The Elements of Science

Reminder: Register your Clicker

» In order to eam points for your i>clicker responses,
you must register your i>clicker online (but doa’t
worry, you will still get the points from before
registration).

* Go to www.aclicker com/registration
* Fill m:
* YOur name
* your PID (stedent ID) sumber
* your clicker ID (Jocated on the
back of your clicker, below the
scan code)

= chck ENTER

What Do Scientists Do?

= One proposal: Scientists observe what happens
in the world
= Mendel observed a pattern in the nheritancea ¢
trads in peas

’

» Halley observed a pattem in the occurrenca of a
comet
= But they do much more: they attempt to explain
why things happen
* Mendel proposed factors which accounted for
tra

= Halley propaosad an orbit for a comet




Hypotheses and Theories

= A hypothesis 1s a conjecture about the way some
phenomenon n the world is or beha
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Predictions and Explanations

* We value hypotheses and thearies because they give us
power and satisfy our curiosity

= Predictions—specific detectable phenomena which we
cam infer from a hypothesis and to which the hypothesis
1$ commutted (false predictions count against the truth of
a hypothesas)

* From the hypothesis that mosgurtoes tramsmit malaria, we
peodict that if we eliminate mosguiiocs we will stop the
spread of malaria

* Explanations—enable us to understand why something
happens and ofien to alter it

= From the hypothesis that & discase is produced by &
vitamin defciency, we can figure out how to treat that
drscase

Representations and Phenomena

Statements: Atoms of
representation
s A statement is a sentence that has a truth value—it
1s either true or false {even 1f we do not know
which)
® Today 13 Saturday
® A woman will be President of the US in 20240
= DNA 15 tound m the nucleus
A statement has an internal structure (subject,
predicate, cte.). but for our purposes we will not
20 1INSIac of a statement.

® We will Ireat statements as stoms (mndivasible)




Combining Statements

* While we won't divide them, we can combine them
using connectives such that the truth value of the
compound is datarmined solaly by the truth value of
the components
= AND: true when both componants are true

= OR: true when at least one of the components
are true

* IF, THEN: true unless the first component is true
and the second false

= NOT: true if the component |s false
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Types of statements

Contingent statements: whether they are frue or false
depends upon the truth value of their components

Contradichions: false no maller what the truth value of
the component statements are

Tautologies: true no matier what the iruth value of the
component statements are
Definitions: stipulate that the two components have
the same truth value
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Define game

Define bird

Flying: Not all birds fly {(and most insects
do)

Feathars: is everything with feathers a
bird?
Caudiptaryx, Microrapior seem o have
had feathers but are not birds

The case of color terms

® Central colors. red, blue,

green, elc.

Although many others
have names, the
longer, and not well

known

Boundaries less important
than local instance




Doing without definitions
Using examples and similardy: start wih bypical cases
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Extend to unusual cases

LEWIS CARROLL, Through the
Looking Glass

*1 doa't know what you mean by “gloey'™ Alice sald.

Humpty Dumpty smiled comtemptoously. “Of course you doat -
till I sell you. | meant “there’s 2 nice knock-down argument for

*But glory dogsn't mesn *s nice knock-down argument,™ Alice
abjected

*“Whes / use 2 woed" Humpty Dumpty said, & o rather scoenful
tome, “it means jast what | choose & 90 mean « nedther maore noe
Joss."

*“The guestion 18," said Alics, “whether you ¢am make words mesn 0
marny different things *

*The question #," stid Hempty Dumpty, “which is %0 be master —
that's il ™

Words have history
But are open-ended

“The words and phrases used by men and women
throughout the ages are the loveliest flowers of
humanity... the whole past from the time when the
word was coined is crystallized in it; it represents
not only clear ideas, but endless ambiguities.”
= GEORGE SARTON (1952) A History of
Science, Preface




Defining Argument

* Wik s pichize mtay repocecs

ppoct for «
gument provides reasons 1o believe something
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Premises and Conclusions

slatements oflered in suppoct are called premas
® Often indicated by words such as Because, Since, Given

that, On account of, ek

The statements that are supported are called

conclusions

# Often indicated by words such as thus, therefore, thas
ablishes

Example: Today wlay, thus, sun will set

Example: Because ' 15 water on Mars there will be

late




Clicker Question

Good and bad arguments
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Valid Arguments

¢ Avald argument |s an argument in which, If the premises
ware frue, the condlusion must also be true

¢ Avalid argument camnot have true premises and a false
conclusion

This relationship is modat: &t tells us what woold be the
case were certain condifions to be met. These condifiors
might not be satisfied, and 1 modal defirition tells you
nothing about what happens when they are not satisfed.

Ore way 10 assess whether an argument Is valid Is 1o use
your imagination and see ¥ you can imagine a siuation In
which the premises ame true and the conclusion false

If I8 possible 10 imagine such & siluation, then the
argument is prabably not valid
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