HONRS 296: 
“Old” and “New” Science
Instructor Information:
Professor: Brent M. Blackwell, Ph.D.
Office: RB 392

Office Hours: TR 2:00-3:15, and by appointment
Office Phone: 5-0022

Home: 317-776-2178

Email: bmblackwell@bsu.edu
Course Description (Official):
Inquiries in the Physical Sciences.  (3)  Study of introductory principles within the physical sciences, emphasizing the relationships of the sciences to human concerns and society.  Study of social and ethical consequences of scientific discoveries and their applications to critical issues confronting contemporary society.  Open only to Honors College students.
HONRS 296 fulfills the UCC-21 Natural Sciences Tier 2 requirement.  In the transformation of knowledge to judgment, the course enables students to:

· Use multiple sources of information and knowledge regarding the physical

Sciences to evaluate competing hypotheses, form judgments, and provide rationale

· Evaluate strengths and weaknesses of arguments and actions regarding the

Physical sciences

· Explain others’ values as well as their own

HONRS 296 also fulfills the WISER+ “T” and/or “E” designations.  The designations vary by section (ours is an “E” section).  An “E” section incorporates a significant component (at least 20% of the grade) to issues of environmental awareness and sustainability.

Course Description (Brief):
This is an interdisciplinary examination of some of the most important ideas of the physical sciences and mathematics in the past two centuries.  Since the advent of modern calculus, concepts such as non-Euclidean geometry, topology, quantum mechanics, relativity and spacetime, logical paradoxes like Schrödinger’s cat, and Gödel’s incompleteness theorem have pushed specialists towards great insight, while baffling laypeople.  As a group, we’ll explore these concepts within a general contemporary context and examine how they provide insight to tackle a broad range of pressing modern problems ranging from plasma containment or faster than light travel to genocide, war, politics, and religion.  We will utilize a variety of texts along the way from scientific to literary.

Master Syllabus Objectives:
Students should be able to:

1.  Employ the theories and laws of the physical sciences to articulate appropriate methodologies of testing, prediction, and problem solving.

2.  Use multiple sources of information and knowledge regarding the physical sciences to evaluate competing hypotheses, form judgments, and provide rationale.

3.  Critically analyze the impact and application of physical sciences in everyday society (including ethical issues and future challenges).

4.  Evaluate strengths and weaknesses of arguments and actions regarding the physical sciences.

5.  Articulate their thoughts through well-crafted discussions, writings, presentations, and projects.

6.  Explain other’s values and well as their own.

Course Goals:
1.  Enable students to gain a firm understanding of the scientific and logical methods used in the physical sciences and mathematics and how they apply to their lives.
2.  Openly discuss moral and ethical issues relating to the practice of science today.
3.  Allow students the opportunity to develop, hone, and implement problem recognition and problem solving skills.

4.  Create a deep and functional cooperative learning environment between teacher and students.
5.  Students will develop their own theories as to the interconnectedness between modern science and society.

8.  Students will be able to articulate their own scientifically informed opinions on social issues.

9.  Students will interrogate the social and cultural factors involved in scientific discovery.
Texts
Borges, Jorge Louis.  Labyrinths: Selected Stories and Other Writings.  New York: New

Directions.  
Calvino, Italo.  Cosmicomics.  Trans William Weaver.  New York: Harcourt/Brace.

-----.  T Zero.  Trans William Weaver.  New York: Harcourt/Brace.

Djerassi, Carl.  Cantor’s Dilemma.  New York: Penguin, 1989.
Gribbin, John.  Schrödinger’s Kittens and the Search for Reality: Solving the Quantum

Mysteries.  New York: Little Brown, 1995.
AND

HONRS 296: Course Packet.  Available from Hyatt Printing.

Web Resources

There is a course websites for this class: a subpage of my own website: www.brentmblackwell.com.  Click under courses in the middle of the page, and navigate to this course: HONRS 296.  This website will have all of the course documents for you to download and use, including not only this syllabus, but our project descriptions and a few handouts as well.  

Student Responsibilities:
Students are responsible for the following areas of this course:

Attendance:

Official Policies:

 THREE un-excused absences are allowed.

 Sleeping in class is an absence.

 Texting or emailing in class is an absence.

 More than ten minutes late to class is an absence.

