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Course Description
In this course we cover topics and episodes in the history of science and mathematics from a philosophical point of view. The overall aim is to give students a sense of the history and context of the development of the very idea of the study of nature; that is, of the very concept of ‘science’. We examine this development in the evolution of the concepts, methods, and worldviews underpinning the rise of science and mathematics through the ages, and their social and cultural contexts. The course is divided into four broad topics: Science and Math in Antiquity; Logic and the Foundations of Mathematics; the Epistemology and Methodology of Science; and lastly, Darwin and the Theory of Evolution. As we examine each topic, thinker and theory, we will do so with the social and cultural context in view. A background in the history and philosophy of science and mathematics is a powerful pedagogical tool, since the teaching of science and mathematics is, of course, much more than the transferring of a certain body of content. The kind of contextual, historical and analytical richness this course adds to the basic content of science and mathematics constitutes a highly useful tool for the future science or math teacher. 

Course Objectives/Learning Outcomes:
General: Students will come to understand that science and mathematics have a fascinating history, are underpinned by deep philosophical presuppositions about the nature of knowledge and the nature of reality, and depend upon special social and cultural factors for continued growth and revision. The pedagogical usefulness of historical and philosophical material in the teaching of science and mathematics will also be emphasized. The successful student will acquire the ability to skillfully incorporate material from the history, philosophy, and sociology of science into the teaching of science and math and will also acquire a nuanced understanding of the social and cultural forces that have shaped their history, and continue to affect the appropriation of the sciences today. This understanding of the broader historical and philosophical background and context of science and math will provide the future teacher with an array of color, depth and richness with which to engage and inspire his or her own future students. 
Student Learning Outcomes: Students who attend all classes and study properly will: (1) understand the nature of reasoning and argumentation; (2) have a broad understanding of some of the historical shifts in philosophical thought about science and mathematics; (3) be able to identify various philosophical themes and influences in science and mathematics, and specify their relation to the contemporary world; (4) demonstrate competency in oral and written communication; and (5) work effectively in a collaborative environment.
Core curriculum objectives:
Critical Thinking Skills: to include creative thinking, innovation, inquiry, and analysis, evaluation and synthesis of information; 
Communication Skills: to include effective development, interpretation and expression of ideas through written, oral and visual communication; 
Social Responsibility: to include intercultural competence, knowledge of civic responsibility, and the ability to engage effectively in regional, national and global communities; and 
Personal Responsibility: to include the ability to connect choices, actions and consequences to ethical decision-making. 

Course Structure and what is expected of students:
We will be using BLACKBOARD for this course, available here: https://elearn.uta.edu/
· Please be sure to log in and find this course asap. Here, you will find folders set up for each Class of course. In each folder you will find the required and supplementary readings, and links to useful sites on the topic. You will also find a Mid-term Research Paper Folder and a Lesson Plan Folder. Inside of these you will find instructions for the relevant assessment, and link to submit them when the time comes. Your Research Paper will be submitted through a plagiarism-detecting package called SafeAssign. This is good for me, and good for you: it will give you a score noting how likely it is that there is plagiarized material in your work. You will have access to this score and can then adjust your paper (i.e. add citations) if need be. CHECK IN TO BLACKBOARD OFTEN: It is where you will find updated info, reminders about due dates and lots of useful information – particularly the supplementary reading, which is to be determined as we progress.

· There will be a required reading for each class. The reading is noted on this syllabus. It will either indicate a section of one of the text books on our list, or I will provide a link or PDF for the reading.

· Classes will be seminar-style: that means that I will lecture for about half of it, and then turn it over to YOU for discussion and debate (see notes on participation below). We will be discussing our readings in depth, and I will expect you to have questions, comments and thoughts to share about the readings and the philosophical theories we examine. The primary expectation, thus, is that you DO THE READING and be ready to PARTICIPATE IN DISCUSSION.

· Each class I will ask someone to give a short, informal summary of the reading, or of a philosophical position or argument. So be ready! This will figure into your participation grade.

· Pop-quizzes will be given at select times throughout semester. These will be on the required readings (not necessarily THAT week’s readings).

