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PHIL 371-001 Philosophy of Natural Sciences 
 

Fall 2021 
 

Instructor: Dr. Daniel J. Nicholson 
Modality: Face to face (masks required) 

Contact: dnicho@gmu.edu  

 
· When? Tuesdays & Thursdays, 10:30 am—11:45 am. 
 
· Where? Horizon Hall, room number 5001 (5th floor). 
 
· Office Hours: Tuesdays & Thursdays, 4:30 pm—5:30 pm. My office is also in Horizon Hall, room 
number 6275 (6th floor). Alternatively, you can email me to schedule an appointment online via Zoom. 
 
· Where to find information about this course: all course information, including announcements, 
assignments, and any changes to the schedule will be posted on the Blackboard page for this course.   
 
· Course Description: 
 

This course addresses a variety of philosophical issues arising from a close scrutiny of the natural 
sciences. It examines classic topics in the philosophy of science, such as induction, confirmation, 
falsification, and demarcation, as well as more contemporary debates pertaining to naturalism, 
realism, explanation, and evidence. It also reflects on how the field of philosophy of science itself has 
developed over the past one hundred years, exploring the ways in which our understanding of 
science—what it is, how it works, and how it progresses—has changed over time.  
 

Aside from these core issues in general philosophy of science, the course considers major themes 
arising in the philosophical analysis of particular natural sciences, namely physics and biology. In the 
philosophy of physics, it looks at motion and inertia, relativity, reduction and irreversibility, and the 
interpretation of quantum mechanics. In the philosophy of biology, it looks at natural selection, 
function and adaptation, species and classification, and the concept of the gene. 
 
· Course Objectives: 
 

Students who take this course can expect to learn to: 
 

• Familiarize themselves with the central problems in the philosophy of science 
• Evaluate arguments about the nature of science and develop and defend their own views on them 
• Appreciate the wide array of philosophical questions arising in sciences such as physics and biology 
• Critically assess philosophical and scientific claims in a balanced, open-minded, and rigorous way  
• Recognize the value of historical, sociological, and political approaches to science 
 

Students will achieve these objectives by means of individual and collaborative work—both inside 
and outside the classroom—as well as by the guidance I provide throughout the semester. 
 
 

mailto:dnicho@gmu.edu
https://goo.gl/maps/L9Ycnzw1w6ahoUH29
https://its.gmu.edu/service/zoom/
https://mymasonportal.gmu.edu/
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· Required Readings: 
 

The readings for this course will be entirely drawn from the following three textbooks: 
 

1. Godfrey-Smith, P. (2021). Theory and Reality: An Introduction to the Philosophy of Science (2nd 
ed.). Chicago: Chicago University Press. [Abbreviated as T&R in the Course Schedule] 

 

2. Wallace, D. (2021). Philosophy of Physics: A Very Short Introduction. Oxford: Oxford University 
Press. [Abbreviated as PoP in the Course Schedule] 

 

3. Okasha, S. (2019). Philosophy of Biology: A Very Short Introduction. Oxford: Oxford University 
Press. [Abbreviated as PoB in the Course Schedule] 

 

You are required to buy these books, which you can find at the GMU bookstore as well as online at 
reasonable prices. If you have trouble finding available copies, or if you cannot afford to buy them, 
please let me know immediately so that we can find a solution. 
 

If you choose to obtain electronic versions of the books, I strongly encourage that you to print off the 
readings that are assigned for each class, as it is far easier to work with hard copies of philosophical 
texts. Regardless of the format you end up using, it is essential that you bring the relevant reading 
and that you have it in front of you during class, as I will be regularly referring to them in my lectures 
and in our group activities and discussions. 
 
· Course Reading Expectations: 
 

The required readings for this course are shown in the Course Schedule at the end of this syllabus. 
This schedule is tentative and subject to change. Remember to check Blackboard regularly for the 
latest version of the syllabus. Do please bear in mind that I will expect you to have done the reading 
before each class. If you do not, you will not be able to follow the lectures or meaningfully participate 
in group activities and discussions, and your grades will suffer as a result. 
 