Discussion:

I will allow THREE, repeat 3 (III, tois, tres, tre, Drei) unexcused absences.  These are yours: do what you want with them.  What constitutes an excused absence is up to my discretion.  As a general rule, only a death in the immediate family or illness requiring a doctor’s visit will be considered excused.  Such absences MUST BE CLEARED WITH ME AHEAD OF TIME.  The fourth unexcused absence equals a letter grade off of the final grade, the fifth: two letter grades, and so on.  If you clear your excused absence with me ahead of time, you can email you assignments to me.    

Academic Honesty

Students are expected to follow the Student Academic Ethics Policy, found in section 7.2 of the Student Code: (http://cms.bsu.edu/About/AdministrativeOffices/StudentRights/PoliciesandProcedures/~/media/DepartmentalContent/Student%20Rights/pdfs/StudentCode0910.ashx).  In all of the work you do for this course, you must properly acknowledge the sources from which you cite AND paraphrase.  Copying information from any source is considered cheating, and will NOT be tolerated.  When you submit your work to me, you are certifying that it is your own, original work.
Notes:

Taking notes is your own affair.  Some of you make prodigious use of them, while others never use them.  Everybody learns differently.  However, if you miss a class, you are responsible for getting any notes or missed materials from another student, not me.  

Special Accommodations:


If you need course adaptations or accommodations because of a disability, if you have emergency medical information to share with me, or if you need special arrangements in case the building must be evacuated, please make an appointment with me as soon as possible. 

Grading Scale and Grade Breakdown
Grade Scale:

A = 92-100

C+ = 78-79

D- = 60-61
A - = 90-91

C = 72-77

F = 59 and below
B + = 88-89

C- = 70-71
B = 82-87

D+ = 68-69
B - = 80-81

D = 62-67
Grade Breakdown:


Journal



10%


Application Project 

30%

Weekly Work


50%

Final Reflection

10%
Course Work
A.  Journals
Students are required to keep a journal (electronic or paper) for the semester in which they catalogue their thoughts and/or feelings on the readings for that week.  Students will be required to write at least ONE page per WEEK in the Journal.  So by the end of the semester when the Journals are collected, students should have at least 14 pages of written responses.  The contents of the Journal will be INFORMAL responses to the readings, so grammar is not important.  Responses are not summaries of the readings but emotional or intellectual responses or reflections on what students have read, what interested or confused them, and any ideas these readings generate.
B.  Application project
Students will be required to work in groups on an application project in which they research how something we have discussed this semester with respect to the physical sciences can be applied in their own discipline.  The group will be required to submit a formal, 8-10 page write-up of their research, which will include primary and secondary sources and a bibliography.
C.  Weekly Work

Throughout the semester, weekly work will be assigned in the form of Problem Sets (see the syllabus), which students must complete.  Some work will be individual and some, group based.  The assignments will vary in scope and include everything under the sun 9including an exercise on the sun itself).

D.  Final Reflection
The last assignment that students will complete is a final reflection over the course, due on the last day of class.
Syllabus
Week

Topic



Problem Set
Reading
Week 1:
Intro to the course
T 8/23

Syllabi and policies



None
R 8/25

The Disciplines

1

None 
Week 2:
Scale
T 8/30

Orders of Magnitude

2

Crilly: “Advanced Counting”

Calvino “Daybreak” and








“All at One Point”









Wikipedia: “Elementary

Particle”

http://en.wikipedia.org/wiki/Elementary_particle 

R 9/1

Group Discussion: Scale
3

Borges:

“The Library of Babel”
Week 3:
Foundations
T 9/6

Numbers and Context



Kline:








“Why Mathematics?”









Crilly: “Imaginary Numbers”

R 9/8

Foundations


4

Davis & Hersh:

“Platonism, Formalism…” pp. 318-344
Week 4: 
The Calculus
T 9/13

Zeno, Derivatives,

5

Crilly: “Calculus”
and Integrals




Larson & Edwards: 






“Differentiation” and







“Integration and its







Applications”

R 9/15

Group Discussion: 

6

Nazi Science




Himmler Readings follow 

Problem Set 6




Week 5: 
Multiple Algebras and Geometries
T 9/20

Different Algebras

7

Crilly: “Groups”

“Magma (algebra)” from








Wikipedia and Stewart








“The Beginnings of Abstract









Algebra” pp. 76-94

R 9/22

Alternative Geometries
8

“A History of Non-Euclidean
Geometry”

