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Course Objectives

® By taking this course, students are expected to be able to:
1. understand and use the key concept: representation

2. understand how visual representation relates to knowledge in historical and

philosophical aspects
3. gain a basic idea about epistemology and be able to apply it in case studies

4. build transferable skills for critical thinking, team coordination, and

professional communication
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® Course Description

This course introduces the philosophical concept of representation and focuses on

visual representations in science. It takes an epistemological approach to the roles of




visual representations in the formation of scientific knowledge. Visual
representations are important vehicles for scientific observation, reasoning,
instruction, and communication. This course starts by introducing the core concept of]
the semester, namely representation. An overview of philosophical discussions of the
relationship between representation and the epistemology of science follows the
introduction. Then, the course guides the students through a series of historical and
contemporary cases on the intertwinement of representing practices and knowledge
production, showing how the values and virtues of scientific knowledge production
are embedded in representations. In addition to delivering philosophical concepts,
this course provides the students with training in both academic and transferable
skills. The former includes academic discussion, research ethics, and academic
writing. The latter includes critical thinking, teamwork, and professional
communication skills. The students are expected to participate in discussions and in-

class exercises actively.
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Schedule

¥ =x Week 4 4% Topics
1 Introduction
2 Core concept of the semester: representation (1)
3 Core concept of the semester: representation (2)
4 Renaissance anatomical illustrations (1)
5 Renaissance anatomical illustrations (2)
6 Icons, indices, symbols
7 Geological diagrams as an expert language (1)
8 Geological diagrams as an expert language (2)
9 Midterm project presentation
10 From "truth-to-nature" to "trained judgment" (1)
11 From "truth-to-nature" to "trained judgment" (2)
12 Darwin’s "fake" images?!
13 From "truth-to-nature" to "trained judgment" (3)
14 New sight: microscopic images and beyond
15 Representation, presentation and persuasion (1)
16 Representation, presentation and persuasion (2)
17 Final project tutorial
18 Final project presentation

& FARE m ) % HP Detailed lesson plan :

= Topic & Detail P

Week

1 Introduction WM AR A
Course induction and #~HALT 0 B PR
introduction: the former walks RIF LT B
students through the course BT RRES
scope and the guidelines for
assignments, assessments, and
projects. The latter includes a
preview of the key ideas of the
semester and a pilot survey on
students’ views of scientific
images.
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representation (1) A En BTE M




Introduces the concepts of
“representation” and “visual
representation” by naming
concrete examples across

disciplines and sectors.
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Klaus. Visual cultures in
science and technology: a

comparative history.

Core concept of the semester:

representation (2)

Introduces the philosophical
scholarship on representation
and visual representation, as
well as how these concepts are
associated with the
epistemology of science, i.e.
the study of a range of things
related to scientific

knowledge.
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B < A& ! Frigg, Roman,
and James Nguyen.

“Scientific Representation”.

Renaissance anatomical

illustrations (1)

Introduces the revolutionary
changes brought about by the
Renaissance anatomical
practice and the impacts of its

legacy on modern anatomy.
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Butterfield, H. "Renaissance

Art and Modern Science".




Renaissance anatomical

illustrations (2)

e Introduces the
intertwinement of
anatomical and
representing practices
in the Renaissance

time.

e Inspires students to
reflect on the similar
relationship between
anatomical and
representing practices
in contemporary
medicine and life

sciences.
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Icons, indices, symbols

Introduces the philosophical
concepts of signs (as
established by semiotics),
providing a widely applicable
conceptual framework for
analyzing visual
representations across
scientific and non-scientific

fields.
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“Peirce's Theory of Signs”.

Geological diagrams as an

expert language (1)

Introduces the pre-modern to
modern history of the
development of geological
images, demonstrating how
these visual representations
reflected the interplay among

the multiple origins of modern
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geology.

8 Geological diagrams as an B FEPELZEE T
expert language (2) Bl 2 A% ﬁ% BN
Following up on the previous FARL® 2sen BAT
introduction of the ARG - B8 RALE R
epistemological reflection of T AR
images, this topic explains BRI R S A
why scientific images are PR 2 RE
considered by many as visual | — & SR 2
languages of expert B * & ! Rudwick,
communities. This view hasa | Martin J. S. "The Emergence
lot to do with the interplay of a Visual Language for
between the development of Geological Science 1760-
visual language and the 1840".
formation of expert
communities.

9 Midterm project presentation | #p ¢ 32 E 7 > & K& 4
Along with group project B2 Bl B T
presentations and the T RTBER Y 5
instructor’s feedback, student- N L
initiated noncompetitive G
discussions, Q/A, and debates
are strongly encouraged.