Required Textbooks and Other Course Materials: 
The following texts are all available at the UTA Bookstore. They can be bought new or used, or rented, all at very reasonable prices:
http://www.bkstr.com/texasatarlingtonstore/home

(1) Richard DeWitt, Worldviews: An Introduction to the History & Philosophy of Science, Second Edition, Wiley-Blackwell, 2010. ISBN: 978-1-4051-9563-8
(2) Philip Kitcher, Living with Darwin, OUP, 2007. ISBN: 978-0-19-538434-5.

Ask your peers who did the course last semester to sell/give you their text, or you can also rent them. Or you can check them out at Half Price Books, or on Amazon - just get your hands on whatever is the lowest cost for you.
I also recommend buying:
Anthony Weston, A Rulebook for Arguments, Hackett Publishing Company, 2009 (any edition is fine, though 4th is the latest: ISBN: 978-0-87220-954-1)- also available in the Bookstore. (This is not a required reading).

All other required reading material for this course will be provided by the instructor. The material will be posted on Blackboard. 


Evaluation
(1) Attendance & Participation 10%
(2) Quizzes 15%
(3) One lesson plan & presentation 25%
(4) One 3000 word (minimum) research paper 25%
(5) One exam 25%

Attendance and Participation
I will take attendance for each class, and I will take note of your participation. Of course, I expect that you will not make every class, but please do your best to be there, and not to be late. Up to three absences will be excused. I expect everyone to take part in discussions and debate, so be ready with questions and comments and ideas! This will be a comfortable, fun class - so be prepared to speak up. I will be asking for short, informal spoken summaries of our readings and/or of philosophical positions or arguments we study. Since most of you are training to be teachers, this is a good exercise for you. Attendance and participation will account for 10% of your final grade: 5% for attendance and 5% for participation. The % of classes you are present at will be the % of your attendance score; the % of participation score will be worked out at my discretion according to my notes.

Pop-Quizzes
There will be approximately 8 short-answer pop-quizzes. These will be set for select times throughout semester – as they are ‘pop’ quizzes, you will not know in advance when we are to have one. If a quiz is set for a class, you will find it on your desk as you enter, all material provided. YOU CAN START IMMEDIATELY, AT 12.30. You will have 15 MINUTES to complete. IF YOU ARE LATE, YOU CAN STILL SIT THE QUIZ BUT IT WILL STILL FINISH AT 12.45. Nothing is to be taken from your bags; books and notes need to be set on the floor beside you. “Short answer” usually requires no more than a sentence or two, but can be up to a paragraph. Some true/false questions may appear. Each quiz will give specific instructions. Quizzes are on the required readings – not necessarily in any order. Quizzes are worth 20 points each, and will accumulate to represent 15% of your final grade. LATE POLICY: It is in your interests to be at class ON TIME so you can take full advantage of quiz time given. However, there is no avoiding the fact that you will probably miss a quiz or two, so I will count only the TOP 5 scores, so you can catch up if you miss a quiz, or you can improve your quiz score by taking another one. If it looks necessary, I will set an 8th quiz to allow catch-ups.


Lesson Plan
Students will work in pairs or triples and will be responsible for developing and presenting a 5E lesson plan together. The lesson plan will have to do with a topic from the history or philosophy of science or mathematics. The target audience will be your peers as teachers. The lesson plans will be presented to class during the final days of the semester. Fellow students will give feedback in the form of a ‘peer review’ of the draft. More details and specifications will be given out at a later date. The lesson plan and peer review, plus its presentation will count for 25% of the final grade. LATE POLICY: Late Lesson Plans will only be accepted with a justified reason and documentation. If you think you might not make it in time, PLEASE SEE ME BEFORE HAND if possible. DUE: Thurs April 16 in class.


Research Paper
Each student will write a research paper, minimum of 3000 words, on a topic in the history or philosophy of science or mathematics. The paper will need to be typed, double-spaced, and in a 12-point font with reasonable margins. Full and correct citations are required. The topic will need to be cleared with the instructor early on – I will provide a list of sample topics/prompts to help you decide. Students MAY hand in a draft for comment from the instructor (I will accept drafts up to 3 weeks before final due date, but no later). This is recommended: in my experience, students who hand in a draft, and adjust their essays in response to the comments given, GREATLY IMPROVE THEIR FINAL GRADE.  The paper will count for 25% of the final grade. LATE POLICY: Late Research Papers will only be accepted with a justified reason and documentation. If you think you might not make it in time, PLEASE SEE ME BEFOREHAND if possible. Late papers will be penalized 10 POINTS per late week, and will usually not be accepted more than 3 weeks late (THAT MEANS IF YOU SCORED A 90, IT WILL GO DOWN TO AN 80 AFTER A WEEK, 70 AFTER 2 WEEKS, 60 AFTER 3 WEEKS ETC – ANY LATER THAN THAT IS A FAIL). DUE: Monday March 16 by Midnight, submitted through SafeAssign link on Blackboard.

