PHILOSPHY OF SCIENCE
U.S. NAVAL ACADEMY
Spring 2015
Dr. Marcus Hedahl

Course Objectives
What is science? What is the scientific method? What is scientific belief? What are the limits of
science? Should science enjoy a privileged status in society? Is science the best we have? The
objective of this course is to introduce the student to, and provide a framework for addressing,
these and other related questions in the philosophy of science, and in doing so increase the
student’s capacity for critical, reflective, and independent thought, as well as strengthen the
student’s ability to communicate effectively, both orally and in writing.
Course Motto
If we begin with certainties, we may end in doubts; but if we begin with doubts, and we are
patient in them, we may end in certainties. –Francis Bacon
Schedule
The schedule on the following pages may be modified during the course of the semester. If the
schedule is modified, I will release an updated version of the schedule. Until such a time, this will
serve as a useful guide of our readings, discussions, and activities.

(410) 293-6036 (w) (703)731-5997 (c)
hedahl@usna.edu
Luce 225: M 1055-1145; T 1115-1415; H 0820-0930; Any feasible time w/appointment
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Thurs Jan 8
Introduction to Philosophy of Science
SECTION I - The ELEMENTS OF SCIENCE
Tues Jan 13 – The History
Machamer “Historical Introduction” (BB)
Heidegger “Philosophy of Technology” (BB)

Thurs Jan 15 – Uncertainty
“Hume’s Problem of Induction” (BB link)
“Foundationalism, Coherence …” (BB)
Feynman “The Uncertainty of Science” (BB)

Tues Jan 20
MONDAY SCHEDULE
**NO CLASS**

Thurs Jan 22 – Problems and Prospects
Worrall “Debates, Problems, Prospects” (BB)

SECTION II -- DOING SCIENCE (The complications above and beyond learning science)
Tues Jan 27 – Special Relativity
Colins and Pinch Golem Ch. 2

Davies About Time (BB)

Thurs Jan 29 –Cold Fusion
Colins and Pinch Golem Ch. 3
England “Origin of Life” (BB)

Tues Feb 3 – Lizard Sex
Colins and Pinch Golem Ch. 7
Gould “Sociobiology”

Thurs Feb 5 – Solar Neutrinos
Colins and Pinch Golem Ch. 8
Kuhn “Scientific Revolutions” (BB)

SECTION III - THE LIMITS OF SCIENCE (Are probably closer than you thought)
Tues Feb 10 – Why non-science?
Vonnegut “Commencement …” (BB)
Haval “End of a Modern Era” (BB).

Thurs Feb 12 - Science and Anti-Science
Popper “Conjectures and Refutations”
Holton Science and Anti Science (BB)

Tues Feb 17 – Science and Religion
**CLASS MEETS
4th Period ONLY [1055-11145]**
Gardiner “Science and the Unknowable” (BB)
Dawkins “Is Science a Religion (BB)

Thurs Feb 19 - Science & Religion Take II
Feynman “The Uncertainty of Values” (BB)

Tues Feb 24 –CASE: Science & End of Life
Veatch and Olick “Definition of Death” (BB)

Nuland How We Die, epilogue (BB)

**Anti-Science/Science Paper Due
Friday COB**
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SECTION IV - DOING SCIENCE WELL (It’s more than Science done well)
Thurs Feb 26

Role Responsibility **

CASE: “The Executioner of Paris” (BB)
CASE: “Saturday Night Massacre” (BB)
Tues Mar 3 – The Value Fee Ideal
Douglas Science, Policy … Ch. 3

Thurs Mar 5
**MIDTERM**

Tues Mar 10 – Scientific Responsibility
Douglas Science, Policy … Ch. 4

Thurs Mar 12 – Cases
Re-write Due
CASE: DES Policy pp. 108-112
Fri COB
CASE: ADS Policy pp. 164-167
Conclusion: Policy pp. 175-177

