
 
 

Introduction to History and Philosophy of Science 2 
 
Course information: 
Course #:  PHIL 221 
Term: Fall 2020 
Course pre-requisites: None 
Course schedule:  M/W/F 13:35-14:25 
Course location: Online (see below) 
 
Instructor information: 
Name:  Dr. Oran Magal 
Email: oran.magal@mcgill.ca 
Office hours:  M/W 13:30-14:30 
Office location: Online (see below) 
 
TA Information: 
Name:  Yasmin Haddad Léa Derome 
Email: Yasmin.haddad@mail.mcgill.ca Lea.derome@mail.mcgill.ca 
 
 
Course Overview: 
 
Is there such a thing as a distinctly ‘scientific method’? Can evidence by itself decide 
between competing theories? How can scientists establish the existence of entities that 
cannot be observed directly, such as atoms and genes? Can computer simulations replace 
laboratory experiments? Should ethical and social values be allowed to influence the 
course of scientific research? This course will explore these and related questions by 
examining historical and contemporary examples of scientific inquiry from the physical, 
biological and social sciences.  
 
Acknowledgements: This course outline is based on Prof. Eran Tal’s course outline for 
PHIL 221 in the Fall term of 2019, with minor changes.  



Learning Outcomes: 
After taking this course, students will:  

•  Be familiar with key philosophical problems and positions concerning science 
and with historical cases exemplifying these problems and positions  

• Be able to identify key theses and argument structures in a philosophical text  
• Be able to differentiate between philosophical positions and compare their 

claims and assumptions  
• Be able to express their own philosophical thesis in writing and argue for it in a 

clear and concise manner  
• Be able to critically evaluate philosophical arguments, both others’ and their 

own, and to improve their writing in response to constructive feedback  
 
Instructional Method: 
The ongoing Covid-19 pandemic has compelled courses to move from the classroom to 
an online-only format, for the time being. The course will be taught through a 
combination of pre-recorded lectures, ‘live’ review/Q&A/office hours sessions with the 
instructor, and ‘live’ tutorial conferences with the TAs, who will also have office hours 
availability.  
 
Lectures: the lectures will be pre-recorded and posted on MyCourses. For the best results, 
students should read the assigned materials before watching the lecture, just as they 
would be expected to do for a normal in-class lecture. The only exception is the very first 
lecture, which will be delivered live at class time (Wednesday, Sept. 2nd, 13:35-14:25), 
in which we will have a chance to meet each other and to go over this course outline.  
 
Instructor availability: on Mondays and Wednesdays during the time of the lectures 
(13:35-14:25), the instructor will give a quick review of the main points of the material 
discussed during that week, followed by a Q&A session. Students who wish to discuss 
personal matters should contact the instructor to set a meeting for individual office 
hours. These review/Q&A sessions are optional, and they will not be recorded. 
 
Tutorial conferences with the TAs: starting on the second week of lectures and until 
the 12th week of the course, inclusive, the Friday lecture is replaced by tutorial 
conferences with a TA. These will take place online, as well; the details will be provided 
separately. Attendance in these conferences is required, and there will be assignments 
linked with the conferences (see below). Students who cannot attend some or all 
conferences due to a serious reason outside their control should contact the instructor 
as soon as possible to work out alternative work for the same credit. Please note that 
these live video discussions with the TAs will not be recorded.  



Advice for doing well in the course: it is important to keep up with the readings and 
lectures from week to week. If anything in the reading materials or the lectures is unclear, 
please ask the instructor or the TAs during office hours or during the tutorial conference 
discussion, as best appropriate. Once again, it is best not to wait too long to ask 
questions, since some topics will rely on material discussed previously in the course.    
 
Required Course Materials: 
 
All required readings are available on MyCourses. Students are responsible for reading 
these texts before the relevant lectures, and to be ready for the tutorial conferences when 
applicable.  
 
