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Our Changing World View

Course Description

In the popular bestseller Cultural Literacy: What Every American Needs to Know physicist and science writer James Trefil states:

As poorly as we have served our students in the humanities and social sciences, we have served them even more poorly in the natural sciences.  The general level of scientific knowledge even among educated people is very low, a situation caused in part by the fact that science courses are perceived to be difficult and are therefore avoided by students.  The maximum science load taken in high school seems to be set by the minimum requirements of entrance to state universities....

In the end, the purely instrumental utility of scientific knowledge may be less important than the wider value to be gained from being acquainted with science as one of the great expressions of the human spirit.  Science has been and continues to be one of the noblest achievements of mankind.  From a humanistic point of view, its attainments are on a par with great achievements in art, literature, and political institutions, and in this perspective, science should come to be known for the same reasons as these other subjects. 

While Cultural Literacy was written to address the problems of communication within American culture, and thus contains many items of interest only to Americans -- things like Paul Revere, Bob Dylan, and the Mason Dixon-Line -- the science literacy components of the book are truly culturally independent and thus of relevance to people of all cultures.  It is one of the remarkable features of science that it has become truly multi-cultural with scientific journals in virtually every country and language. Scientific meetings are attended by people from all over the globe, all of whom speak the same mathematical and scientific language, and all of whom are working on similar scientific problems. ENC chemist Lowell Hall’s textbook on Chemistry and Group Theory was translated into Japanese and used there; I co-authored an article with a Chinese physicist on lasers which was translated into Chinese and published in the Journal of Chinese Physics; a former ENC biology professor did biochemistry research in a laboratory in China.  Every research lab of any size in the world has people from different cultures working together, even though outside that lab those cultures might actually be at war with each other. 

Scientific Literacy is not culturally bound.  The periodic table of the elements that they teach in Peking and Katmandu is the same as the one that hangs at the front of the EMES classroom.   Isaac Newton is just as important to Nigerians as he is to the British.
Epoch Making Events in Science provides a degree of Scientific Literacy that goes beyond mere familiarity with scientific terms and theories, but places these ideas in their historical context. We will see how the great scientific revolutions--the foundations for much of the contemporary world--are more than just obscure and technical developments of interest only to scientists; these revolutions form a significant part of the cultural foundations on which both our world and our worldviews are based, regardless of culture.   It is a peculiarity of history that the scientific revolution occurred in the West, but the ideas that emerged from that revolution are now a part of the intellectual achievement of humanity as a whole. 

Webster's dictionary defines an Epoch to be "... a time marked by an event that begins a new period...".  Throughout human history certain periods have been so dominated by a particular way of thinking that those periods can be described as epochs.  In each case the prevailing worldview has been the result of a revolution in thought.   

Epoch Making Events in Science shows how revolutions in science have molded our view in such a way that we now look at the world in a totally different way than our ancestors did.  The course will show that the "peculiar" notions held by societies in times past--a spherical universe, magical properties of living creatures--were not due to stupidity or backwardness, but persisted because science had not yet undergone the revolutions that dismantled these modes of thought. We will see that even the non-scientist of today experiences a world vastly different from that seen by their counterparts of 500 years ago. 

It is important for us to realize that, to a degree, our current view of reality will change and our notions about the universe will perhaps one day be the object of ridicule as future generations look back at us and say "Can you imagine it? In the beginning of the twenty-first century they actually thought that..." On the other hand, some scientific achievements, such as the periodic table in Chemistry, Quantum Mechanics in Physics, and immunization and genetic breakthroughs in Biology, will most certainly not be supplanted by a future generation. 

The course surveys the origins and development of science as the nature of explanation progressed from the mythological descriptions of ancient peoples to our modern mathematically based descriptions.  This survey encompasses the development of the science of cosmology -- the attempt to understand the nature of the universe on the largest possible scale, including its origin.

We will also reflect on the general nature of the scientific enterprise.  We shall see the important roles in science played by observation, experiment, analysis, hypothesizing, theorizing and testing.  These techniques, taken for granted in today's "scientific" world, are relatively recent additions to the tools of intellectual discovery. We shall also see how science is influenced by prevailing cultural attitudes, human personalities, the church, and good fortune.  

The course deals with two major themes, in each case emphasizing the "Epoch Making" scientific revolutions that dramatically changed the way society looked at the universe:

(1) Our Changing Concepts of Space and Time: the development of the current view of the universe has emerged from a human-centered very young cosmos dominated by the earth, to a vaster and older universe in which humankind and the earth seem insignificant. The history of astronomy will provide a historical “spine” to outline the contours of the history of science as a whole.