Tues Mar 17
SPRING BREAK

Thurs Mar 12
SPRING BREAK

SECTION V – SCIENCE AND SCIENTY: Gender, Race, and Science
Tues Mar 24
Greenwald “Implicit Bias” (BB)
Blow “Conversation about Race” (BB)
Wagner “Future of Culture Wars” (BB)

Thurs Mar 26
Young “Throw like a Girl” (BB)
deGrass Tyson “Where are the Others?” (BB)
Summers “Diversifying Science” (BB)

SECTION VI APPLICATIONS: Posters, Debates, & Modern Issues
Tues Mar 31
POSTER DAY1

Thurs Apr 2 – 20th Century ComplicationsSaunders “Physics” (BB)
Vandergrift “Bell’s Theorum (BB)

Tues Apr 7
DEBATE 1

Thurs Apr 9 – 21st Century Complications
Winsberg et all “Radical Collaboration” (BB)
Additional reading TBD

Tues Apr 14
DEBATE 2

Thurs Apr 16 – CASE STUDY: Climate
Hawkin Once upon a Planet (BB)
Oreskes “Playing Dumb on Climate” (BB)
McKibben “Warming’s Terrifying Math” (BB)
Sharman “Can Science fix Climate” (BB)

Tues Apr 21
DEBATE 3

Thurs Apr 23
POSTER DAY 2

Tues Apr 28
Review and Wrap up

4

Classroom Expectations
Discussion is a fundamental part of philosophy. Some, like Plato, might go so far as to say it is
the constitutive element of philosophy. Don’t just sit there – say something. Remember that good
questions are more important than good answers. And good arguments are more important than
simply remembering the facts. I expect every student to contribute to class every day. Therefore,
I expect that you will I expect you to come to class prepared to have a vigorous discussion about
the texts, the arguments within them, and most importantly the ideas they present. This means
that I will expect you to:
1) Have completed the assigned reading
2) Have thought about themes raised
3) Be open-mindedly opinionated
4) Come with questions and ideas
5) Come on time
6) Turn off any distractions (in other words, all electronic devices are to be
Turned off and stowed away prior to the beginning of class.)
7) Be in a mindset to discuss class material after attention is called
8) Treat everyone (myself and your fellow classmates) with respect. All of us must help
create and sustain an atmosphere that respects the rights, safety, dignity and worth of
every individual in the class. This includes, but is not limited to being aware of the
impact that your communications, practices and behaviors have on others, acknowledging
and respecting the diversity of ideas, opinions and backgrounds that exist between and
among us, and rejecting bigotry and intimidation of any kind.
9) Stay awake
10) Refrain from food or tobacco during class
11) Exit and enter the classroom only when necessary, in the least disruptive
manner possible, and make the time out of class as minimal as possible.
Grade Percentages
1. Class Participation/Questions: 15%
2. Paper on Anti-Science: 5%
4. Rewrite of Paper on Anti-Science: 10%
5. Debate: 5%
6. Debate paper: 10%
7. Poster/Presentation: 15%
8. Midterm: 15%
9. Final: 20%
10. Best of 4/6/7 – 5%
Due Dates
2/27 – COB: Paper on Anti-Science Due
3/5 – Midterm
3/13 – COB: Rewrite of Paper on Anti-Science Due
3/31 or 4/223 – Poster Day
4/7 or 4/14 or 4/21 – Debate
4/14 or 4/21 or 4/28 – Debate Paper Due
Registrar Scheduled Final Period – Final
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Exams
Each student will take a mid-term and a final exam consisting of essays and short answers. The
final exam will not be cumulative. Make-up exams will not be given, unless there are
extraordinary circumstances warranting such as severe illness or death in the family. In such
cases documentation will have to be provided to the professor.
Other assignments
These will be descried in detail closer to their respective due dates.
Written Discussion questions/ Posts:
You should always come to class with questions. However, on 18 occasions, you are required to
post 2 written questions on Blackboard. These questions are meant to critically engage a specific
point of the text, not to summarize the text. You need not understand the text completely, that’s
what class is for. In fact, these questions can be a great way to express your uncertainty about the
class, but the question ought to demonstrate engagement with the text. In general, you will be
better served by writing them as issues that might be concerns or specific questions of
understanding (I’m worried/wondering whether …) than objections.
If you do more than 18, I will count your best 18 entries for this portion of the grade. You can
pick any 21 with one restriction: questions must be posted by 0900 the morning of class for the
This structure gives you 3 days off. You can earn more days off by completing extra credit (There
will be many opportunities for extra credit). Any extra credit completed will be counted as 100%
on that days questions.
Examples of Outstanding questions/topics: (A)
• In the handbook Epictetus tells us on page 3 that when one kisses a wife or child, one
should remember “that you are kissing a human being; for when it dies you will not be
upset.” I worry about how this can be reconciled with what we’ve read earlier about how the
number of and meaning of one’s relationships play a pivotal role in one’s happiness.
– Considers a specific point, ties it to earlier material, and raises a potential concern.
• In Aristotle's view, the highest happiness achievable for humans is the act of performing
excellent rational activity (p. 343-350). Yet I wonder about the possibility of choices that
aren't fully rational and whether they too can be an essential element of a flourishing human
life? Might spontaneous, impulsive even irrational – actions be an element of what completes
the human experience if so can Aristotle’s view could account for them.
– Considers a specific point and raises a question about it.
• I’m confused by Hobbes example of the fool on p. 547. If in the State of Nature, Hobbes
believes we should do whatever is in our interests (p.540-545). Why would that principle not
continue to hold once a state has been established? Why would we not flaunt the laws that
are not in our interest once within the state?
–Raises a question of understanding based on a specific issue and considers how to
understand that issue in the light of previous
“Examples of acceptable questions/topics: (B range)
• The Happiness Hypothesis, Haidt talks about the emotion of "elevation." Haidt even
considered how merely seeing others do deeds that would lead to elevation could cause a
similar reaction in others conducting studies that revealed that people witnessing someone
else do a really good deed made them feel good and want to do good deeds as well (199).
This past weekend I went to see The Blind Side (which I totally recommend to anyone and
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•

