer to the science of physics and attempts to understand particles, as well as the universe.  
Week 6
Hour 1:  Discussion of the exam.

Hour 2:   More case studies.  Read:  Ever Since Darwin, pp. 103-118.



Hour 3:  Popularizing Darwin.  Read:  Ever Since Darwin, pp. 119 - 125.


Hour 4:  Toolmakers & idea dissemination.  Read:  Science & Technology in World 

   History, pp. 333-342.

Hour 5:  Discussion.  
2nd Essay Due

WEEK 7

Now we are clearly in the 20th Century and we face an increasingly sophisticated scientific apparatus.  Not only do governments employ many scientists, they do so in myriad bureaus, agencies and capacities.  In addition, universities and colleges begin to find governmental dollars as well, because of the growing specialized knowledge it takes to perform new research and take advantage of the results.  Pay particular attention to the brief discussion in Science & Technology in World History, where it talks about two guys named Crick and Watson.  These are the men who discovered the double helix structure of DNA and from their work comes our modern understanding of genetics, including many new medical procedures, cloning, gene splicing, gene insertion and other procedures.  At the very least, you should know who they are after taking a course like this and what their contributions to science were.  

Week 7
Hour 1:  Revisiting early ideas of the universe with Stephen Hawking.  Read:  A Brief 
   History of Time, pp. ix-34.
Hour 2:  Einstein and his contribution.  Read:  Science & Technology in World 

   History, pp. 343-354.



Hour 3:  Space and Time.  Read:  A Brief History of Time, pp. 35-61. 


Hour 4:  Discussion.

Hour 5:  Quanta and black holes:  Read:  A Brief History of Time, pp. 63-97.


WEEK 8


This week continues our discussion of physics in the modern age.  Not surprisingly, the impact of the work done at Los Alamos and other places during WW II to create the atomic bomb opened a considerable discussion about scientists’ relationship to society and the world.  Indeed, the atomic bomb thrust scientists into the forefront of public debate about science, technology and ethics.  From this discussion emerged a growing appreciation for the relationship between scientific ideas and their mis-application to other fields.  For example, the 1950s and 1960s saw a renewed criticism of scientific racism and eugenics.  Of course, the abuse of genetic ideas by Hitler and Nazi Germany also contributed significantly to this discussion.  In the readings this week, we begin with the last full chapter in the text.  Pay attention to the discussion of “the bomb,” as well as the diffusion of ideas and technologies around the world.  

Week 8
Hour 1:  Relativity and what it might mean.  Read:  A Brief History of Time, pp. 99-   141.
Hour 2:  Discussion/ lecture on the history of the 20th Century.  Read:  A Brief History 

   of Time, pp. 177-178.

Hour 3:  Science applied in the 20th Century.  Read:  Science & Technology in World 

   History, pp. 355-369.


Hour 4:  Science misapplied a case study.   Read:  Ever Since Darwin, pp. 231-236.  


Hour 5:  Holiday of the term.  This day is set aside to denote a holiday day invariably lost 

   to Thanksgiving, or Presidents Day, or MLK Jr. Day, or Veterans Day, or   

   Memorial Day, or the 4th of July.

3rd Essay Due

WEEK 9

As you have probably figured out by now, I am a fan of Steven Jay Gould and particularly his articles that explain the limits of scientific knowledge and the dangers of misapplication.  This is not because I am wary of science, but instead is a product of being wary of people in general.  Obviously, you do not have to, and probably do not agree with him completely, but it is difficult to find firm ground to disagree that we need to be careful of broad generalizations construed from a specific scientific proof.  Moreover, the history of science is very much an interactive one, wherein culture and society have a big effect on research questions and the research agenda.  

Week 9
Hour 1:  Another cautionary case study.  Read:  Ever Since Darwin, pp. 237-242 
Hour 2:  Science, IQ and modern life.  Read:  Ever Since Darwin, pp. 143-250.  



Hour 3:  Environment and biology.  Read: Ever Since Darwin, pp. 251-259.


Hour 4:  Science and its ability to correct ideas and theories.  



Hour 5:  Bringing ideas and theories together.  READ:  A Brief History of Time, pp.   143-169. 
Bibliography Due 
WEEK 10


Hopefully, you will have noticed a tailing off in the volume of reading.  My intent when writing this and any syllabus is to front load the readings so as to free up time near the end, so you can spend time writing.  Ideally, this gives you more time to digest the material, ruminate on it and make sense of it.  If not, at least it makes me feel better for trying.  

Week 10
Hour 1:  Science about humans.  Read: Ever Since Darwin, pp. 260-267.
Hour 2:  The first of our conclusions.  Read:  Science & Technology in World History, 

   pp. 371-373, & Ever Since Darwin pp. 268-271. 



Hour 3:  Another conclusion.  Read:   A Brief History of Time, pp. 171-175.  


Hour 4:  Catch-up Day.


Hour 5:  Discussion.  

Statement on Academic Misconduct:

Eastern Oregon University places a high value upon the integrity of its student scholars. Any student found guilty of an act of academic misconduct (including, but not limited to, cheating, plagiarism, or theft of an examination or supplies) may be subject to having his or her grade reduced in the course in question, being placed on probation or suspended from the University, or being expelled from the University—or a combination of these.   Please see Student Handbook at: http://www.eou.edu/saffairs/handbook/honest.html
Statement on Americans with Disabilities:

If you have a documented disability or suspect that you have a learning problem and need accommodations, please contact the Disability Services Program in Loso Hall 234. Telephone: 962-3081.

Syllabus Prepared By:  Robert Irvine
Date:  

October 1, 2006
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