· A Note About Reading Philosophy: 
 

Reading philosophy demands a different kind of attention compared to other sorts of reading. This is 
because philosophical texts aim primarily to present rationally persuasive arguments, rather than to 
merely report facts, describe situations, tell stories, or offer opinions. These arguments are often very 
subtle, discussing complex ideas in ways with which you may not be familiar. To fully understand 
them takes time and patience. As a general rule, you should read the assigned reading at least twice. 
It is usually helpful to first read—or perhaps skim—the piece straight through, and then read it more 
carefully a second time, taking notes and highlighting key passages. Give yourself enough time to 
absorb the readings so that you can evaluate them critically in class. If you do the readings well in 
advance, you will get a lot more out of classes, because you will have a lot more to put in.  
 
· Questions and Problems: 
 

If you have a question about the course, or a problem with a class or assignment, feel free to ask it at 
the start or at the end of class (often others will have the same question or concern, so doing this will 
help everyone). Alternatively, you can come to see me during my office hours, which I will be holding 
on the same days as our classes. You can also send me an email. I will respond to emails as soon as I 
can, though as a rule I do not answer emails during the weekend.  

https://press.uchicago.edu/ucp/books/book/chicago/T/bo37447570.html
https://press.uchicago.edu/ucp/books/book/chicago/T/bo37447570.html
https://www.veryshortintroductions.com/view/10.1093/actrade/9780198814320.001.0001/actrade-9780198814320
https://www.veryshortintroductions.com/view/10.1093/actrade/9780198806998.001.0001/actrade-9780198806998
https://gmu.bncollege.com/shop/gmu/page/find-textbooks
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· Assignments and Grading: 
 

Participation (expected in every class) 10 % 

Twenty-Three Journal Entries (about the assigned reading for each class) 25 % 

Presentation & Handout (of the assigned reading for one class) 10 % 

History of Science Presentation (in pairs; 15 minutes per talk + Q&A) 15 % 

Two Essays (1,500–2,000 words each) 40 % 

TOTAL 100 % 
 

- Participation (10%): One of the central goals of this course is to help you learn how to fruitfully 
engage with philosophical ideas about science. As with most things, the best way to learn how to do 
this is with practice. That is one of the primary purposes of our time together in class: for you to 
practice critically reflecting on philosophical and scientific ideas. To incentivize this important part of 
the learning process, a tenth of your final grade will depend upon your participation in class.  
 

Merely showing up to class and making comments over the course of the semester will not earn you 
full marks for participation. It is not enough to be present and to speak. You must additionally come 
prepared—your contributions must show that you have not only read but made a serious effort to 
understand the assigned readings. Regarding participation, you will never be penalized for asking 
thoughtful questions or for making thoughtful comments during class discussions.  
 

In the spirit of collaborative learning, I will regularly ask you to form small groups with other 
students and work together on a particular question or task. In such cases, you and your peers will 
be expected to act as a team and assist one another (for example by helping each other understand 
the ideas under discussion) and contribute to the group’s output. In general, you should demonstrate 
a willingness to engage in lively but respectful debates with others. Your participation should always 
come with the understanding that those who disagree with you are not adversaries to be defeated 
or shouted down, but rather valuable resources; people from whom you have much to learn.  
 

You are expected to attend every class in this course. Unjustified absences will negatively impact 
your final grade. A justified absence requires proper documentation (e.g., a doctor’s note or written 
proof of participation in a University or work-related event).  
 
- Twenty-Three Journal Entries (23 x 1% = 23% + 2% = 25%): In order to make best use of the time 
we have in class, it is essential that you carefully think about the reading material beforehand. To 
incentivize this, you must submit on Blackboard a journal entry of 100 words (roughly 5 sentences) 
for the assigned material for each class. The journal entries should contain two parts: (a) a brief 
summary of the main point of the reading, and (b) a critical reaction to it. For example, you might 
identify a point you found particularly interesting, provocative, puzzling, or surprising and explain 
why. Or you may wish to relate the reading to something else we have covered in the course. You can 
also pose a question about the reading that you wish to raise in class. 
 

