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The Nature of Science

People try to understand their surroundings = a=e

Everything (universe) has consistent basic rules
Rules discovered by careful, systematic study
Nature is a “closed system”

(must explain without reference to “supernatural”)

Both bring “order” to understanding
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Science Often Predicts the Inevitable
Increased water temperatures = [T
More evaporation = =COMING
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Human destruction of environment

Laurie Garrett
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Overuse of anti-biotics

Pandemics inevitable
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Science Often Predicts the Inevitable

CHARLTON HESTON  LEIGH TRYLOR-YOUNG

SD?[ENT GREEN

SCIENCE FICTION WRITERS FORESEE THE
INEVITABLE, AND ALTHOUGH PROBLEMS

AND CATASTROPHES MAY BE INEVITABLE,
SOLUTIONS ARE NOT.

- ISAAC ASIMOV -

...People are still the same.
They'll do anything to get what they need.
And they need SOYLENT GREEN.
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NOTHING SPREADS LIKE FEAR

CONTAGION
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“The good thing about
science is that It's
true whether or not

you believe in it

Neil deGrasse Tyson

LIBERAL

| CONSPIRACY |
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| STICK TO
MY OPINION

PLEASE DO NOT

CONFUSE ME WITH

Science is organized common sense where many
a beautiful theory was Rilled by an ugly fact.

(Thomas Henry Huxley)
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The Nature of Science

Science (Latin for “knowledge”):

Data based on objects percelved by senses
gualitative = observed
guantitative = measured

Observations define the belief system

N g
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The Nature of Science
Continual revision leads to more understanding,
but to
Not Timeless, Universal, Necessary, Certain
Not “that which can never be wrong”

Scientific Method useful because It:
Offers reliable explanations
Makes accurate predictions
&

It Works!
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Scientific Method

Observation (watch, collect data)
Hypothesis (tentative explanation: must be fallible)
Based on “null” hypothesis
Hypothesis Is false until proven true
Experimentation (controlled testing)
Revise hypothesis to fit observations
Test (Observe) revised hypothesis

Hypotheses

Findings
(Conclusions)
(sjuswiiadx3)

Sainpasoid

Data
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Scientific Method

Process Repeats until THEORY (model) predicts observations
Theory: cohesive, coherent package that
describes observations
predicts events
has proven useful for multiple scenarios
may “evolve” (change) with new data

In common everyday English:
Theory = flimsy explanatory thought based on minimum observation
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The Nature of Science

Science is controlled by data (observations)
Science changes when data are different from theory
Testing & revising

Continually builds on the previously established

“If I have seen further, it is by standing on the shoulders of giants”
Isaac Newton (1675)

PHILOSOPHIZE
NATURALIS, J.

B PRINCIPIA

Copyright Larry P. Taylor, Ph.D. All Rights Reserved



Theory vs. Law

Theory

Copyright Larry P. Taylor, Ph.D. All Rights Reserved

Theory

explains
WHY
natural
phenomena
occur

« based on
hypotheses

« can be used
to make
predictions

« can be revised

Law

Law

summarizes
a set of
observations
about natural
phenomena
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\C}/ Its Just a Theory!

Shouted (louder makes it more correct (g))
Derogatory tone (as if “theory” is a bad thing)

i IF YOU SAY,
IT S ]UST A TH EORY
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UNDERSTANDING OF SCIENCE.
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Einstein’s THeOry of Relativity (1916): N\ S

A seminar on
Time Travel will
be held two
Wweeks ago.

SPEED
LIMIT

A1p  _8nG C
Rab 2Rgdb ct T“b' 670,616,629
MPH
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Relativity: Time Measurements At high Speeds
Faster the speed; slower time flows

Failure to compensate for relativity:
GPS position error increases 6 mi/day
Error of one-billionth of a second = 1000 feet on surface

PR o

>27.,OOO‘ satellites

Copyright Larry P. Taylor, Ph.D. All Rights Reserved




Relativity: Its Just a Theory

Everything satellite-dependent uses It;
No relativity ... no cell phones, internet, video
streaming, or navigation
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Science Changes The Way We Look At The World

.,

“Science is a mindset, a process, a way of reasoning about the
world that allows us to expose wishful thinking and biases and
replace them with deeper, more reliable truths.”

-Sam Kean (The Icepick Surgeon)
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