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PHIL271-001 How Science Works 
 

Spring 2023 
 

Instructor: Dr Daniel J. Nicholson 
Modality: In person (face coverings are optional) 

Contact: dnicho@gmu.edu  
 
· When? Mondays & Wednesdays, 3:00 – 4:15 pm. 
 
· Where? Innovation Hall 131. 
 
· Office Hours: Please email me to schedule a private appointment. We can meet online via Zoom, or in 
person in my office, which is located on the 6th floor of Horizon Hall, room number 6275.  
 
· 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 site for this course.   
 
· Course Description: 
 

This course provides a general introduction to the philosophy of science—the branch of philosophy 
concerned with the nature of science. It explores what science is, how it works, and why it is so 
successful. Some of the questions that will be examined include: How are scientific claims justified? 
How does scientific understanding change over time? What constitutes a good explanation? How do 
we know if our scientific theories are true? What roles do social, political, and cultural factors play in 
the generation of scientific knowledge? The course also considers how the field of philosophy of science 
itself has developed over the past century, and where the field is likely to go in the future. 
 
Besides attending to these core issues in the philosophy of science, this course looks at how the 
authority of science has sometimes been abused for financial and political reasons, before closing by 
reflecting on what the history of science can teach us about the nature of science. 
 
No prior knowledge of science or philosophy is required to take this course, so none will be assumed. 
 
· Course Objectives: 
 

This course fulfils the Mason Core Non-Lab Natural Science requirement. As such, it aims to engage 
students in scientific exploration, foster their curiosity, enhance their enthusiasm for science, and 
enable them to apply scientific knowledge and reasoning to personal, professional, and public decision-
making. To achieve these goals, students will: 
 

• Understand how scientific inquiry is based on investigation of evidence from the natural world, and 
that scientific knowledge and understanding: 

o evolves based on new evidence 
o differs from personal and cultural beliefs 

• Recognize the scope and limits of science 

mailto:dnicho@gmu.edu
https://goo.gl/maps/6kh3VHSByQXm1yC5A
https://goo.gl/maps/L9Ycnzw1w6ahoUH29
https://mymasonportal.gmu.edu/
https://catalog.gmu.edu/mason-core/
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• Recognize and articulate the relationship between the natural sciences and society and the 
application of science to societal challenges (e.g., health, conservation, sustainability, energy, 
natural disasters, etc.) 

• Evaluate scientific information (e.g., distinguish primary and secondary sources, assess credibility 
and validity of information, etc.) 

 

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. 
 
· Required Readings: 
 

The readings for this course will be drawn primarily from the following textbook: 
 

Godfrey-Smith, Peter (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] 
 

You are required to buy a hard copy of this book (and make sure that you get the second edition!). You 
can find it at the GMU bookstore as well as online for reasonable prices (Amazon currently sells it for 
$30.00). If you have trouble obtaining a copy, or if acquiring this book poses an undue financial burden 
on you, please come to speak to me at the start of the semester so that we can find a workable solution. 
As I will be regularly referring to this book, it is essential that you bring it with you to every class, along 
with a pen and a notebook for keeping lecture and class discussion notes.  
 

For three of the topics (examined on Weeks #3, #11, and #12) you will also read from a second textbook, 
namely Samir Okasha’s Philosophy of Science: A Very Short Introduction (2nd ed.) (2016) [Abbreviated 
as PoS in the course schedule]. The relevant excerpts have been uploaded to Blackboard as PDF files. 
On Week #10 you will read excerpts from Merchants of Doubt: How a Handful of Scientists Obscured 
the Truth on Issues from Tobacco Smoke to Global Warning (2010), co-authored by Naomi Oreskes 
and Erik M. Conway. These excerpts have also been uploaded to Blackboard. Finally, on Week #13 you 
will choose one chapter to read and co-present from the textbook Making Modern Science: A Historical 
Survey (2nd ed.) (2020), written by P. J. Bowler and I. R. Morus, which you can also find on Blackboard. 
 
· Course Reading Expectations: 
 

The assigned reading for each class is listed in the course schedule. Please make sure that you do the 
assigned reading before coming to 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. Give yourself enough time to work through the text without rushing, taking 
notes in the margins or in a notebook and highlighting key passages as you go along. If you do this, you 
will find it much easier to understand the reading and critically engage with it during class. And 
remember: if no questions come to your mind as you read, then you are not reading properly!  

https://press.uchicago.edu/ucp/books/book/chicago/T/bo37447570.html
https://www.amazon.com/Theory-Reality-Introduction-Philosophy-Science/dp/022661865X/ref=sr_1_1?keywords=theory+and+reality+godfrey&qid=1637027390&sr=8-1
https://global.oup.com/academic/product/philosophy-of-science-very-short-introduction-9780198745587
https://www.merchantsofdoubt.org/
https://www.merchantsofdoubt.org/
https://press.uchicago.edu/ucp/books/book/chicago/M/bo51203130.html
https://press.uchicago.edu/ucp/books/book/chicago/M/bo51203130.html


3 
 

· 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 after class or 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. 
 
