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The Nature of Science

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

LPT

People try to understand their surroundings

Mythology put faces on forces of nature

Science (Natural Philosophy) assumes:

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

The Nature of Science
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Science Often Predicts the Inevitable
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Increased water temperatures ����

More evaporation ����

More atmospheric water vapor ����

More rain (flooding)

More severe storms
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Human destruction of environment

Emergence of new microbe species

Overuse of anti-biotics

Emergence of “super-bugs”

Pandemics inevitable 
1994

Science Often Predicts the Inevitable

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



3

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

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



4

LPT

Science (Latin for “knowledge”):

1. A collection of knowledge or facts

Data based on objects perceived by senses

qualitative   = observed

quantitative = measured

Observations define the belief system

2. Practice or method of investigation
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The Nature of Science

Continual revision leads to more understanding, 

but NOT to ABSOLUTE TRUTH.

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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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

Scientific Method
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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

“All models are wrong, but some are useful”
Sanjay Gupta, MD  (CNN Medical Advisor)

In  common everyday English: 

Theory  = flimsy explanatory thought based on minimum observation

Scientific Method
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Science is controlled by data (observations)

Science changes when data are different from theory

Testing & revising NEVER ENDS!

(Science is “fallible” and “temporal”)

Continually builds on the previously established

LPT

The Nature of Science

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

“If I have seen further, it is by standing on the shoulders of giants”

Isaac Newton (1675)

Theory vs. Law
Theory

Explains observations

Predicts behaviors

Tested many times

Explains WHY

Never  absolute

Law

Summary of observations    

(often an equation)

Not  WHY … What is

No known exceptions
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Its Just a Theory!

Shouted  (louder makes it more correct (g))

Derogatory tone (as if “theory” is a bad thing)
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Goebbels Law of Propaganda:

Repeat a lie loudly and often and it will be believed

Shannon’s  Information Theory (1948)

Mathematical Theory of Communication

Best way to represent data is binary data stream

Every Modern Digital Device Uses this Theory
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Einstein’s Theory of Relativity (1916):
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Relativity: Time Measurements At high Speeds

Faster the speed; slower time flows

>27,000 satellites

Electronics depend on time-sync pulses

GPS requires precise time measurements

Failure to compensate for relativity:

GPS position error increases 6 mi/day

Error of one-billionth of a second = 1000 feet on surface
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Theories make the world work!

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
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“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)