Exam
There will be an on-site examination consisting of one essay question and a series of short-answer questions. In order to answer the questions adequately, the student will not only need to be familiar with the reading and lecture material (i.e. some questions may arise in response to discussions had in class). It will count for 25% of the final grade. More information concerning expectations and evaluation criteria will be provided later. Date, time and place: TBA (during exam week).

Grading: 
QUIZZES: 7 or 8 per semester, each graded out of 20 points. Final score out of 100 points will be calculated as a percentage of 15%. (Only your top 5 results will be counted).
RESEARCH PAPER: 1 paper, graded out of 100 points. Final score out of 100 points will be calculated as a percentage of 25% of your final grade.
LESSON PLAN: 1 Lesson Plan per pair/trio of students, peer feedback on Lesson Plans and Lesson Plan presentations will be scored and calculated as a percentage of 25% of your final grade.
EXAM: 1 on-site exam, graded out of 100 points. Final score out of 100 points will be calculated as a percentage of 25% of your final grade.
ATTENDANCE & PARTICIPATION: Attendance and participation will be noted, and figured by your instructor, to represent 10% of your final grade.

A	90-100%
B	80-89%
C	70-79%
D	60-69%
F	59% and below

Drop Policy: Students may drop or swap (adding and dropping a class concurrently) classes through self-service in MyMav from the beginning of the registration period through the late registration period. After the late registration period, students must see their academic advisor to drop a class or withdraw. Undeclared students must see an advisor in the University Advising Center. Drops can continue through a point two-thirds of the way through the term or session. It is the student's responsibility to officially withdraw if they do not plan to attend after registering. Students will not be automatically dropped for non-attendance. Repayment of certain types of financial aid administered through the University may be required as the result of dropping classes or withdrawing. For more information, contact the Office of Financial Aid and Scholarships (http://wweb.uta.edu/aao/fao/).

Americans with Disabilities Act: The University of Texas at Arlington is on record as being committed to both the spirit and letter of all federal equal opportunity legislation, including the Americans with Disabilities Act (ADA). All instructors at UT Arlington are required by law to provide "reasonable accommodations" to students with disabilities, so as not to discriminate on the basis of that disability. Any student requiring an accommodation for this course must provide the instructor with official documentation in the form of a letter certified by the staff in the Office for Students with Disabilities, University Hall 102. Only those students who have officially documented a need for an accommodation will have their request honored. Information regarding diagnostic criteria and policies for obtaining disability-based academic accommodations can be found at www.uta.edu/disability or by calling the Office for Students with Disabilities at (817) 272-3364.

Title IX: The University of Texas at Arlington is committed to upholding U.S. Federal Law “Title IX” such that no member of the UT Arlington community shall, on the basis of sex, be excluded from participation in, be denied the benefits of, or be subjected to discrimination under any education program or activity. For more information, visit www.uta.edu/titleIX.

Academic Integrity: Students enrolled all UT Arlington courses are expected to adhere to the UT Arlington Honor Code:

I pledge, on my honor, to uphold UT Arlington’s tradition of academic integrity, a tradition that values hard work and honest effort in the pursuit of academic excellence. 
I promise that I will submit only work that I personally create or contribute to group collaborations, and I will appropriately reference any work from other sources. I will follow the highest standards of integrity and uphold the spirit of the Honor Code.

UT Arlington faculty members may employ the Honor Code as they see fit in their courses, including (but not limited to) having students acknowledge the honor code as part of an examination or requiring students to incorporate the honor code into any work submitted. Per UT System Regents’ Rule 50101, §2.2, suspected violations of university’s standards for academic integrity (including the Honor Code) will be referred to the Office of Student Conduct. Violators will be disciplined in accordance with University policy, which may result in the student’s suspension or expulsion from the University.