(2) Our Changing Concept of Life: Science has had some success in unraveling the fabric of life, although much remains mysterious. Genetics, evolution, and ecology raise profound problems about the past and the future of our species. We will consider the theory of biological evolution and the challenges it presents to traditional religious ideas. Evolution is the most far-reaching, controversial, and significant theory in science; it needs careful reflection from a religious perspective.  

Throughout the course, you are encouraged to discover how the scientific method works, how the culture of the era influences the scientists, how the personalities of the scientists influence their work, and how the emerging worldview effects future generations.  Insightful students should be able to identify these influences in their own worldviews.

Recognizing the difference between science and technology is important. The world of science is a world of ideas; the world of technology is a world of machines and products.   Scientific discoveries frequently lead to the production of new and better machines but the construction and development of such machines is not a part of science.  It is therefore of no scientific significance that a space shuttle may blow up, a nuclear reactor explode, a disease be eliminated through vaccination, or even a nuclear war wipe out half of the human race.  These important events are a result of technological developments, not scientific ones.  

A scientific problem is one that requires a new idea to solve, rather than a new product.  The development of a theory that explains the origin of gravity is a serious scientific problem but it is of no technological (or practical) relevance whatsoever, regardless of what the granite monument funded by the crackpot beside Shrader says.     

The student is encouraged to distinguish between the effects of technology -- things like iPods, cars, and contact lenses -- and the effects of science -- things like evolution, relativity, and the molecular basis of matter. 

Course Details 2011 
 Professor:  Karl Giberson, e-mail gibersok@gmail.com; phone: (781) 801-2189. 
My office is on the 3rd floor of 162 Old Colony, next to the Adult Studies building.  I am available by email if it is inconvenient to go to my office. 

The assistant for this course, Carissa Schutz, can address many of your concerns. Please contact her first with any concerns you may have at carissa.schutz@gmail.com. Her office is near mine at 162 Old Colony.

I have a website where course materials and some lectures can be downloaded. 
http://www.karlgiberson.com/Site/EMES.html
1.  Texts:  The required texts for this course are The Dancing Universe by Marcelo Gleiser and The Language of Science and Faith by Karl Giberson and Francis Collins. Any additional materials will be provided in class.  You are required to read these books carefully and will be tested on their contents.  
2.  Attendance:  Attendance is required.  (Of course each class is so interesting that you will not want to miss any of them!)  Three times late to class will count as an absence. (Late means arriving more than 3 minutes after the scheduled start time for the class.) Attendance will be taken at each class period. If you miss class you must provide an excused absence. You are allowed to miss two class sessions without penalty.  Each absence beyond that may negatively impact your grade.   

3.  Examinations:  There will be three tests and a final exam covering the reading and lecture material.  The final exam covers the entire course. The three tests are worth 20% apiece and the final is worth 30%.  The exams will cover both the reading and the lectures, with some emphasis on those portions of the reading not covered in class.   

4.  Study Guides: There are two study guides, one for each required book. They make up 10% of your grade. The material from the study guides will be on the exams, so it is worthwhile to complete them on time. Late work is not accepted.

Extra Credit: 
History indicates that many students are eager to get some extra credit, especially after they reflect on their score on the first exam. For this reason there are some extra credit assignments to help you make up points that you may have lost on the exam.  

One extra credit option is visiting the Museum of Science for two points added to your final grade.  You can get an extra point if you attend a show at the planetarium or Omni theatre while there.  You need to take a map indicating the exhibits that you must see and a list of questions that you must answer.  Instructions for this activity, and the form you need to fill out, can be found on my website.  

See the Extra Credit Appendix for more extra credit options.

Note: Carissa Schutz is in charge of all the extra credit activities and any questions should be addressed to her and not to me.

Honors Students:   
Students wishing to take EMES for honors credit should contact me to arrange this right away. 
Grading: 
Your final grade will be determined as follows: 
a.
Tests = 60%  

b.  Final exam  = 30%  
c. Study Guides = 10%

b.
Make-ups for exams must be done on the next class day for which the student does not have an excused absence.  If you are sick and miss an exam, you must take it on the first day that you return.  If you do not adhere to this schedule, you will be penalized 10% per day. Make up exams may be harder than the original. 

c.
You may not make up more than 2 days of class work.  If you miss more than this amount you must petition to the committee on academic standing to be allowed to continue in the course. 

Remember---Boredom is God's way of saying "you're not working hard enough." 
