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The values and ethical principles of
a society are shaped by literature,
history, philosophy, art, ...... and

of course by SCIENCE.
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SCIENCE HUMANITIES

The Two Cultures
and the
Scientific Revolution

ORIGINS
OF
CREATIVITY _j&.,-

Today, in a more technological society than ever, it seems essential to
overcome this barrier between the two cultures (scientific and humanistic)
and propose an education that integrates both branches of knowledge.
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The intellectual implications of science

Sciehce cohitributes to our culture ih many

ways, as a creative intellectual activity in its
owhn right, as the light which has served to

illuminate man’s place in the universe, and as
the source of understanding of man’s own
hature.

~ John F. Kennhedy
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Kant divided cognitive
activity on senses
(uyscrBa), intellect and
reason. Intellect is an
ability to construct logic
conclusions.

(RITICAL
INKING
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Root Causes: What Are the Problems Behind the Problem? ' 7 ? ? ?
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Holism Looks atoverall picture but
fails to see how the smaller

ConSiderS "X" a“ factors may effect the whole

*When doing art, | am holistic
at once oras a because | focuss on the whole.

whole | see details, but the whole
picture is most important
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Rationalism EmMpIricism

Knowledge is derived
from reason and logic.

Knowledge is derived from

R t [ experience/experimentation.
aslionatisMm

Mathematics is the

V5 Experimental science is the
paradigm of knowledge. E Mp iricis paradigm of knowledge.

Experimental science cannot
produce certainty.

Genuine knowledge is
certain because it is
rational, not empirical.
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(Science for truth) (Science for power)
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Of the Scwntgﬁc Mind a/ Q0

Science
is organized
knowledge.

Wisdom is
organized life.

-immanvel Kant-

 “The Place of Science in
. Liberal Education”
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Science is Everywhere!!

science
It E=mc?

humanities

We are living exciting times where knowledge flows and gets shared like never
before. We are flooded everyday with awesome technological scientific novelties
that are almost immediately incorporated to our lives.
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| Redefining Reality:
The Incellectual Implicaci
of Modern Science e

Redefining Reality:

—— The Intellectual Implications of Modern Science

In Newton’s conception, time was absolute, fixed, and immutable, but after
Einstein, time became softer, able to be stretched and contracted; surrealist
artists attempted to capture this revision of our notion of time.
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Warbler finch Cactus ground finch
(Certhidea olivacea)

(Geospiza scandens)
N ! 5 wﬁ

Sharp-beaked
ground finch
(G. difficilis)

Small N h Small ground
insectivorous finch
tree finch (G. fuliginosa)
(C. parvulus)
%
Large . Medium ground
insectivorous & finch
tree finch o (G. fortis)
(C. psittacula)
Vegetarian E Large
tree finch ground
(Platyspiza % finch
crassirostris) Vs (G.

magnirostis)

Woodpecker finch
(Camarhynchus pallidus) -
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HiEEF==2% Evolutionary Arms Race
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Coevolution Continued...

-S>

The crab is the Natural selection favors Through natural selection, In response, natural selec-

natural predator snails with thicker shells crabs evolve more powerful tion favors snails with even

of the snail. and spines. claws that can pierce the thicker shells and spines.
snails’ thick, spiny shells.

a ey B Py |

* Coevolution can occur in competitive relationships,
sometimes called an evolutionary arms race.
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The only constant is change.

~ Heraclitus
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(genetic central dogma)
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The Central Dogma
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MEIEHEE (master regulatory gene)
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Ciliary body

“LIFE BY CHANCE”
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Ciliary body

Human Whale Bat
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Space-filling,
Hierarchical,
Branching network
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“EVOLUTION; OF COURSE, IS NOT SOMETHING
THAT SIMPLY APPLIES T0 LIFE HERE ON EARTH:;

e T APPLIES T0 THE WHOLE UNIVERSE."
ONIVERSE
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Anthropocentric

Humansg are afthe centre

Humankind: Masters over Nature ?
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thics Recognize plant

and animal
rights.

Realize the
intrinsic worth of
nature.

Economical Ethical Ecological
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ECOLOGICAL
CIVILIZATION

TOWARD

GREEN IS GOLD
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Are Humans Going to Be Hacked?

Few Crazy
Gene-Hacking Things
with
CRISPR-CasA...
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Though
human cloning
is
unethical,
cloning organs
or
body parts
for
therapeutic
or

medical purposes

is
ethical.
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A Mind Without A Brain: The Science Of Plant
Intelligence

First exposure

Dehydration  Rehydration
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Dehydration
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Can plants think ?