SO: please do not copy from other sources without citing them. This includes internet sources, other student’s essays, articles etc. This is plagiarism, and is easily detected. I will include links to style guides on Blackboard, so you can master a system of citing sources that works for you. I am also happy to help you with a citation style, just ask me.

Electronic Communication: UT Arlington has adopted MavMail as its official means to communicate with students about important deadlines and events, as well as to transact university-related business regarding financial aid, tuition, grades, graduation, etc. All students are assigned a MavMail account and are responsible for checking the inbox regularly. There is no additional charge to students for using this account, which remains active even after graduation. Information about activating and using MavMail is available at http://www.uta.edu/oit/cs/email/mavmail.php.

Student Feedback Survey: At the end of each term, students enrolled in classes categorized as “lecture,” “seminar,” or “laboratory” shall be directed to complete an online Student Feedback Survey (SFS). Instructions on how to access the SFS for this course will be sent directly to each student through MavMail approximately 10 days before the end of the term. Each student’s feedback enters the SFS database anonymously and is aggregated with that of other students enrolled in the course. UT Arlington’s effort to solicit, gather, tabulate, and publish student feedback is required by state law; students are strongly urged to participate. For more information, visit http://www.uta.edu/sfs.

Final Review Week: A period of five class days prior to the first day of final examinations in the long sessions shall be designated as Final Review Week. The purpose of this week is to allow students sufficient time to prepare for final examinations. During this week, there shall be no scheduled activities such as required field trips or performances; and no instructor shall assign any themes, research problems or exercises of similar scope that have a completion date during or following this week unless specified in the class syllabus. During Final Review Week, an instructor shall not give any examinations constituting 10% or more of the final grade, except makeup tests and laboratory examinations. In addition, no instructor shall give any portion of the final examination during Final Review Week. During this week, classes are held as scheduled. In addition, instructors are not required to limit content to topics that have been previously covered; they may introduce new concepts as appropriate.

Emergency Exit Procedures: Should we experience an emergency event that requires us to vacate the building, students should exit the room and move toward the nearest exit, which is located at the back of the room. When exiting the building during an emergency, one should never take an elevator but should use the stairwells. Faculty members and instructional staff will assist students in selecting the safest route for evacuation and will make arrangements to assist individuals with disabilities.

Student Support Services: UT Arlington provides a variety of resources and programs designed to help students develop academic skills, deal with personal situations, and better understand concepts and information related to their courses. Resources include tutoring, major-based learning centers, developmental education, advising and mentoring, personal counseling, and federally funded programs. For individualized referrals, students may visit the reception desk at University College (Ransom Hall), call the Maverick Resource Hotline at 817-272-6107, send a message to resources@uta.edu, or view the information at www.uta.edu/resources.

Writing Center: The Writing Center, 411 Central Library, offers individual 40 minute sessions to review assignments, Quick Hits (5-10 minute quick answers to questions), and workshops on grammar and specific writing projects. Visit https://uta.mywconline.com/ to register and make appointments. For hours, information about the writing workshops we offer, scheduling a classroom visit, and descriptions of the services we offer undergraduates, graduate students, and faculty members, please visit our website at www.uta.edu/owl/.




Tentative Schedule & Important Dates 
Course Dates:  January 20 – May 7 (Exam week: May 9 - 15)	
Be sure to visit our Blackboard pages regularly. Schedules may change, readings will go up and quizzes will be posted there so check it at least once a week. The following schedule may be subject to some adjustments as the semester progresses. These will be announced in class and posted on Blackboard. We will not be able to cover every topic and example listed under each lecture in equal depth. 


Tue 01/20: Class 1: Introduction
Required Reading: none, but have a look at the handout entitled “PSM-Relevance” in Class 1 Folder on Blackboard.
Topics and Discussion: We will go though the syllabus, readings, class policies, assessments and scheduling issues, office hours etc. We will begin with a discussion of what, exactly, counts as ‘science’ – and do a survey on this. We will discuss the relevance and importance of the history and philosophy of science and math to science and math education.