Journal entries are due no later than 11:59 pm on the day before class. Entries will be graded as 
either ‘1’ or ‘0’. All late entries will be ‘0’. You must submit an entry in preparation for 23 out of the 
28 classes in this course (see the Course Schedule for details). Each journal entry is worth 1% of your 
final grade, so fulfilling this requirement will earn you 23% of your final grade. You will obtain an 
additional 2% as a bonus if you submit all your journal entries on time. 
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On the day of each class I will pick out for group discussion a few of your individual journal entries. 
The idea is to encourage you to engage with one another and to help answer each other’s questions. 
 
- Presentation & Handout (10%): At the start of the semester, each of you will sign up to present one 
of the assigned readings in the course. You will prepare a 10-minute introduction to the reading, 
identifying its major claims and highlighting issues you found particularly interesting or challenging.  
 

In addition, you will prepare a two-page handout that schematically summarizes the key points of 
the reading. You will share this handout with your classmates, and we will use it to guide our group 
discussion. Please post your handout on Blackboard no later than 11:59 pm on the day before class. 
Before coming to class I will print copies of your handout (please keep to the two-page maximum) 
and distribute it in the classroom. If you fail to submit your handout on time, you will be penalized.  
 
- History of Science Presentation (15%): To gain a fuller appreciation of the extremely rich history of 
scientific thought, you will team up in pairs and choose a particular episode (white) or theme (grey) 
in the history of science from the list of 22 topics below. Each topic in this list corresponds to a chapter 
in Peter Bowler and Iwan Morus’s 2020 textbook Making Modern Science: A Historical Survey (2nd 
ed.), published by Chicago University Press. I will grant you access to this book via Blackboard, as well 
as to other resources on the history of science. Together with your partner, you will research your 
chosen topic, paying particular attention to any philosophical lessons you can draw from your 
historical case study. I will offer further guidance on this assignment at the start of the semester. 
 

Each student pair will report their findings in the form of a 15-minute presentation that will be given 
to the rest of the class, followed by a brief Q&A session. Each pair should prepare a series of Power 
Point slides in support of their presentation. You are encouraged to be as creative and imaginative as 
possible in the content and delivery of your presentations. You will have the whole of class #15 
(Thursday, October 14th) to work with on your presentation, but you are also expected to work on 
this project—which is worth 20% of your grade—in your own time. Student pairs will take turns giving 
their presentations during three consecutive classes halfway through the semester, namely on classes 
#16 (Tuesday, October 19th), #17 (Thursday, October 21st), and #18 (Tuesday, October 26th). We will 
draw up a schedule for the presentations in the first few weeks of term.  
 

List of Topics for History of Science Presentations 
 

The Scientific Revolution Revolutionizing Cosmology 

The Chemical Revolution The Emergence of the Human Sciences 

The Conservation of Energy The Organization of Science 

The Age of the Earth Science and Religion 

The Darwinian Revolution Popular Science 

The New Biology Science and Technology 

Genetics Biology and Ideology 

Ecology and Environmentalism Science and Medicine 

Continental Drift Science and War 

Twentieth-Century Physics Science and Empire 

The Calculation Revolution Science and Gender 
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- Two Essays (2 x 20% = 40%): This course is intended to help you develop your philosophical writing 
skills by showing you how writing can be used as a tool for critical thinking and reflection. In keeping 
with this goal, I will ask you to write two essays, each 1,500–2,000 words in length.  
 

The first essay should address a topic or issue relating to the material covered during Weeks #1 to #7 
(Unit I: General Philosophy of Science), whereas the second essay should cover a topic or issue 
relating to either the material covered during Weeks #10 to #12 (Unit III: Philosophy of Physics) or 
the material covered during Weeks #13 to #15 (Unit IV: Philosophy of Biology). 
 

For each assignment you will be given a list of essay questions to choose from, and you will need to 
commit to one at least two weeks before the essay is due. You are welcome to come up with your 
own essay questions, but these will require my prior approval. If you are having trouble deciding what 
to write about, let me know. I will provide you with a range of primary and secondary reading sources 
to help you research your chosen topic, as well as general guidelines for writing philosophy essays.  
 

You must submit your first essay no later than 11:59 pm on Tuesday, October 12th and your second 
essay no later than 11: 59 pm on Tuesday, December 7th. Essays must include a word count and they 
have to be submitted via Blackboard. 
   