Course materials are arranged in such a way that each topic is covered in approximately 
one week of lectures + tutorial conferences (see detailed schedule below). Note, 
however, that due to the start and end date of the semester + official holidays, certain 
‘weeks’ may be shorter. (Specifically: Sept. 7th and Oct. 12th are holidays that fall on a 
Monday.)   
 
Optional Course Materials 
 
There is no required textbook for this course. However, you may find the following 
textbook useful: Staley, K.W., 2014. An Introduction to the Philosophy of Science. 
Cambridge University Press.  
 
The book is available on reserve at McGill’s McLennan library, unfortunately only in 
physical copy (the publisher has not made an electronic copy available to libraries for 
purchase).  
 
Course contents 
 
This course covers topics in the philosophy of science, using episodes from the history 
of science as examples. Each week is dedicated to a different problem or topic. 
 
The course is divided into three parts. The first part covers some of the most well-known 
debates in philosophy of science from the 18th century to the present day. The second 
part focuses on philosophical problems that concern particular methods of science, such 
as modeling, measurement and simulation. The third part is dedicated to the intersection 
of science, society and human values.  
 



Part I: Foundational Debates 
 
Wk Dates Topic Further details 

1 Wed Sep 2nd 
Fri Sep 4th  

Introduction + Hume on 
Induction 

Req.: David Hume, selections from An Enquiry 
Concerning Human Understanding (1748) 
 
Optional: Staley, Ch. 1: “Some problems of 
induction” 

2 Mon Sep 7th  
Wed Sep 9th  
Fri Sep 11th  
 

Pierre Duhem on under-
determination  
 
Note: Conferences begin, 
details on MyCourses - 
Announcements 

Req.: Duhem, P. 1914. excerpts from The Aim and 
Structure of Physical Theory, in: Curd & Cover 
(eds.) Philosophy of Science: The Central Issues, 
W.W. Norton, 1998, pp. 257-79.  
 
Optional: Staley, Ch. 3: “Underdetermination”  

3 Mon Sep 14th  
Wed Sep 16th  
Fri Sep 18th  

Logical positivism Req.: Carnap, R., (1938), “Logical Foundations 
of the Unity of Science”, reprinted in Boyd, R., 
Gasper, P. & Trout, J. D. (eds.) (1991). The 
Philosophy of Science. MIT Press, pp. 393-404.  
 
Optional: Staley, Ch. 4: “Logical empiricism and 
scientific theories” 

4 Mon Sep 21st  
Wed Sep 23rd   
Fri Sep 25th  

Popper on demarcation Req.: Popper, Karl R. 1957. Excerpts from 
"Science: Conjectures and refutations" in 
Conjectures and refutations: The growth of scientific 
knowledge (3rd Ed.) London: Routledge, 2002. Pp. 
42-86.  
 
Optional: Staley, Ch. 2: “Falsificationism: science 
without induction?”  
 
Reading assignment 1 is due on Monday 
 

5 Mon Sep 28th  
Wed Sep 30th  
Fri Oct 2nd  
 

Kuhn on scientific 
revolutions and ‘paradigm 
shifts’ 

Req.: Kuhn, T. 1962. excerpts from The Structure 
of Scientific Revolutions, 2nd ed., 1970. University 
of Chicago Press.  
 
Optional: Staley, Ch. 5: “Kuhn: Scientific 
revolutions as paradigm changes” 

6 Mon Oct 5th 
Wed Oct 7th  
Fri Oct 9th  

Scientific realism and 
empiricism (anti-realism) 

Req.: Van Fraassen, B., 1980. excerpts from The 
Scientific Image, Clarendon Press.  
 
Optional: Staley, Ch. 10: “Realism and anti-
realism” 
 
Reading assignment 2 is due on Monday 
 



Part II: Methods of Science 
 

Wk Dates Topic Further details 
7 Mon Oct 12th  

Wed Oct 14th  
Fri Oct 16th  

Models and representation Req.: Giere, R. 1988. Explaining Science: A 
Cognitive Approach, Chicago University Press. Ch 
3: “Models and Theories”, pp. 62-91.  
 