SCIENCE AND MATH IN ANTIQUITY
We will begin with the question “What is Science”? This section will introduce us to the idea that what we call ‘science’ today is not a unified ready-made body of knowledge and method that has been handed down through the centuries. In particular we will get acquainted with the idea that what is to count as ‘science’, including the asking ourselves whether mathematics counts as a science - something that is up for question: it depends on a good deal many assumptions about what counts as ‘knowledge’ or as epistemic authority. We then move to science and math in antiquity, examining how the ancients understood the study of nature, their theories and methods. Here, we will cover a wide swathe of history from the Egyptians and the Babylonians through to the mathematician Euclid. This general historical survey will focus here and there on specific theories, including some Pre-Socratics such as Thales and Heraclitus; the classical Greek Philosophers Plato and Aristotle, the mathematician Euclid and the astronomer Ptolemy. We will identify and analyze the key features of what we will understand to be the ‘Aristotelian Worldview’. This will be contrasted, after a leap through history to the Scientific Revolution, with what we will understand as the ‘Newtonian Worldview’. The different approaches to ‘knowledge’ and to the study of nature will be discussed in the context of teaching and learning science and math. 


Thur 01/22: Class 2: What is Science? 
Required Reading:
(1) Barker, Gillian & Kitcher, Philip, Philosophy of Science: A New Introduction, OUP: Oxford, 2014 (Hereafter PS) – Chapter 1, pp. 1-11 - (see Blackboard)
Topics and Discussion: What is Science? Is there a distinction between science and technology? Why do we need/want scientific and mathematical knowledge? We will examine the results of our survey ‘What is Science’ from Class 1 – what do we now count as science and how do we distinguish it from non-science (e.g. humanities? Art?), pseudo-science (e.g. Astrology? Phrenology? Tea-leaf reading?) What are the forces at work that might prevent the acceptance of some claims to scientific authority. (e.g. climate science?) Is science better supported if it is underpinned by math? Is the idea of measurement important? But now: what is math? Is math a science? 
Tue 01/27: Class 3: Pre-literate Cultures: what counts as ‘science’ and what counts as ‘knowledge’?
Required Reading:
(1) Lindberg, David C., The Beginnings of Western Science, University of Chicago Press: Chicago, 2007 (Hereafter BWS) - ‘Science before the Greeks’, Chapter 1, pp. 1-12 - (see Blackboard)
(2) HKK - ‘The Cultural Roots of Science’, Chapter 8, pp. 260-275 - (see Blackboard)
Topics and Discussion: ‘Science’, as an activity, as a human epistemic discipline has evolved. Discuss Lindberg’s description of pre-literate tribes and their approach to what was to count as ‘knowledge’. Discuss the Goldstein’s comparison of science and witchcraft in relation to different cultural ideas about epistemic ‘authority’ and the acquisition of knowledge. We will connect this discussion of the evolution of what counts as ‘science’ with the thought that science and mathematics are not intellectual pursuits that are entirely independent of their historical and cultural contexts: this raises the question of the assumption of objectivity.  We will discuss the rise, and role of, skepticism in science. The question will arise: what counts as ‘knowledge’? We take an introductory look at what philosophy says about ‘knowledge’.

Thu 01/29: Class 4: The Pre-Socratic Cosmos
Required Reading:
(1) BWS, Chapter 2, pp. 21-34 - (see Blackboard)
(2) Zeno’s Paradoxes (see Blackboard)
Topics and Discussion: The Pre-Socratics; Thales, Heraclitus; the first Atomists: Leucippus and Democritus, the Pythagoreans. We will discuss the variety of Pre-Socratic views about number, change, the cosmos. In what ways were what they were doing ‘science’? Why were these early Greeks able to separate the ‘pure’ study of nature or ‘natural philosophy’ from the technological, or practical aspects? What are the epistemological and pedagogical implications of these early ‘ways’ of doing science? Again, the idea of skepticism will arise - was some, albeit minimal-separation of ‘knowledge’ from supernatural forces necessary for the very possibility of developing a skepticism about the views of the epistemic  ‘authorities’? We will discuss Parmenides and Zeno and the paradoxes of change and motion: ‘Achilles and the Tortoise’ and ‘The Arrow’ paradoxes of Zeno. 
Activity: we will divide into four groups and attempt to come up with solutions to Zeno’s paradoxes. We will then compare and contrast the groups’ independent responses. 

