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Objectives:

By the end of the course, students should be ale to

1. explore the epistemological basis of life sciences by learning philosophical analytical
skills

2. develop thinking skills on humanities topics by exploring the philosophical elements of
modern sciences

3. appreciate the interactions between and intertwinement of science and humanities

4. develop literacy in inter-cultural and interdisciplinary thinking by learning relevant

ideas extracted from the New Mechanical Philosophy
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Course scope:

The course aims to inspire students to philosophically examine scientific explanation and
scientific practice. It provides a general introduction to the New Mechanical Philosophy,
which is a field within the philosophy of science. Early mechanical philosophical
thoughts had not only been one of the origins of modern sciences but also enormously in-

fluenced modern sciences in both theoretical and practical senses. Then, the twentieth




century has witnessed the emergence of engineering-mindedness in various sciences such
as biology. Alongside this historical trend, scientists across various disciplines such as bi-
ology increasingly understand natural phenomena by searching for responsible mecha-
nisms. The New mechanical Philosophy studies this contemporary mindset and the prac-
tices of mechanistic research.

The course further explores uses of the mechanistic concept in other disciplines (such as
physics, social sciences, and engineering) to compare the commonalities and differences
of "mechanistic explanation" across various fields. This interdisciplinary perspective will
help students understand how life sciences can have conversations with other sciences in
terms of knowledge development. Moreover, through discussion, students will gain in-
sights into the cross-disciplinary application of terminology and concepts, deepening their

philosophical understanding of biological mechanisms.
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Schedule

¥ =t Week 4 4% Topics

1 Introduction (1): pilot survey and the significance of mecha-
nisms
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2 Introduction (2): definitions and characterizations
Eh- P RBRE P
3 The historical aspect of mechanical philosophy (1): the Enlight-

enment period
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4 The historical aspect of mechanical philosophy (2): modern

times and the New Mechanical Philosophy
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Varieties of mechanisms

Wl ch s e A

Mechanisms, Phenomena, and Functions: their possible relation-

ships

o
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The Components and Boundaries of Mechanisms (1)
WHlehe 2@ R (-)
Midterm presentation tutorial

CIRE R 4

Midterm presentation
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The Components and Boundaries of Mechanisms (2)

W he A R (Z)

10

Strategies for Discovering Mechanisms (1): modular thinking

FRPFIARG (- ) RGN SLE

11

Strategies for Discovering Mechanisms (2): experimental inter-
vention

FRABFIDRE (Z) CFHRFIE

12

Mechanistic Explanation and its Limits
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13

Mechanisms across disciplines (1): physics

WAl L5 (- ) RS

14

Mechanisms across disciplines (2): social sciences
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15 Mechanisms across disciplines (3): computer science and engi-
neering science
Pl 248 (Z) P Tepge1as
16 Reading week and final project tutorial
R ey ARLHE
17 Reading week and final project tutorial
RFFoh et
18 Concluding remarks

HALBRS
Final project presentation
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(Week)

4 A (Topic)

&# (Activity)

Introduction (1): pilot survey
and the significance of mech-
anisms

W (- ) AR s

Flem e & {2

Lecture on the significance of mecha-
nisms in knowledge development of
life sciences

Pilot survey: in-class discussion on
students’ background understanding
of the concepts of “mechanical” and

“mechanistic”.

Introduction (2):  definitions

and characterizations

Lecture on the versions of philosoph-

ical definitions and characterizations
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of mechanisms
Case studies: car engine and window

breaking

The historical aspect of me-
chanical philosophy (1): the
Enlightenment period
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Lecture on the mechanical ideas in
the Age of Enlightenment as repre-
sented by Newton, Descartes and

Harvey

The historical aspect of me-
chanical philosophy (2):
modern times and the New
Mechanical Philosophy
AT 0
(Z) @S s pe v
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Lecture on 19C ideas and the emer-
gence of the New Mechanical Philos-
ophy around 2000, including repre-
sentative pioneering scholars such as
Bechtel, Craver, Darden, Glennan,

and Machamer.

Varieties of mechanisms

Bl en 5 ke A 4

Lecture on dimensions for categoriz-
ing various mechanisms: phenomena,
components and organizations
In-class discussion of Ch7 of the es-

sential reading.

