Geology 167

History and Philosophy of the Geosciences
	Section Synthesis

Exercises


Procedures and Rules

The syllabus states under the section on Assignments:

A. Section Synthesis Exercises (60% of final grade; due one week after the completion of content sections)  The content of this course has been carefully considered and organized in such a way as to first lay a philosophical foundation in the traditions of science, followed by the expression (or antithesis) of these elements in the Earth sciences.  At the end of each content section, you will be asked to produce a brief synthesis of the section, centered on a particular case or Earth phenomenon.  Each synthesis paper should be 1-2 typed, single space pages, not inclusive of any figures or illustrations that may be used.  The specific parameters of each exercise will be shared in class at the end of each content section.
· One to two typed, single space pages, not including figures, unless indicated otherwise.

· Unless indicated otherwise due in the next class period.

· Write these like you are writing analyses of the critical reasoning problems.  Provide logical, well argued explanations that address the core issue, using evidence and arguments from ideas covered in class, or from other sources you know (provide reference if you use other evidence).  

Score:            / 20 
Name:                                          
	Section Synthesis Exercise

Number One


Interpreting a Scientific Profile 

Learning to do rock and mineral classification is a standard learning tool/exercise in introductory Physical Geology classes, as well as middle school and high school science classes.  The normal procedure is to sort through the observable properties of the mineral or rock and use an identification key to hone in on the name of the specimen using those properties.  You probably all know how this is done from personal experience.

A). In the initial exercise on the first day of class “Interpreting Your Profile”you plotted your position on 5 axes: 

1. Relativism—Positivism,

2. Inductivism—Deductivism,

3. Contextualism—De-contextualism,

4. Process—Content,

5. Instrumentalism—Realism. 

The five axes are reproduced on the next page.

· On each axis clearly mark where the standard introductory mineral and rock identification exercise would plot.

· Provide (type written on a separate sheet of paper) a brief explanation for each location you choose. 

B). Given your characterization of the exercise in (A) above: 

1. What would Plato make of such an exercise? 

2. What would Aristotle find fault with in the exercise, if anything? 

3. What would Francis Bacon do to (re)organize the exercise, if anything? 
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Three Phases of Science

Ilya Prigogine and Isabelle Stengers, Order Out of Chaos
[image: image1.wmf]
Throughout history there has existed a dynamic tension between Platonists (those who see the world in terms of ideals) and Aristotelians (those who see the world prosaically).  In Order out of Chaos Prigogine and Stengers are not just presenting a history of scientific development, although that is included.  More important they are also talking about philosophy, and psychology, and the human need to understand the universe in particular ways.  Their story runs parallel to the story told in the first several lectures on "what is the truth and when do we know we have found it?"  During the lectures and seminar we tried to highlight what these undercurrents are, but we now want you to capture these for yourself.

· In 1-3 type written pages clearly, concisely, unambiguously, quintessentially explain the underlying philosophical and psychological theme(s) and motif(s), Prigogine and Stengers are explicating about the human search for truth and understanding in their history of science. 

· Present or quote examples from the Three Phases of Science reading to support your argument.

· You may also draw on ideas from the lectures on “What is the truth and when do we know we have found it?”

· If you are confused and lost about what this is all about come and talk with us; we will help to focus your thinking. 
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Complex Systems Theory

The differences between the philosophy of classical science and the philosophy of complex systems science (also chaos theory) are enormous.  But, this is only a problem if a person is stuck in one or the other; they are not mutually exclusive.  The secret is to understand the two approaches, and be able to think about and apply each as the situation demands.  Still, this does not take away from the fact that virtually all natural phenomena are better explained by complex system theory than classical theory.

In one or two Å type written pages describe and explain

—in ways someone (1) who has never heard of it, or 

(2) someone who is steeped only in a classical science framework,

would understand—

what chaos/complex systems theory is.
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History and Psychology of Time 
We have spent a decent amount of time(!) discussing a wide range of concepts related to the perception of time and how it relates to geologic and Earth processes. In 1-2 typed pages, please evaluate and discuss the statement below. Discuss how this statement touches on the Platonistic-Aristotelian framework that we have talked about this semester. How does this statement relate to the psychological conceptions of the author? Discuss the historical background to this statement in terms of what geologists and others contributed to the understanding of time that flew in the face of the statement.



∫
"I have looked on the ultra-uniformitarianism

of the last twenty years as a temporary aberration

worthy of being energetically protested against."













- Lord Kelvin
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The Practical Reality of Uniformitarianism 

Uniformitarianism is based on the idea that what we observe today is an accurate representation for understanding the past.  But, is this true?

This idea that uniformitarianism is an accurate representation makes at least two assumptions:

1)
The world is constructed and behaves in a linear fashion.

2)
Human observation is accurate and unbiased: i.e. “What you see is what you get.”

Evaluate the above ideas on uniformitarianism in terms of:

1)
The fractal/power law nature of the geologic record.

2)
The psychology of observation, considering that geology is supposed to be an empirical science with multiple working hypotheses (after Chamberlain).
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