Optional: Weisberg, M. 2013. Simulation and 
Similarity: Using Models to Understand the World. 
Oxford University Press. Ch. 3: “The Anatomy of 
Models”, pp. 24-45.  

8 Mon Oct 19th  
Wed Oct 21st  
Fri Oct 23rd  

Experimentation Req.: Collins, H. 1985. Changing Order: Replication 
and Induction in Scientific Practice, London: Sage 
Publications. Chapter 4: “Detecting 
Gravitational Radiation: The Experimenter’s 
Regress”, pp. 79-112.  
 
Reading assignment 3 is due on Monday 

9 Mon Oct 26th  
Wed Oct 28th  
Fri Oct 30th  

Measurement 
 

Req.: Bridgman, P.W. 1927. Excerpts from: The 
Logic of Modern Physics, New York: MacMillan.  
 
Optional: Chang, H. 2009. "Operationalism", The 
Stanford  
Encyclopedia of Philosophy, Edward N. Zalta (ed.)  

10 Mon Nov 2nd  
Wed Nov 4th  
Fri Nov 6th  

Computer simulation TBD  
 
Reading assignment 4 is due on Monday 

 
 

Part III: Methods of Science 
 

Wk Dates Topic Further details 
11 Mon Nov 9th  

Wed Nov 11th  
Fri Nov 13th  

Social construction Req.: Hacking, I. 1999. The Social Construction of 
What? Harvard University Press. Chapter 4: 
“Madness: biological or constructed?”  
 
Reading assignment 5 is due Monday 
 

12 Mon Nov 16th  
Wed Nov 18th  
Fri Nov 20th  

Values in science Req.: Longino, H. 1990. Science as Social 
Knowledge. Ch 4. “Values and Objectivity”, pp. 
62-82.  
 
Optional: Staley, Ch. 12: “Values in Science” 
 
Reading assignment 6 is due on Monday 



13 Mon Nov 23rd  
Fri Nov 25th  
Wed Nov 27th  

TBD TBD 

14 Mon Nov 30th  
Wed Dec 2nd  
Thu Dec 3rd  

Review and exam Q&A  No new readings 

 
 
Means of Evaluation 
 
The final mark for the course is composed of the following: (explanations below)  
 
Name of assignment: Due date: % of final grade: 
Reading assignments (250 
words each, best 5 of 6) 

Sep. 21st, Oct. 5th, Oct. 19th, 
Nov. 2nd, Nov. 9th, Nov. 16th  

50% (5x10% each) 

Conference-based 
assignments  

Throughout 10% (5x2% each) 

“Take-home”, open book 
final exam 

During exam period 40%  

 
Reading assignments:  
For this assignment, students will need to answer a question concerning a specific 
portion of one of the required readings, or to discuss one idea or argument appearing in 
the reading.  
 
The expected length is roughly 250 words, with a strict limit of no more than 300 words. 
(To clarify: this is not an essay, it should be a concise reply to a specific question.) 
Students will practice writing this type of written response in the first tutorial conference 
of the course.  
 
There will be six reading assignments in total, out of which students must submit five. 
Students may submit all six, in which case the best five grades will be used.  
 
Conference-based assignments: 
These are small writing exercises to be done in-class during the tutorial conferences. 
Since you cannot hand them in personally to the TA, these will be submitted through 
MyCourses, no later than 1 day after the conference.  
 



Each student will have six conferences in total. To clarify: on week 2, all students will 
attend their first conference. Starting from week 3, students will attend conferences on 
alternating weeks (further details on MyCourses). 
 
Conference attendance is mandatory: to receive the 10% total for these assignments, 
students need to attend all five conferences. However, students with a valid reason for 
missing a conference, or who are unable to attend conferences because of time-zone 
differences, should contact the instructor to receive alternative assignments for the credit 
that they miss.  
 
