
PHI 560: Philosophy of Science
Dr. Julia R. Bursten

MW 3:00–4:15 Whitehall 207

E-mail: jrbursten@uky.edu
Office Phone: 859-257-6540

Office Hours: M 12–1, W 2–3, & by appt.
Office: Patterson Office Tower 1427

Course Description

What can science really tell us about the nature of reality? How do scientists know when
to trust the results of their experiments? What is a law of nature? Does a scientist’s
personal identity influence the theories she devises? Are all the other sciences really
just “applied physics”? Why is astronomy science, while astrology isn’t?

Philosophy of science aims to answer questions like these. In this course, we study central
topics in philosophy of science. The course divides into two main sections, which roughly align with
philosophy’s distinctions between “metaphysics,” the study of what there is, and “epistemology,”
the study of human knowledge. The first part of the course, “What Science Says about the Nature of
Reality,” considers questions about science’s ability to describe the world around us, such as whether
the laws of physics actually hold in the real world. The second part of the course, “Scientific Ways of
Knowing,” scrutinizes the structure of scientific theories and the ways in which scientific and social
values can influence the development of scientific knowledge. At the end of this course, students
will be able (1) to evaluate evidence from the sciences for validity and soundness, as well as its value
to a particular theory or research program; (2) to compare views on the relationships between the
objects of science and the objects of the everyday world, (3) to analyze relations among individual
scientific theories and the laws, explanations, and values that contribute to those theories; and (4)
to examine the structure of theories and the character of practices across disciplines within science.

Evaluation

Students will be evaluated in the following 5 areas:

1. Commentaries (20%): Students must complete 10 commentaries over the course of the
semester. Each commentary is worth 2% of the final grade. Commentaries may be informal,
but they should reflect comprehension of the reading and a command of written Standard
English. Commentaries are due via Canvas by noon on the day of each class meeting. Com-
mentaries should be between 200–400 words, around 1 double-spaced typed page. Students
who submit more than 10 commentaries will receive credit for their 10 highest-scoring efforts.

2. Class Presentation (10%): Each student must give a presentation summarizing one reading
and leading discussion on the reading. Summaries should last 15–30 minutes with discussion
to follow. Readings will be claimed during the first class meeting.

3. Essay 1 (20%): All students will be required to submit one essay of approximately 1500
words (4–7 pp.) in the style of an academic philosophy paper. This essay is due Feb. 22.
Details of the essay assignment will be made available in Canvas and will be discussed in
class.
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4. Interview Project (20%): During the first week of March, students will interview a sci-
entist about their philosophical attitudes toward their research. Students will develop a list
of questions designed to investigate the scientist’s epistemological and ontological attitudes
about their subject matter, and they will produce a written or recorded summary of their
interview. This summary is due March 10. Details of the project and the question list will
be made available in Canvas and will be discussed in class.

5. Final Project (30%): For the final assignment, students will choose to either write a
longer essay of at least 3000 words (around 10–12 pp.) or devise an alternative cumulative
project in collaboration with the instructor. Students are encouraged to engage with either
philosophical or scientific content not discussed in class, or both. Proposals for final projects,
which comprise 10% of the project grade, are due April 12. This project is due May 5, the
last day of the finals period. Details of the project and the proposal will be made available
in Canvas and will be discussed in class.

Grade Scale

A 90–100% B 80–89% C 70–79% D 60–69% E <60%

Policies and Resources

Attendance

This is an upper-division course and students at this stage of their academic development should
not need to be coerced into attending classes. There is no formal policy in place to ensure regular
class attendance in this course. Dr. Bursten reserves the right to develop policies should a problem
arise.

Per Senate Rule 5.2.4.2, students missing any graded work due to an excused absence are
responsible: for informing the Instructor of Record about their excused absence within one week
following the period of the excused absence (except where prior notification is required); and for
making up the missed work. The professor must give the student an opportunity to make up the
work and/or the exams missed due to an excused absence, and shall do so, if feasible, during the
semester in which the absence occurred.

Classroom Community

This course involves active student participation in discussions of potentially contentious issues.
For these discussions to be a success, all students must engage with the readings and with their
peers. Commentary assignments have been designed to encourage engagement with readings, and
group discussion activities will involve students in debates with each other.