· Assignments and Grading: 
 

Attendance and Participation (expected in every class) 10 % 

Ten Reading Journal Entries (100 words; due the day before the first class of the week) 10 % 

Ten Weekly Reflections (150 words; due the day after the second class of the week) 15 % 

Essay #1 (1,500 words) 20 % 

Essay #2 (1,500 words) 20 % 

Reaction Paper (750 words on the readings and documentary Merchants of Doubt) 10 % 

History of Science Presentation (in pairs; 20-minute talk plus Q&A) 15 % 

TOTAL 100 % 

 
- Attendance and 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 overall grade will depend upon your participation.  
 
Merely showing up to class will not earn you full marks for participation. It is not enough to be present. 
You must additionally come prepared to engage with others—your oral contributions in class must 
show that you have not only read but made a serious effort to understand the assigned readings. But 
please note that you will never be penalized for asking questions or for making thoughtful comments.  
 
In the spirit of collaborative learning, I will sometimes 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. You will not do well on this course if you miss 
classes. A justified absence requires proper documentation (e.g., a doctor’s note or written proof of 
participation in a University or work-related event). After the first week of term, every unjustified 
absence after the second will result in a 10% penalty in your participation grade. Hence 12 absences 
will result in 100% reduction of the participation grade (or 10% of your overall grade). Moreover, you 
must attend at least 14 classes overall to pass this course. Finally, if you are more than 15 minutes late 
for class, your lateness will be considered an absence. 
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- Ten Reading Journal Entries (10 x 1% = 10%): To incentivize you to read and think about the readings 
before our class meetings, you must submit on Blackboard a reading journal entry of 100 words 
(roughly 5 sentences) for the assigned reading for the first class of the week (i.e., the Monday class). 
Your journal entries should summarize the main points of the reading and offer a critical reaction to it. 
For example, you might identify a point you found particularly interesting, provocative, or puzzling, and 
explain why. Or you may wish to relate the reading to something else we have covered in the course. 
 

The ten Monday classes for which you need to submit a reading journal entry beforehand are indicated 
in the course schedule. Journal entries are due no later than 11:59 pm on the day before class (i.e., on 
Sundays). Entries will be graded as either ‘1’ or ‘0’. All late entries will be ‘0’. Each journal entry is worth 
1%, so fulfilling this requirement will earn you 10% of your overall grade. Conversely, if you fail to submit 
any journal entries, you will automatically disqualify yourself from obtaining an A in this course. 
 
- Ten Weekly Reflections (10 x 1.5% = 15%): As well as thinking about the readings before class, it is 
also important that you take time to think about what you have learnt after class. To incentivize this, 
you must submit on Blackboard a weekly reflection of 150 words (roughly 7 or 8 sentences) after the 
second class of the week (i.e., the Wednesday class). These reflections are intended to provide 
opportunities for you to consider what you found most interesting about the topic covered in that week 
and to write down any thoughts and ideas that may have come to you after doing the readings, and 
during the lectures, discussions, and class activities. 
 
You are required to submit a weekly reflection for ten out of the fifteen weeks in the semester; see the 
course schedule for details. Weekly reflections are due no later than 11:59 pm on the day after class 
(i.e., on Thursdays). Entries will be graded as either ‘1’ or ‘0’. All late entries will be ‘0’. Each weekly 
reflection is worth 1.5%, so fulfilling this requirement will earn you 15% of your overall grade. Conversely, 
if you fail to submit any, it will be almost impossible for you to obtain a final grade higher than a B-. 
 
In addition to privately submitting your reading journal entries and weekly reflections (which only I will 
read), you are expected to post questions or comments about the readings or the weekly topics in the 
Discussion Board on Blackboard. These should be about issues that you had trouble understanding, or 
that you would like to discuss further. As the Discussion Board is a public forum, the idea is to encourage 
you to engage with one another and to help answer each other’s questions. I will be keeping track of 
the frequency and quality of your online interactions throughout the semester, as these will have a 
direct impact (either positive or negative) on your participation grade (worth 10% of your overall grade). 
 