Tue 02/03: Class 5: Plato and Aristotle 
Required Reading:
(1) Lindberg, David C., The Beginnings of Western Science, University of Chicago Press: Chicago, 2007 (Hereafter BWS) - ‘Science before the Greeks’, Chapter 3. (see Blackboard) 
(2) HSS on Aristotle (see Blackboard)

Topics and Discussion: Plato’s Theory of Forms; Aristotle’s natural philosophy, the ‘Aristotelian’ worldview- a new approach to natural philosophy in which we begin to see an enormously reduced role for the supernatural realm and a focus on the concept of proof and deduction.  We will discuss Plato’s Rationalism, and Aristotle’s syllogistic logic - the first system of deductive proof.  We will look at Aristotle’s view that scientific knowledge was to be acquired by the ‘inductive-deductive’ method, and we will compare the methods of induction and deduction.

Thur 02/05: Class 6: Introduction to “Worldviews”
Required Reading:
(1) Dewitt, Richard, Worldviews: An Introduction to the History and Philosophy of Science, Wiley-Blackwell: Oxford. 2010: Chpts. 1 – 3

Tue 02/10: Class 7: Aristotle to Ptolemy
Required Reading:
(2) Dewitt, Richard, Worldviews: An Introduction to the History and Philosophy of Science, Wiley-Blackwell: Oxford. 2010 : Part II, pp. 79 – 98. 
Topics and Discussion: We will become familiar with DeWitt’s ‘worldview’ interpretation of the history of science, beginning with his account of the Aristotelian worldview.

Thu 02/12: Class 8: Ptolemy and Copernicus
Required Reading:
(3) Dewitt, Richard, Worldviews: An Introduction to the History and Philosophy of Science, Wiley-Blackwell: Oxford. 2010: Part II, pp. 99-126.
Topics and Discussion: We will examine Ptolemy’s astronomical system as an example of how science moves beyond the philosophical and conceptual frameworks within which it arose. We compare Ptolemy’s and Copernicus’ astronomical systems as examples of the kinds of philosophical and conceptual changes needed for science to advance.
Activity: we will compare the astronomical systems of Ptolemy and Copernicus: did they both have “good evidence” for their views? Were there differing social and cultural factors influencing their work?  How did the math available to these two figure into their astronomy? 
Tue 02/17: Class 9: Ptolemy to Newton
Required Reading:
(1) Dewitt, Richard, Worldviews: An Introduction to the History and Philosophy of Science, Wiley-Blackwell: Oxford. 2010: Part II, pp. 148-169.
Topics and Discussion: Now we will take a leap through history to Newton. We will examine some of the major changes in thinking about and doing science and math in the Scientific Revolution – and find out why it was called a ‘revolution’. Taking this leap will demonstrate the shift from the Aristotelian worldview to the Newtonian, and thence to modern day approaches to science. In this time-span, the teaching and learning of science and math have changed too: in what ways? In what ways do the systems and methods of Aristotle and Newton differ? Can we now say more about the inductive/deductive comparison? Why does experimentation make so much difference to the validity of a theory?

Tue 02/19: Class 10: Newton
The Newtonian Worldview.
 Read DeWitt pp. 192-204.

LOGIC & THE FOUNDATIONS OF MATHEMATICS
We now shift attention to formal logic and its importance in the development of scientific method and its connections with the foundations of mathematics. We will be introduced to the basic concepts of logic, learn a first-order calculus and discuss some issues in Proof Theory, including Aristotelian Syllogistic and developments in Natural Deduction. In this section, we will come to understand the idea of an axiomatic system of proof, how it developed historically from Euclid to Hilbert, and how it features in thinking about scientific knowledge. We will examine how closely these foundations of math and logic are tied in with the foundations of science–both historically and philosophically.

Tue 02/24: Class 11: The axiomatic method and the concept of proof: Euclid and Platonic Rationalism
Required Reading:
(1) BWS, Chapter 5, pp. 82 - 86 - (see Blackboard)
(2) HSS pp. 22-27 - (see Blackboard)
(3) Euclid’s proof  - on Blackboard (The Elements – open-source)
(4) Notes on the Axiomatic Method – Handout (Blackboard)
Topics and Discussion: The mathematical sciences in antiquity; Plato’s rationalism; Euclid’s innovations and the ‘axiomatic’ method. This ‘proof-based’ approach formed what we will call the ‘Aristotelian’ world-view.  Here we mark the development of the idea that knowledge proper had to be based on reason and on deduction, with the axiomatic method developed for mathematical proof standing as the ideal.  Why do we value such ‘proofs’? What about claims that cannot be ‘proven’? We will begin a (longer) discussion about comparing inductive knowledge and methods with deductive knowledge and methods. We will also begin a discussion that we will return to; what is the connection between ‘truth’ and ‘proof’, in science, math and elsewhere?
Activity: together we will work through Euclid’s proof that there are infinite prime numbers and his proof that the sum of the internal angles of any triangle is 180 degrees.