Can plants talk ?

Can plants learn ?

Can plants remember ?
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Science 361, 1112-1115 (2018)

Glutamate triggers long-distance,
calcium-based plant defense signaling

Masatsugu Toyota®***, Dirk Spencer*t, Satoe Sawai-Toyota®t, Wang Jiaqi', Tong Zhang™"s,
Abraham J. Koo™?, Gregg A. Howe®’, Simon Gilroy™*

Animals require rapid, long-range molecular signaling networks to integrate sensing and response
throughout their bodies. The amino acid glutamate acts as an excitatory neurotransmitter in the
vertebrate central nervous system, facilitating long-range information exchange via activation of
glutamate receptor channels. Similarly, plants sense local signals, such as herbivore attack, and transmit
this information throughout the plant body to rapidly activate defense responses in undamaged parts.
Here we show that glutamate is a wound signal in plants. lon channels of the GLUTAMATE RECEPTOR-
LIKE family act as sensors that convert this signal into an increase in intracellular calcium ion
concentration that propagates to distant organs, where defense responses are then induced.

The scent of newly

cut grass has been
identified as the

plant’s way of

signaling distress

Grass Sends SOS Signals
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Current Biology 26:1763-1767
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Green plants as intelligent organisms

NEW DIRECTIONS IN
PLANT ETHICS

New Directions in Plant Ethics
explores plant ethics as an

PLANT ETHICS emerging field in bioethics. It
CONCEPTS AND APPLICATIONS contributes to developing
Angela Kalllnu'i:d:(:‘i::n Di Paola and SyStematIC approaCheS to the
Moy S v life of plants, highlighting the T

specific traits of plants as a
distinct life-form. Instead of
approaching plants as moral
patients, it emphasizes and
analyzes the relations -
between plants and persons. T Ememm st
In this regard the project
focuses on the normative
dimensions of cultural
practices addressing plant life
and practices of exchange
among persons and plants.

Iant Ethics

een: Fresh Perspectiv n Pla

& in Environmental Ethics

en, OE
t flr die Bioethik?

Forest Ethics


https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjzla674tviAhVIHqwKHUH3Cy4QjRx6BAgBEAU&url=https://www.walmart.com/ip/Plant-Ethics-Concepts-and-Applications/858035153&psig=AOvVaw0_7QLLVlhjmwoCcy53Pr4w&ust=1560147914136690
https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjzla674tviAhVIHqwKHUH3Cy4QjRx6BAgBEAU&url=https://www.walmart.com/ip/Plant-Ethics-Concepts-and-Applications/858035153&psig=AOvVaw0_7QLLVlhjmwoCcy53Pr4w&ust=1560147914136690

QS BRI S A ET L
- THE STRUGGLE
FOR

SURVIVAL

the

selfish
e

OXFORD




ﬁz BAGE IR IRAR R F R E T



https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi96sPhyprQAhWEIsAKHRscDKMQjRwIBw&url=https://southcarolina1670.wordpress.com/2012/01/27/back-scratching-at-expense-of-sc-taxpayers/&psig=AFQjCNEtNcN-nZftIHyinNQfF8QzkpgWlQ&ust=1478743416298069
https://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi96sPhyprQAhWEIsAKHRscDKMQjRwIBw&url=https://southcarolina1670.wordpress.com/2012/01/27/back-scratching-at-expense-of-sc-taxpayers/&psig=AFQjCNEtNcN-nZftIHyinNQfF8QzkpgWlQ&ust=1478743416298069

QA o AR A E A2

|

8 +) Yo
?"“ :‘f@?” A% (humanity) = ABYEE (nature) + $E{E (virtue)

u m a n ' t Empathy-Altruism Hypothesis
The Egoist The Altruist

RE. ML

Py

"Yuck! He's hideous "Poor man, he must
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Education

Teacher Knowledge ,\
Update Resources J

Why is
GContinuing
Professional

important for
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Does the Biology we Teach

Reflect the Biology-we Do?
il P SN
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2% A View forthe 215 Century
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James P. Collins, Assistant DlreCtor for Biological Sdenos
National Science Foundation:
Transforming Undergraduate Blology Eduéation: Mobilizing the
Community for:Change.
16 July 2009
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The Art of Teaching

Teaching as a
Design Science

.'..0..60;.

0%
"The art of

5 teaching is the

art of assisting
discovery.*

~Mark Van Doren

Best researchers not always bets teachers !
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