- Ten Quizzes: At the end of most weeks, we will conduct a quiz on the topic examined during that week. 
Each quiz will consist of seven multiple-choice questions pertaining to the readings, the lectures, and 
our class discussions. Doing each quiz will help you revise the material we have covered, and it will 
hopefully provide a fun and entertaining way of finishing our engagement with the topic of that week. 
We will be doing quizzes for 9 weekly topics (namely for Weeks 2, 3, 4, 5, 6, 7, 9, 11, & 12). We will have 
a tenth and final quiz on Week #13 on the content covered throughout the semester. 
 

Your performance in these quizzes will not impact your grade, so please don't stress out about them; 
they are supposed to be fun! In any case, you will be competing for something far more important than 
grades: chocolate! At the end of each weekly quiz, those in the top 3 positions will be rewarded with a 
Lindt Lindor truffle, made with authentic Swiss chocolate. 

https://www.lindtusa.com/the-story-of-lindor-chocolate-truffles


5 
 

I will be posting on Blackboard the results of each quiz, as well as the running leaderboard, so that you 
can keep track of your performance throughout the semester. At the end of the semester, the student 
that ends at the top of the class will win a very special prize, namely this adorable Albert Einstein doll. 
 
We will be using Polleverywhere to conduct the weekly quizzes in class. Please download the app on 
your phone, or if using a laptop, make sure you bookmark this address on your browser. To participate 
in the quizzes, simply enter my Mason username, dnicho, when prompted. Enter your full name and you 
will have access to quizzes when I activate them. You can find more detailed instructions on Blackboard. 
 
- 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 words in length.  
 

Essay #1 will be on a topic covered during the first half of the course; Essay #2 on a topic covered during 
the second half. You can find general essay writing tips on Blackboard. Detailed instructions for each of 
the two essays will be uploaded to Blackboard two weeks before their respective submission date.  
 

Please start working on each essay as soon as the list of questions and prompts for it are made available. 
Remember: to fail to plan is to plan to fail! You must submit Essay #1 on Blackboard no later than 11:59 
pm on Sunday, March 5 and Essay #2 no later than 11:59 pm on Sunday, April 23.  
 
- Reaction Paper (10%): In preparation for Classes #17 and #18 (Week #10), you will read excerpts from 
the book Merchants of Doubt (2010). A documentary of the same name directly inspired by this book 
was released in 2014. We will watch the documentary on Class #17 (Monday, March 27) and then 
discuss it as a group on Class #18 (Wednesday, March 29). After our discussion, you will write a 750-
word reaction paper on the documentary and the readings from the book. This paper must be 
submitted no later than 11:59 pm on Friday, March 31. To do well in this assignment, you should relate 
the issues discussed in the documentary and the book readings with the topics covered so far in class. 
 

- History of Science Presentation (15%): To better understand how the history of scientific thought can 
enrich our philosophical analyses of science, 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 shown in the table on the next 
page. Each topic in this list corresponds to a chapter in the 2020 textbook Making Modern Science: A 
Historical Survey (2nd ed.). You can find this book on Blackboard, as well as a wealth of other resources 
on the history of science. Together with your partner, you will research your chosen topic, paying 
attention to any philosophical lessons you can draw from your historical case study.  
 

Each student pair will report their findings in the form of a 20-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 slides in 
support of their presentation (we will use Google Slides for this purpose). 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 #25 (Monday, April 24) to work on your presentation, but you are also 
expected to work on this project—which is worth 15% of your grade—outside of class as well. Student 
pairs will take turns giving their presentations during the last three classes of the semester. We will 
draw up a schedule for the presentations by Week #13.  

https://www.dropbox.com/s/uc5g4rjetat67xr/Albert%20Einstein.jpg?dl=0
https://www.polleverywhere.com/mobile
https://pollev.com/home
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List of Possible Topics for Your History of Science Presentation 
 

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 

  
· 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. 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, so that everyone has the same amount of time to work on each assignment.   
 

· Grading Scale: 
 

The grading scale for all assignments in this course is as follows:  
 

97-100% = A+   87-89% = B+   77-79% = C+  60-69% = D  
93-96% = A       83-86% = B  73-76% = C  59% or below = F 
90-92% = A-  80-82% = B-  70-72% = C-   
 

Final averages will be rounded up or down to the nearest whole number. 
 

· Student Use of Electronic Devices: 
 

Cell phones are not to be used during class unless instructed. Please keep them stowed away, in silent 
mode, and out of sight. I prefer that you take notes by hand, but I will allow the use of laptops and 
tablets. I only ask that you are respectful of your peers and your instructor, and that you 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. 
 
· 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 

https://oai.gmu.edu/full-honor-code-document/
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relate to the acknowledgement of sources. 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. 
Please note that any text generated by an artificial intelligence text-generation tool is not accepted in this 
class as ‘the student’s own work’, and its use will be considered a serious violation of academic integrity. 
 