Final exam: 
This will be an exam that includes all the material covered in the course. It will comprise 
several open questions. The due date of the exam will be during the exam period, specific 
day to be determined by the university. The exam will be made available to students 
through MyCourses three days before the due date; it should take no more than a few 
hours to write.  
 
Submitting work: all work is to be submitted through MyCourses. Reading assignments 
and conference-related assignments will be submitted as plain text (there will be a box 
where you can either type in or copy/paste your answers). The final exam must be 
submitted as a PDF or DOCX (MS-Word) file, otherwise we may not be able to read it 
and it will receive no credit.  
 
Other course policies 
 
Policy for late work:  
 
Extensions to a deadline will only be given in exceptional circumstances. To ask for an 
extension, email the instructor before the deadline.  
 
Important note: since the answers are given in the lecture, late reading assignments will 
not be accepted at all. (An extension for a reading assignment would mean an alternative 
assignment at a later date.) Late conference-related assignments (without an extension) 
will be penalized at 5% points per day late and will not be accepted at all after 7 days.  
 
The final exam due-date is determined by the university. Students who are unable to 
write the exam within the relevant time period, whether due to a medical reason or due 
to some other emergency, should contact the instructor as soon as possible; it may be 



necessary for such students to write the final exam at the deferred/supplemental date 
later in the academic year, depending on the case.   
 
 
Email:  
The instructor and the TAs are happy to receive and answer your questions. However, 
before emailing us, please check the syllabus and the Announcements section on 
MyCourses to see whether you can find an answer there. We endeavour to answer your 
emails within 2 business days (i.e.: not during weekends).  
 
Any question that cannot be answered in a short email (for example: a request to explain 
a complicated topic) should be raised during office hours with either the instructor or 
one of the TAs.  
 
Students who are unsatisfied with the grade of any of their assignments should first 
discuss it with the relevant TA during their office hours. If still unsatisfied, at this point 
you should email the instructor.   
 
McGill policy statements 
 
Language of Submission 
 
In accord with McGill University’s Charter of Students’ Rights, students in this course 
have the right to submit in English or in French any written work that is to be graded. 
This does not apply to courses in which acquiring proficiency in a language is one of the 
objectives. (Approved by Senate on 21 January 2009 - see also the section in this 
document on Assignments and Evaluation.) Note: In courses in which acquiring 
proficiency in a language is one of the objectives, the assessments shall be in the language 
of the course. 
 
Academic Integrity 
 
McGill University values academic integrity. Therefore, all students must understand the 
meaning and consequences of cheating, plagiarism and other academic offences under 
the Code of Student Conduct and Disciplinary Procedures” (see McGill’s guide to 
academic honesty for more information). (Approved by Senate on 29 January 2003) 
 
Plagiarism: 



 
“Plagiarism” means the representation of another’s work, published or unpublished, as 
one’s own or assisting another in representing another’s work, published or 
unpublished, as his or her own.  
 
(a)  No student shall represent another person’s work, published or unpublished, as his 
or her own in any academic writing, such as an essay, thesis, research report, project or 
assignment submitted in a course or a program of study, or represent as his or her own 
the work of another, whether the material so represented constitutes a part or the 
entirety of the work submitted.  
 
(b)  No student shall contribute any work to another student with the knowledge that 
the latter may submit the work in part or whole as his or her own. Receipt of payment 
or other forms of compensation for work contributed shall be cause for presumption that 
the student had such knowledge.  
 
Intellectual property: 
 
Instructor-generated course materials (e.g., video recordings, notes, summaries, exam 
questions) are protected by law and may not be copied or distributed in any form or in 
any medium without explicit permission of the instructor.  Note that infringements of 
copyright can be subject to follow up by the University under the Code of Student 
Conduct and Disciplinary Procedures. 
 
 
Inclusivity and accessibility: 
 
As the instructor of this course I endeavor to provide an inclusive learning environment. 
However, if you experience barriers to learning in this course, do not hesitate to discuss 
them with me and the Office for Students with Disabilities, 514-398-6009. 
 
 