02/26: Class 12: Intro to formal logic
Required Reading:
(1) Weston, Anthony, A Rulebook for Arguments, Hackett Publishing: Indianapolis, 2009 - Chapter VI, pp. 37-45. (Recommended textbook-but also available on Blackboard)
(2) Perry, John; Bratman, Michael & Fisher, John Martin (Eds.), Introduction to Philosophy, 6th Edition, OUP: Oxford, 2013 -  ‘Logical Toolkit’ (see Blackboard)
Topics and Discussion: Aristotelian Syllogistic; Introduction to classical first-order logic; arguments: premises and conclusions, validity, soundness, argument forms, some fallacious argument forms. What is the difference between deduction and induction? How does these methods bear on scientific investigation and on the acquisition of scientific knowledge?
[bookmark: _GoBack]Activity: We will examine some fallacious argument forms, then we will break up into groups to work on discovering the fallacies in a number of short texts.

03/02: Class 13: Intro to the propositional calculus
Required Reading:
(1) Harry J. Gensler, Introduction to Logic Chpt 3: Propositional Logic (see Blackboard)

Topics and Discussion: Symbolizing arguments; the truth-functional connectives, truth tables, Tautologies, contingent statements, and contradictions; possible worlds. Using truth tables to test arguments for validity, to test single statements for tautologousness, contingency, and contradictoriness, and to test sets of statements for consistency 
Activity: some take-home logic proofs to do for homework. Students will assess each-others’ proofs next class.

03/05: Class 14: Review and Essay Writing: writing and finishing your Research Paper.

SPRING BREAK  MARCH 9-14 WHOO-HOO! (But don’t forget your Research Paper!)

Research Paper Due: MONDAY MARCH 16 BY MIDDAY – PLEASE UPLOAD THROUGH SAFEASSIGN LINK ON BLACKBOARD.

03/17 – 03/19: Class 15 and Class 16:
The Propositional Calculus continued.
Reading: See Blackboard (Gensler).

03/24: Class 17: The Logic-Math-Science Connection
Required Reading:
(1) HKK - ‘Logic & Mathematics’ Chapter 14, pp. 279-310 - (see Blackboard)
Topics and Discussion: Here we shall become acquainted with some interesting issues in the connection between logic, math and science. The readings will describe those connections, which we will discuss. We will discuss some of the basic philosophies of mathematics: Formalism, Platonism and Intuitionism.
Activity: Students will assess each-others’ proofs from last class. Then, time permitting, we will attempt to carry out some proofs as a class – together on the board – in BOTH an axiomatic system and in our natural deduction system.    

EPISTEMOLOGY & METHODOLOGY IN SCIENCE AND MATH
We will narrow our focus to the special problems of human knowledge, and in particular the problem of what is to count as ‘scientific knowledge’. At this point we will look more carefully at the method of induction and various views about the concept of scientific confirmation. We will look at issues in scientific methodology through the lens of some particular sociological issues in science. We will look again at the role of skepticism – this time in connection with modern critical thinking. This study of scientific methodology leads us to Bayes Theorem and probabilistic reasoning, and its use in modern science.

Tue 03/27: Class 18: The Problem of Knowledge in Science and Math: The Quine-Duhem Thesis
Required Reading:
(1) WV, Chapters 4-6. (see Blackboard)
Topics and Discussion: We will inquire, here, into some basic methodologies in science, and their critiques. We look at induction and confirmation, experimentation and the basic claims of empiricism. We will be introduced to the view of scientific knowledge as espoused by the Quine-Duhem Thesis. We will discuss how these methodologies affect our view of teaching and learning in science – must these change if the methodologies change?
Activity: Working in groups, we will come up with ideas for elementary school students’ Science Fair projects. With each project we will list the distinct steps taken towards arriving at scientific knowledge i.e. we will note the inductive, deductive, empirical, intuitive and experimental steps the elementary school student needs to take to carry out, and learn something from the science project.

