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The Scientific Method 

applied to

ñOrigin of the Universeò



Science: from the Latin verb scire: to know, to 

discern; originally from an Indo-European word 

meaning ñto cutò (Science ñcuts to the heart of the 

matterò ?) 

Human search for a natural explanation of what

the universe is

Science and the Scientific 

Method



Scienceé

Åa systematic process of asking questions 
about the world and then testing the answers 
to those questions (Garrison)

Åthe study of the physical world, using 
systematic observation and experiment (Encarta
Dictionary)

Åthe systematic study of anything that can be 
examined, tested, and verified (Encarta
Encyclopedia)

Åthe explanation of phenomena by natural 
processes



The success of science rests on its focus on explanations that 

can be inferred from confirmable data. (Natl. Acad. of Sciences)

Science progresses through objective analysis rather than 

through personal belief.

Objectivity indicates the attempt to observe things as they are,

without falsifying observations to accord with some preconceived

worldview. (Encarta Encyclopedia)

Whereas philosophy is concerned with the why as well as the 

how of things, science is concerned with the latter question only, 

and in a scupulously rigorous manner.
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Types of reasoning 

 

1) from experience 

2) by analogy 

3) by induction 
4) by deduction 

 

 

Pass 

ÅDevelop an idea to explain observations

ÅTest idea with new observations or by making 

predictions

ÅIf new observations, do not agree with the idea or its 

predictions, modify idea or develop a new one

The Scientific Method (according to Karl 

Popper):



Fact

In science, an observation that has been repeatedly 

confirmed and for all practical purposes is accepted 

as "true" 

Definitions from Science and creationism, 2nd Ed., 

National Academy of Sciences, Washington D.C., 

1999. www.nap.edu.

(Truth in science, however, is never final, and what is 

accepted as a fact today may be modified or even 

discarded tomorrow.)



Hypothesis

A tentative statement about the natural world leading 

to deductions that can be tested.  

If the deductions are verified, it becomes more 

probable that the hypothesis is correct.

If the deductions are incorrect, the original hypothesis 

can be abandoned or modified. 

Hypotheses can be used to build more complex 

inferences and explanations



Law

A descriptive generalisation about how some aspect 

of the natural world behaves under stated circumstances

Theory

In science, a well-substantiated explanation of some 

aspect of the natural world that can incorporate facts, 

laws, inferences, and tested hypotheses

Scientific theories must be testable and their 

conclusions are falsifiable and subject to 

change.
Theories are the endpoint of science and its highest level

of generalization.



There are important differences between the scientific use 

of ñtheoryò and ñfactò and the common use of these words.  

In science:  theories are a lot more than hunches!

Theories are understandings that develop from extensive 

observation, experimentation, and creative reflection. 

They incorporate a large body of scientific facts, laws, 

tested hypotheses, and logical inferences.



Examples of theories:

Generally accepted:

Relativity

Evolution

Germ theory of disease

The Big Bang

Heliocentric theory

Plate Tectonics

Generally rejected:

Flat Earth

Geocentric theory

Spontaneous generation (of living things)

Creationism

Phlogiston theory of heat

Still tentative:

Grand unified theories of physical forces



Science

Explanation of phenomena by natural processes. 

Its theories must be testable and its conclusions are falsifiable 

and subject to change.

Religion

Explanation of phenomena by supernatural processes:

e.g., origin of Earth and of humans.

Supernatural explanations do not produce testable hypotheses

and are asserted by their adherents to be unchangeable.

Science and Religion

Assertions regarding natural phenomena can and have been

challenged by the scientific method:  e.g., age of the Earth.



For the larger, more complex theories, science 

can never really prove them but it can 

disprove them.

A new theory is adopted only if it is better at 

explaining observations.

Explanations must be testable.

Simple theories are better than complex ones.

(the Law of Parsimony, or Occamôs razor).

Correct ideas can be used to make 

predictions.

Some areas lie outside the realm of science.



Possible origins of the universe

There was a singular state not describable by science, 

created by an omnipotent being.

There was no origin; the universe is unchanging

and infinitely old.

There was a moment of origin which contained the 

seeds for the future evolution of the universe.

Example:  Origin of the Universe:

Three possibilities:  only two are scientifically testable!



Pythagoras580-500 BC

Spherical rotating Earth

fire at the centre, magic numbers

Early cosmologists