· Submission of Written Work and Lateness Penalties: 
 

All graded written work must be drafted in Word document format and uploaded on Blackboard via 
the pertinent link (a link will be provided for each assignment). Work must be submitted by the 
designated deadline. Deadlines are non-negotiable. An extension will only be granted due to 
appropriate extenuating circumstances, and only if these are communicated to me in advance of the 
deadline (via email is fine). If you do not have a good reason for a late submission, your assignment 
will lose one letter grade for each day it is late, including weekends (i.e., Saturday and Sunday count 
as two days). These penalties are to ensure fairness in the grading, so that everyone has the same 
amount of time to work on each assignment.   
 
· Student Use of Electronic Devices: 
 

Cell phones and other communicative devices are not to be used during class. Please keep them 
stowed away, in silent mode, and out of sight. You are welcome to use laptops or tablets but please 
be respectful of your peers and your instructor and do not engage in activities that are unrelated to 
class (e.g., gaming, email, chat, surfing the web, etc.). Such disruptions show a lack of professionalism 
and will result in a significant reduction in your participation grade. 
 

Please note that due to exceptional circumstances we will be meeting online via Zoom for class #15 
(Thursday, October 14th). You will find a link to a Zoom meeting scheduled for this day on Blackboard.  
 
· Safe Return to Campus: 
 

All students taking courses with a face-to-face component are required to follow the university’s 
public health and safety precautions and procedures outlined on the university Safe Return to 
Campus webpage. Similarly, all students in face-to-face courses must also complete the Mason COVID 
Health Check daily. The COVID Health Check system uses a color code system and students will receive 
either a Green, Yellow, Red, or Blue email response. Only students who receive a ‘green’ notification 
are permitted to attend courses with a face-to-face component. If you suspect that you are sick or 

https://www2.gmu.edu/safe-return-campus
https://www2.gmu.edu/safe-return-campus
https://www2.gmu.edu/mason-covid-health-check
https://www2.gmu.edu/mason-covid-health-check
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have been directed to self-isolate, please quarantine or get testing. Faculty are allowed to ask you 
to show them that you have received a Green email and are thereby permitted to be in class. 
 

Students are required to follow Mason's current policy about facemask-wearing. As of August 11, 
2021, all community members are required to wear a facemask in all indoor settings, including 
classrooms. An appropriate facemask must cover your nose and mouth at all times in our classroom. 
If this policy changes, you will be informed; however, students who prefer to wear masks will always 
be welcome in the classroom. 
 
· Commitment to Diversity and Inclusion: 
 

The Department of Philosophy seeks to create an inclusive learning environment that fosters respect 
for people across differences. We welcome and value individuals and their differences, including 
gender expression and identity, race, economic status, sex, sexuality, ethnicity, national origin, first 
language, religion, and age. We encourage everyone to engage with philosophical ideas personally, 
but to also be open to exploring and learning from experiences different than their own. 
 

Please note that this does not mean not being critical. Respecting others’ views means taking them 
seriously; and taking them seriously means thinking about their strengths and weaknesses, asking 
questions, and offering constructive criticisms or alternative viewpoints where appropriate. It also 
means thinking about where the views of others challenge our own, and being open to what they can 
teach us. Valuing diversity is not just an attitude—it is a matter of developing a practice that involves: 
 

• learning to listen to other perspectives and to hear criticism of our own views; 
• expressing criticisms and differences of opinion in ways that are not personal or hurtful and that 

leave space for other voices (as well as for the possibility that we are wrong); 
• being generous in our interpretation of what others say, forgiving of missteps as moments for 

learning, and holding ourselves and others accountable for where we can do better; 
• having good reasons for one’s views, but being willing to change one’s mind; 
• not rushing to judgment; learning to assess different positions while being unsure where we stand; 
• and being willing to accept that there will always be things one cannot see or understand. 
 
· Academic Integrity and the Honor Code: 
 

This course is conducted in accordance with the GMU Honor Code. You are expected to abide by this 
code; any violation will be reported to the Honor Committee for adjudication. As members of the 
academic community, you are expected to be attentive to issues of academic integrity, particularly as 
they relate to the acknowledgement of sources. The key issue is that you act in ways that respect other 
people’s work. Passive plagiarism (e.g. failing to cite sources) is as bad as active plagiarism (e.g. 
downloading an essay off the internet). Always cite and reference your sources. 
 