Thu 03/31: Class 19: 
Continue DeWitt, Chapts. 7 & 8 on scientific methodology.

04/02: Class 20: The Sociology of Science
Required Reading:
(1) Godfrey-Smith, Chapters 8-9.
Topics and Discussion: We will read about, and discuss, some more focused issues in the sociology of science, including a discussion of Feminist issues; the idea of the ‘Dispassionate Scientist’ and Robert Merton’s discussions of other social-scientific mythologies. What thoughts about the teaching and leaning of science and math do these considerations raise? Do sociological issues affect pedagogy in general, and if so, how? 
Activity: we will think about, discuss and make a list of ways of overcoming the obstacles to engaging in STEM careers women and other under-represented groups encounter.

04/07: Class 21 and 04/09: Class 22: Bayes and Probability
Required Reading:
(1) Godfrey-Smith, Chapter 14, pp. 202-217.
(2) HKK, Chapter 15, pp. 313-340.
Topics and Discussion: We will read about, and discuss, the theory of probability and Bayes Theorem. Confirmation vs. Falsification. Background assumptions in Confirmation. 

Activity: Paradoxes and problems in probability: game-theory and gambling; the Prisoner Dilemma; the Two-Envelope paradox and others. 

04/14– 04/16: Classes 23 & 24: Catch up and: IF TIME PERMITS: Recent Developments in Science and Worldview:
Required Reading:
(1) WV, Chapters 23, 24 and 25, pp. 205 – 271.
Topics and Discussion: We will take up with DeWitt again, now examining contemporary developments in science and math, including the Special Theory of Relativity and Interpretations of Quantum Theory.

DARWIN AND THE THEORY OF EVOLUTION
Here we will take a careful look at Darwin and the theory of Evolution, with particular attention to Natural Selection, Undirected Variation and common ancestry. We will think about and discuss some issues in teaching evolution in schools, about how and why it ought to be taught; and we will think about evolution theory in terms of what we have previously learned about the developments and changes in scientific methodologies.

LESSON PLAN DRAFTS DUE THURS APRIL 16: Please bring 2 copies per group to class.
LESSON PLAN PEER REVIEWS THURS APRIL 23: Peer reviews due: bring 2 copies, they will be distributed in class.

04/21: Class 25 through Tue 04/28: Class 27: Darwin and the Theory of Evolution
Required Reading:
(1) Kitcher, Philip, 2007, Living with Darwin: Evolution, Design and the Future of Faith, OUP: Oxford (on your textbook list, available at the UTA Bookstore)
Topics and Discussion: We will spend 3 classes reading this book and discussing the theory of evolution as a case-study in what we have learned about the history and philosophy of science and math so far.
We will discuss the Creationist-Evolutionist debate, particularly as it applies to what is taught in schools, since this is a particularly relevant discussion for us to have in Texas. We will talk about ways that the distinction between Reason and Faith need not undermine the latter; we will discuss the pros and cons of presenting faith-based beliefs as science and we will discuss the fact that the theory of evolution can be taught in such as way as to be compatible with any faith-based beliefs anyone may hold. These discussions will be carried out as a series of ‘mini-debates’ with students assigned to argue various views. Students will assess each-others’ debating performances.

LESSON PLAN PRESENTATIONS
Thu 04/30: Class 28 and Tue 05/05: Class 29: All students will present their lesson plans. 		
	
REVIEW
Thu 05/07: Class 30: We will review the semester’s topics and prepare for the exam.
	
EXAM: May 11 – May 15
On site exam: date, time and place TBA.









Emergency Phone Numbers: In case of an on-campus emergency, call the UT Arlington Police Department at 817-272-3003 (non-campus phone), 2-3003 (campus phone). You may also dial 911.


LIBRARY RESOURCES:
Library Home Page	 http://www.uta.edu/library 
Subject Guides	 http://libguides.uta.edu
Subject Librarians	 http://www.uta.edu/library/help/subject-librarians.php 
Database List	 http://www.uta.edu/library/databases/index.php 
Course Reserves	 http://pulse.uta.edu/vwebv/enterCourseReserve.do
Library Tutorials 	 http://www.uta.edu/library/help/tutorials.php
Connecting from Off- Campus	 http://libguides.uta.edu/offcampus
Ask A Librarian	 http://ask.uta.edu
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