· 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.   
 
· Disability Accommodations: 
 

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

  

http://ds.gmu.edu/
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COURSE SCHEDULE 
 

(subject to change; please check Blackboard for updates) 
 
· WEEK #1: INTRODUCTION  
 

  

1. Monday, January 23          No Reading                
 
2. Wednesday, January 25        T&R, 1.1–1.4: 2–17                       [1st Weekly Reflection] 
 
 

· WEEK #2: LOGICAL EMPIRICISM  
 

  

3. Monday, January 30         T&R, 2.1–2.3: 27–40             [1st Reading Journal Entry] 
 
4. Wednesday, February 1           T&R, 2.4–2.6: 40–51              [2nd Weekly Reflection] 
 
 

· WEEK #3: SCIENTIFIC REASONING 
 

  

5. Monday, February 6  PoS, Ch. 2: 18–28 & T&R, 3.1–3.2: 54–57      [2nd Reading Journal Entry] 
 
6. Wednesday, February 8        PoS, Ch. 2: 29–33 & T&R, 3.2–3.3: 58–66           [3rd Weekly Reflection]  
 
 

· WEEK #4: POPPER: CONJECTURE & REFUTATION 
 

  

7. Monday, February 13  T&R, 4.1–4.3: 78–86           [3rd Reading Journal Entry] 
 
8. Wednesday, February 15        T&R, 4.4–4.6: 86–100                    [4th Weekly Reflection] 
 
 

· WEEK #5: KUHN’S REVOLUTION 
 

  

9. Monday, February 20  T&R, 5.1–5.4: 102–113         [4th Reading Journal Entry] 
 
10. Wednesday, February 22        T&R, 5.5–5.8: 113–129                    [5th Weekly Reflection] 
 
 

· WEEK #6: FOR & AGAINST METHOD 
 

  

11. Monday, February 27   T&R, 6.1–6.3: 132–141       [5th Reading Journal Entry] 
 
12. Wednesday, March 1        T&R, 6.4–6.5: 141–146                                      [6th Weekly Reflection] 
 
 

· WEEK #7: SOCIAL DIMENSIONS OF SCIENCE 
 

  

13. Monday, March 6 T&R, 7.1–7.2 + 9.4–9.6 + 13.5      [6th Reading Journal Entry] 
 
14. Wednesday, March 8         T&R, 7.3–7.4: 157–170                          [7th Weekly Reflection] 

Essay #1 due on Sunday, March 5  
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WEEK #8: SPRING BREAK 

 

  

 
· WEEK #9: SCIENCE IS POLITICAL 
 

  

15. Monday, March 20    T&R, 8.1–8.4: 173–184                      [7th Reading Journal Entry]      
 

16. Wednesday, March 22        T&R, 8.5–8.6: 185–194                               [8th Weekly Reflection]
                

· WEEK #10: ABUSING SCIENCE 
 

  

17. Monday, March 27  ‘Of Free Speech & Free Markets’ (Merchants of Doubt) 
 

18. Wednesday, March 29        ‘A New View of Science’ (Merchants of Doubt) 
          
· WEEK #11: REALISM & ANTIREALISM 
 

  

19. Monday, April 3    PoS, Ch. 4: 55–62                                 [8th Reading Journal Entry] 
 

20. Wednesday, April 5         PoS, Ch. 4: 62–70 & T&R, 10.7: 240–243           [9th Weekly Reflection] 
      
· WEEK #12: SCIENTIFIC EXPLANATION 
 

  

21. Monday, April 10                       PoS, Ch. 3: 36–40 & T&R, 11.1–11.2: 247–250   [9th R. Journal Entry] 
 

22. Wednesday, April 12                 PoS, Ch. 3: 41–47 & T&R, 11.2–11.4: 250–264       [10th W. Reflection] 
 
· WEEK #13: WRAP-UP, REVISION, & FEEDBACK  
 

  

23. Monday, April 17  T&R, 14.1–14.2: 322–335      [10th Reading Journal Entry]  
       

24. Wednesday, April 19        No Reading             [Student Evaluation Form] 
 
· WEEK #14: HISTORICAL REFLECTIONS ON SCIENCE I  
 

  

25. Monday, April 24  Selected Chapter from Making Modern Science            
 

26. Wednesday, April 26 Student Presentations                 
 
· WEEK #15: HISTORICAL REFLECTIONS ON SCIENCE II  
 

  

27. Monday, May 1         Student Presentations 
 

28. Wednesday, May 3        Student Presentations 

Essay #2 due on Sunday, April 23 

Reaction Paper due on Friday, March 31 