(http://www-groups.dcs.st-and.ac.uk/~history/HistTopics/Non-Euclidean_geometry.html)









AND

Crilly: “The Parallel
Postualte”, and

Gribbin: 200 - 222 

Week 6: 
Set Theory and Cardinality
T 9/27

Set Theory and

9

Stewart “Counting: Finite


Infinite Numbers



And Infinite” pp. 127 – 143









And Rucker “All the 

Numbers”  pp. 53 – 90

Crilly: “Sets”

R 9/29

Group Discussion

10

Borges: “The Aleph” 

pp. 118 - 135
Week 7: 
Topology
T 10/4

Coffee Cups and Donuts
11

Crilly: “Topology”

Stewart “Topology” 








pp. 144 – 158 AND








“A History of Topology”

(http://wwgroups.dcs.st-and.ac.uk/~history/HistTopics/Topology_in_mathematics.html)









AND Blackwell “Cultural
Topology: an Introduction to
Postmodern Mathematics” Part III: A Brief History of
Topology”

(http://reconstruction.eserver.org/044/blackwell.htm) 

R 10/6

Möbian Excursions



YouTube Video: “Mobius

Story: Wind and Mr. Ug”

http://www.youtube.com/watch?v=4mdEsouIXGM 

Online Video: “Imagining









In 10 Dimensions”

Calvino “The Form of Space”








Calvino “Blood, Sea”









Gamow “The Heart on the









Other Side” (123-129)
Week 8: 
Relativity 
T 10/11
Relativity


12

Crilly: “Relativity”

Viewing: “The Elegant

Universe, Hour 1: “Einstein’s

Dream” (http://www.pbs.org/wgbh/nova/elegant/program.html)








AND Gribbin Ch. 2

R 10/13
FLT



13

Calvino “Light Years”








Borges “The Secret Miracle”

Week 9: 
Quantum Mechanics 
T 10/18
The Quantum Problem
14

Gribbin “Prologue: the

Problem” and Rucker

“Infinities of the Small”
pp. 24 - 35

R 10/20
A Quantum Mind

15

Rucker “Infinity” pp. 1 – 51








Fitzgerald “The Curious Case









Of Benjamin Button” 
(http://xroads.virginia.edu/~HYPER/Fitzgerald/jazz/benjamin/benjamin1.htm) 
Week 10: 
Science and Rhetoric
T 10/25
Application Work


R 10/27
Rhetoric of Science

16

Davis & Hersh “Mathematics

and Gödel’s Incompletenss Theorem

And Rhetoric” (57 – 73),

Begley “The Limits of Reason” (24), and
“The Criterion Makers:

Mathematics and Social

Policy” (74 – 86) 

Week 11: 
Science and War
T 11/11
Mathematizing Emotions
17

“The Compuerization of








“Love” (87 – 92) and 









“Mathematics as Social 

Filter” (99 – 104)

R 11/3 

Nuclear Weapons

18

Wikipedia entries for the 

Atomic bombings of Hiroshima and Nagasaki:
http://en.wikipedia.org/wiki/Atomic_bombings_of_Hiroshima_and_Nagasaki
as well as the entry on 

Nuclear Weapons: 

http://en.wikipedia.org/wiki/Nuclear_weapon
Week 12:
Science and Politics
T 11/8

Teleportation




 Gribbin Ch. 3








*In Class Viewing of Star Trek Clip*

R  11/10
Responsibility




Cantor’s Dilemma pp. 1 - 113

Week 13:
Science and Responsibility
T 11/15
Responsibility


19

Cantor’s Dilemma pp. 114 -
Eliot’s Four Quartets: 

(http://www.tristan.icom43.net/quartets/)
R 11/17
Final Project Work  


Week 14: 
Thanksgiving Break
T 11/22 
Fruesday

R 11/24
NO CLASS

Week 15: 
Science and Religion
T 11/29
Deism and Faith

20

Kline “The Newtonian

Influence: Religion” 

pp. 257 – 271 AND

Ruben & Hersh Ch. 5

“Mathematics and Ethics”

pp. 231 - 268 
R 12/1

Alternative Faiths

21

Borges “The Lottery








Of Babel” and “Three









Versions of Judas”

Week 16: 
Science and the Individual
T 12/6

We are Spirit


22

Calvino “Mitosis”
R 12/8

We are Matter


23

Calvino “Meiosis”