· Disability Accommodations: 
 

Disability Services at George Mason University is committed to providing equitable access to learning 
opportunities for all students by upholding the laws that ensure equal treatment of people with 
disabilities. If you are seeking accommodations for this course, please first visit http://ds.gmu.edu/ 
for detailed information about the Disability Services registration process. Then please discuss your 
approved accommodations with me.    

https://www2.gmu.edu/safe-return-campus/personal-and-public-health/face-coverings
https://oai.gmu.edu/mason-honor-code/
http://ds.gmu.edu/
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COURSE SCHEDULE 
(subject to change; please check Blackboard for updates) 

 

 

W Date # Reading / Topic Presenter 

W Tuesday, August 24th 1 Syllabus   

      UNIT I: GENERAL PHILOSOPHY OF SCIENCE   

1 Thursday, August 26th 2 T&R, Ch. 1: Introduction Ross Creason 

W Tuesday, August 31st 3 T&R, Ch. 2: Empiricism Peter Graham 

2 Thursday, September 2nd 4 T&R, Ch. 3: Evidence & Induction Leah Rugh 

W Tuesday, September 7th 5 T&R, Ch. 4: Popper: Conjecture & Refutation Moses Kim 

3 Thursday, September 9th 6 T&R, Ch. 5: Kuhn's Revolution Kenny Hsu 

W Tuesday, September 14th 7 T&R, Ch. 6: Theories & Frameworks Zayn Hasan 

4 Thursday, September 16th 8 T&R, Ch. 7: Sociology of Science Zach French 

W Tuesday, September 21st 9 T&R, Ch. 8: Science is Political Lorelai Watters 

5 Thursday, September 23rd 10 T&R, Ch. 9: Naturalistic Philosophy Nawaf Alshathri 

W Tuesday, September 28th 11 T&R, Ch. 10: Scientific Realism Leanne Jackson 

6 Thursday, September 30th 12 T&R, Ch. 11: Explanations, Laws, & Causes Joseph Zakhooly 

W Tuesday, October 5th 13 T&R, Ch. 12: Bayesianism & Evidence Cameron Kruger 

7 Thursday, October 7th 14 T&R, Ch. 13: Truth & Simplicity Manasi Mudumbai 

W Tuesday, October 12th   NO CLASS (Fall Break)  ESSAY 1 DUE 

      UNIT II: HISTORY OF SCIENCE   

8 Thursday, October 14th 15 Presentation Prep (ONLINE CLASS)   

W Tuesday, October 19th 16 Student Presentations I   

9 Thursday, October 21st 17 Student Presentations II   

W Tuesday, October 26th 18 Student Presentations III   

      UNIT III: PHILOSOPHY OF PHYSICS   

10 Thursday, October 28th 19 PoP, Ch. 2: Motion & Inertia Ahmad AlSubaie 

W Tuesday, November 2nd 20 PoP, Ch. 3: Relativity & Its Philosophy George Andrews 

11 Thursday, November 4th 21 PoP, Ch. 4: Reduction & Irreversibility Joel Joshi 

W Tuesday, November 9th 22 PoP, Ch. 5: Mysteries of the Quantum Renato Scudere 

12 Thursday, November 11th 23 PoP, Ch. 6: Interpreting the Quantum Elise Vu 

      UNIT IV: PHILOSOPHY OF BIOLOGY  

W Tuesday, November 16th 24 PoB, Ch. 2: Evolution & Natural Selection Sarah Jacobs 

13 Thursday, November 18th 25 PoB, Ch. 3: Function & Adaptation Trixia H. & Elysia K. 

W Tuesday, November 23rd 26 PoB, Ch. 4: Levels of Selection Katerine Bonilla 

14 Thursday, November 25th   NO CLASS (Thanksgiving Break)  

W Tuesday, November 30th 27 PoB, Ch. 5: Species & Classification Kaush Kakanaboyina 

15 Thursday, December 2nd 28 PoB, Ch. 6: Genes Torin Fitzgerald 

 Tuesday, December 7th   ESSAY 2 DUE 
 