By entering any classroom, students agree to participate in an intellectual community. This
community encourages respectful disagreements that foster new knowledge through the tools of
critical thinking. This community does not tolerate disrespectful disagreements that aim to attack a
person’s character, ethnicity, religious beliefs, politics, gender, or other aspects of personal identity.
If you do not behave like a rational, mature adult during heated debates, or if you actively disengage
by not responding, by responding combatively, or by using technology in a distracting manner, you
will be asked to leave the classroom and further disciplinary action may be taken.
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Academic Integrity

Per University policy, students shall not plagiarize, cheat, or falsify or misuse academic records.
Students are expected to adhere to University policy on cheating and plagiarism in all courses. The
minimum penalty for a first offense is a zero on the assignment on which the offense occurred. If
the offense is considered severe or the student has other academic offenses on their record, more
serious penalties, up to suspension from the University may be imposed.

Plagiarism and cheating are serious breaches of academic conduct. Each student is advised
to become familiar with the various forms of academic dishonesty as explained in the Code of
Student Rights and Responsibilities. Complete information can be found at the following website:
http://www.uky.edu/Ombud. A plea of ignorance is not acceptable as a defense against the charge
of academic dishonesty. It is important that you review this information as all ideas borrowed from
others need to be properly credited.

Senate Rules 6.3.1 (see http://www.uky.edu/Faculty/Senate/ for the current set of Senate
Rules) states that all academic work, written or otherwise, submitted by students to their instruc-
tors or other academic supervisors, is expected to be the result of their own thought, research, or
self-expression. In cases where students feel unsure about a question of plagiarism involving their
work, they are obliged to consult their instructors on the matter before submission.

When students submit work purporting to be their own, but which in any way borrows ideas,
organization, wording, or content from another source without appropriate acknowledgment of the
fact, the students are guilty of plagiarism.

Plagiarism includes reproducing someone else’s work (including, but not limited to a published
article, a book, a website, computer code, or a paper from a friend) without clear attribution.
Plagiarism also includes the practice of employing or allowing another person to alter or revise the
work, which a student submits as his/her own, whoever that other person may be. Students may
discuss assignments among themselves or with an instructor or tutor, but when the actual work is
done, it must be done by the student, and the student alone.

When a student’s assignment involves research in outside sources or information, the student
must carefully acknowledge exactly what, where and how he/she has employed them. If the words
of someone else are used, the student must put quotation marks around the passage in question and
add an appropriate indication of its origin. Making simple changes while leaving the organization,
content, and phraseology intact is plagiaristic. However, nothing in these Rules shall apply to those
ideas, which are so generally and freely circulated as to be a part of the public domain.

Please note: Any assignment you turn in may be submitted to an electronic database to check
for plagiarism.

Double Submission

Double submission, the practice of turning in the same or similar assignments for multiple courses,
can be a useful and constructive way to connect ideas across your UK curriculum. That said,
double submission is sometimes considered a form of self-plagiarism and may be subject to the
same repercussions as plagiarism if you do not take appropriate precautions. If you are considering
building on work you’ve done in other courses in this class, or using assignments from this class
in other courses, you must get explicit written permission from both Dr. Bursten and the other
instructor(s) involved. Failure to do so may result in you getting a zero on the assignment or
facing charges of plagiarism.
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Writing Center

A strong command of written English is necessary for any college education and is expected in
this class. If you do not presently possess the skills required to compose clear, organized, and
thoughtful essays, then this is your time to acquire them. I encourage you to speak with me during
office hours if you are concerned about your performance in this area, and to make use of the Robert
E. Hemenway Writing Center, https://wrd.as.uky.edu/writing-center.

Personal Disclosure

The University of Kentucky is committed to providing a supportive learning environment and
fostering safe, healthy relationships among our students. As such, the institution and members of
our community will not tolerate the offenses of dating violence, domestic violence, sexual assault,
and stalking. Dr. Bursten, and all of your professors and TAs at UK, are mandatory reporters
under Title IX and are required to disclose any reports of harassment or sexual violence, direct
or indirect, to the UK Title IX Coordinator, Patty Bender (patty.bender@uky.edu). To disclose
any such violence confidentially, contact the University of Kentucky Violence Intervention and
Prevention Center at http://www.uky.edu/StudentAffairs/VIPCenter/ or 859-257-3574.