everyone), and me, being the softy that I am, experienced these "tears of
celebration/elevation" during all scene in which Sandra Bullock's role, Leigh Anne, did
something incredible for Michael Oher. It was an incredibly moving story and it really did
evoke the emotion of elevation because what the Touhy family did for Michael Oher was
truly unbelievable.
–Raises a specific issue and applies it, but doesn’t critically engage it.
“Hobbes makes the argument that the only way to avoid turmoil and civil war is to have all
political and religious authority centered in one man. I was wondering what people’s
reactions are to this argument of Hobbes’s argument for an absolute sovereign.”
– This is the start to a good question, but it needs more development. What are you
wondering about? Is there a particular aspect of the argument that is strong or weak?

Examples of Unsatisfactory Questions (C range)
• “What does Aristotle mean by ‘virtue’?”—questions that are too vague/large generally
• “By definition, a symposium is “a meeting or conference for the discussion of some subject,
esp. a meeting at which several speakers talk on or discuss a topic before an audience”.
Plato’s book has around seven other speakers who contribute to this symposium (Phaedrus,
Pausanias, Aristophanes, Agathon, Alcibiades, and Socrates). I think that they are more
intrigued with the “nature” of love, rather than just the notion of love. Love can take on
many forms that are attributes of passions. Socrates talks about the “Love of Wisdom”. So
love doesn’t have to be equated as affection. I enjoyed this reading
– Merely a summery of the reading and a statement of preference.
• The authors of In Search of Happiness and Flow operate under the basic premise that
Western society today is so commercial and materialistic that its inhabitants have largely lost
sight of true fulfillment. Their arguments, however, lack a balanced approach and a nuanced
perception of humanity. With these weaknesses they come off as stubborn and selfrighteous. Schumaker in particular presents his argument in such a patronizing manner that
it is hard to focus on the merits of his points.
– A summery of the and a very broad critique
• “Isn’t Aristotle just talking about the inherent metaphysical fallibility of the human
condition”
– Be clear, not obtuse