10 From "truth-to-nature" to HERPFARAL L e

"trained judgment" (1)

Recaps the relationship
between visual representation
and the epistemology of
science on the ground that a
series of historical cases have
previously demonstrated such
a relationship. From this week,
students are required to read
and discuss the core reading of

the semester under
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supervision. This reading
seminar series starts with the
history of science-art
collaborations in the “truth-to-

nature” tradition of the 18"

FRRS T g BRI
P S A
B s hakm A
et - ]

century.

11 From "truth-to-nature" to AR FERE T LK
"trained judgment” (2) SR LE w2 BT
The core reading seminar goes BFEmLe - T8t 4 Y
on to introduce the 19th- TP RERIE ) S FT
century scientific ideal, FLE B o E R s
“mechanical objectivity”, and FHREFLLT S
the related (yet not necessarily LR SRR T X
consequential) separation of PRF LR 4p tdE E
science and art. Students are R
encouraged to reflect on the B < A& ! Galison, Peter.
influences of such an ideal on | “Judgment against
modern scientific practice and | Objectivity”.
the contemporary science-art
relationship (as they perceive
it).

12 Darwin’s "fake" images?! AR ABRR e~ TR
This topic furthers the EF 2 HE AT O
discussion of the interplay 1o TSREPETEL
between knowledge Ao Bl R % tp 3
production and visual Wk ZARTLER i
representation by introducing a A2
fascinatingly interesting B < & ! Darwin, C. R.
historical case, a volume on The expression of the
the study of animal emotions in man and
expressions written by Charles | animals.

Darwin.
13 From "truth-to-nature" to M ARPAERE Ak

"trained judgment" (3)

The core reading seminar goes
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on to introduce the 20th-
century standard for scientific
visual representation, “trained
judgment”, and how the
emergence of this new
standard reflected the
historical changes in scientists’

self-identity and self-image.
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“Judgment against

Objectivity”.

14 The mind’s eye PSSR B 1 ARAp
Introduces the close 29 Blifeamiain 2 2 2
relationship between [EARTR A
visualization and the hands-on LIERER AR
tradition of technology and R S T e
engineering, revealing the BTk ni]S o ble s
epistemological and %
methodological roles of R % < ~ ! Ferguson,
visualization in these fields. Eugene S. "The mind's eye:
Students should be inspired to | Nonverbal thought in
reflect on both relevant technology".
everyday examples and their
experiences in disciplinary
training.

15 Representation, presentation, Wy A PEERG s P

and persuasion (1)

Introduces the philosophical
relationship between
originality, persuasion, and the
implication of removing the
prefix “re-” from the term

“representation”.
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and Peter Galison.
Objectivity. (£ 3 ) ~ Chao,

Hsiang-Ke, and Harro Maas.

“Thinking and Acting with
Diagrams”.

16 Representation, presentation, R PRt - 2K
and persuasion (2) MRS 03 o BEA
Following the first half of the B R LR P Rl
topic, the second half uses TRMER R L
concrete examples chosen Ry - s
from protein structure study, LR G OM 7 AR GIR
nano-material simulation, and RACEHS Y IRDE A
anatomy to support the O (n F i
philosophical discussion. R PARR?

B <~ KEFRBE2Z &%
#23# % -~ Daston, Lorraine,
and Peter Galison.
Objectivity. ~ ¥ %%
Gooding, David. Experiment
and the making of meaning:
human agency in scientific
observation and

experiment. )

17 Final project tutorial HRELgE> %&.% 4 3
The tutorial consults students’ AAILFTFREEFE
final project bibliographies Ao TR AROE L
(which must be submitted W FIGIL
within the required time frame
prior to the week), responds to
students’ inquiries about
project development, and
provides an introduction to
professional presentation and
academic ethics.

18 Final project presentation HAFLET & FFA




Along with group project ez B ARy M
presentations and the S THERE R
instructor’s feedback, student- | # ~ 3 & > T g H L
initiated noncompetitive HIE o

discussions, Q/A, and debates

are strongly encouraged.
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edition Aufl. London: John Murray.

£33 P

Atkin, Albert. 2013. Peirce's Theory of Signs. In The Stanford Encyclopedia of
Philosophy, ed. Edward N. Zalta.
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Grading
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Participation Mid-Term Exam Final Exam Group Report
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Group Discussion Written report Homework Quiz
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Reflection Learning profile Project or Portfolio  Others
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Type A_45 % ; Type B_35 % ; Type C_20 % ; Type D__% (Add if needed)

Details :

l.

Course participation includes required reading discussions, case studies, and other
in-class discussions. Materials for such in-class activities will be announced
beforehand. Students must be aware that an AWOL (absent without leave) results

in a 55 on the occasion.

The midterm and final projects are equivalent to midterm and final exams.

Legitimate leave from the project presentation day(s) is only approved via the




official process.

3. Assignments and project documents must be submitted electronically.

4. The course materials (as shared on the NCCU moodle) are only for internal use in

this educational context and cannot be circulated or disseminated to any third

parties. Commercial use of the course materials is strictly prohibited.
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