Accessibility

If you have a documented disability that requires academic accommodations, please see Dr. Bursten
as soon as possible during scheduled office hours. In order to receive accommodations in this course,
you must provide a Letter of Accommodation from the Disability Resource Center (DRC). The DRC
coordinates campus disability services available to students with disabilities. It is located on the
corner of Rose Street and Huguelet Drive in the Multidisciplinary Science Building, Suite 407. You
can reach them via phone at (859) 257-2754 and via email at drc@uky.edu. Their web address is
http://www.uky.edu/StudentAffairs/DisabilityResourceCenter/.

Schedule of Lectures and Readings

The textbooks for this course are:

B&K Introduction to Philosophy of Science, by Gillian Barker and Phillip Kitcher
(Oxford: 2013).

CCP Philosophy of Science: The Central Issues, 2nd edition, edited by Martin Curd, J.
A. Cover, and Christopher Pincock (Norton: 2012)

Students are expected to acquire these texts on their own. Dr. Bursten will put copies on
reserve at W.T. Young Library by request. All other readings will be provided on Canvas.

Additional background resources include James Ladyman, Understanding Philosophy of Science
(Routledge: 2002) and the online Stanford Encyclopedia of Philosophy, available at http://plato.
stanford.edu.
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WK TOPIC DT READING NOTES 

1 Introduction: What is 
Philosophy of Science? 1/11 B&K, Ch. 1: Science and Philosophy  

2 Demarcation and 
Pseudoscience 

1/16 NO CLASS–Martin Luther King, Jr. Day  

1/18 CCP, Lakatos, “Science and Pseduoscience” Last day to add 
classes 

3 The Analytic Project 
1/23 B&K, Ch. 2: The Analytic Project  

1/25 CCP, Hempel, “Two Basic Types of Scientific Explanation”  

4 Laws of Nature 
1/30 CCP, Mellor, “Necessities and Universals in Natural Laws”  

2/1 CCP, Cartwright, “Do the Laws of Physics State the Facts?” Last day to drop 
classes 

5 The Unity of Science 
and its Discontents 

2/6 B&K, Ch. 3: The View from the Sciences  
2/8 CCP, Fodor, “Special Sciences”  

6 Realism & Antirealism I 
2/13 CCP, van Fraassen, “Arguments Concerning Scientific 

Realism”  

2/15 CCP, Hacking, “Experimentation and Scientific Realism”  

7 Realism & Antirealism II 
2/20 CCP, Fine, “The Natural Ontological Attitude”  
2/22 Canvas, Chang, Inventing Temperature, selections Essay 1 Due 

8 Scientific Revolutions 
2/27 B&K, Ch. 4: “Science, History, and Society”  

3/1 CCP, Kuhn, “The Nature and Necessity of Scientific 
Revolutions” 

Interview Project 
Questions Due 

9 Interview Project 
3/6 NO CLASS  

3/8 NO CLASS Interview Project Due 
3/10 

3/13–3/17 Spring Recess 

10 Scientific Explanation 
3/20 CCP, Kitcher, “Explanatory Unification”  

3/22 CCP, Woodward, “The Manipulability Conception of Causal 
Explanation”  

11 Science and Values 
3/27 B&K, Ch. 5: Critical Voices  

3/29 CCP, Longino, “Values and Objectivity”  

12 Underdetermination 
4/3 Canvas, Ceccarelli, “Manufactured Scientific Controversy: 

Science, Rhetoric, and Public Debate” 
Dr. Cagle (WRD) 
Guest Teaching 

4/5 CCP, Quine, “Two Dogmas of Empiricism” Jeff Sykora (Pitt) 
Guest Teaching 

13 Inter-Theory Relations 
4/10 Canvas, Mitchell, “Integrative Pluralism”  

4/12 Canvas, Batterman, “Multiple Realizability and Universality” Final Project 
Proposal Due 

14 Individual Sciences 
4/17 TBD—dependent on class interests  
4/19 Canvas, Darden, “Models and Mechanisms”  

15 Science and Society 
4/24 B & K, Ch. 6: Science, Values, and Politics  

4/26 TBD—dependent on class interests Final Project Due 5/5 

Final Exam Period 5/1–5/5 