Mechanisms, Phenomena,
and Functions: their possible
relationships
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Lecture on some possible relation-
ships among phenomena, functions
and mechanistic explanations

Case study: anemia, oxygen delivery

and hemoglobin




7 | The Components and Bound- | Lecture on existing discussions on
aries of Mechanisms (1) the ontology of mechanistic compo-
WhlehE B R (=) nents
Midterm presentation tutorial | Teacher-led tutorial on midterm
Vg S g project bibliographies and work-in-

progress presentations

8 | Midterm presentation Midterm project presentation
oo L

9 | The Components and Bound- | Lecture on existing philosophical dis-
aries of Mechanisms (2) cussions on the reality of boundaries
WHlhe B R (Z) of mechanisms

In-class discussion of Ch9 of the es-
sential reading.

10 | Strategies for Discovering Lecture on some existing philosophi-
Mechanisms (1): modular cal accounts of the strategies for dis-
thinking covering mechanisms such as the no-
F I g (- ) @ HC | tions of “schema” proposed by
BAs N Craver and Darden

11 | Strategies for Discovering Lecture on the philosophical relation-
Mechanisms (2): experimen- | ships between experimental interven-
tal intervention tion and the search of mechanisms
FIHa e (2 ) 4 | In-class discussion of Ch19 of the es-
&+ AR sential reading.

12 | Mechanistic Explanation and | Lecture on existing philosophical ac-

its Limits

counts of the possible limitations of
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mechanistic explanations
In-class discussion of Ch16 of the es-

sential reading

13 | Mechanisms across disci- Lecture on existing philosophical ac-
plines (1): physics counts of the application of mecha-
¥dlher L 24pk (- ) ! 4~ | nisms in physics and its possible lim-
o itations

Student-initiated, teacher-led case
studies on physical science from the
perspective of the philosophy of sci-
ence

14 | Mechanisms across disci- Lecture on existing philosophical ac-
plines (2): social sciences counts of the various uses of mecha-
Wk L 4p 5 (- ) 4L | nisms in social sciences and some
&g relevant problems

Student-initiated, teacher-led case
studies on social sciences from the
perspective of the philosophy of sci-
ence

15 | Mechanisms across disci- Lecture on existing philosophical ac-

plines (3): computer science

and engineering science

counts of
1. computation
2. the compatibility between en-
gineering science and mecha-

nism




3.

Student-initiated, teacher-led case
studies on computer science and en-
gineering science from the perspec-

tive of the philosophy of science

the use of mechanism for
bridging engineering ans biol-

ogy

HARLBEE
Final project presentation

o RawL

16 | Reading week and final Reading week and final project tuto-
project tutorial (by request or | rial (by request or planned)
planned)
RAdedh x5t hd

17 | Reading week and final Reading week and final project tuto-
project tutorial (by request or | rial (by request or planned)
planned)
RFxadr5dthd

18 | Concluding remarks Lecture on concluding points of the

semester

Final project presentation
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Course Materials
and Additional

Resources

Essential reading

The Routledge Handbook of Mechanisms and Mechanical Philosophy. Edited by Stuart

Glennan and Phyllis Illari. London: Routledge, 2018.

Supplemental materials

e (Case studies drawn on academic resources and trusted websites are to be added




where applicable.

e Bechtel, W. (2015). “Can mechanistic explanation be reconciled with scale-free
constitution and dynamics?”, Studies in History and Philosophy of Biological and
Biomedical Sciences 53, 84-93.

e Machamer, Peter, Lindley Darden, and Carl F. Craver (2000). “Thinking about

Mechanisms.” Philosophy of Science 67(1): 1-25.
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¢ Supplemental readings and case studies to be assigned and distributed in accor-

dance with course activities and emerging topics.
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Detail:

o [llegal photocopying of copyrighted course books is strictly prohibited.

e The course materials are for internal education use only. Copyrighted materials
may be used reasonably within this educational environment and must not be
disseminated elsewhere. Profitable uses are strictly prohibited.

e Group assignment: required readings or case studies are assigned a week prior to
the in-class discussion. In the discussion, students are required to present their
findings and respond to follow-up questions from the instructor and their
classmates. See course schedule for details.

e Midterm project: case study-based group engagement. By answering the required
questions, students are expected to demonstrate their acquired knowledge about
the concepts taught, their critical analytical skills, and their abilities to teamwork
and communicate professionally.

e Semester project: the same as the midterm project, except that students are further
expected to demonstrate their ability to coherently draw on all the ideas taught
throughout the semester.

e Assessment criteria for midterm and semester projects:




o use of knowledge taught 25%

o logic flow 25%

o structure 20%

© connection of argument to knowledge taught 20%

o citation 5%

© time and word count management 5%

Case analyses, in-class quizzes, discussions, and required reading discussions are
graded. An absence without legitimate leave results in a 55 for the occasion.

On the presentation days of the midterm and the semester projects, leave must be

requested in accordance with university regulations.
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Global Perspectives and Cultural

Differences
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