
Epistemological bases

Definitions and applications



Epistemological bases

Epistemology: the philosophical study of the nature, origin, and 

limits of human knowledge 

• The term is derived from the Greek epistēmē (“knowledge”) 

and logos (“reason”), and accordingly the field is sometimes referred to as the 

theory of knowledge.

• Epistemology has a long history within Western philosophy, beginning with the 

ancient Greeks and continuing to the present.

• Along with metaphysics, logic, and ethics, it is one of the four main branches 

of philosophy, and nearly every great philosopher has contributed to it.

From: https://www.britannica.com/topic/epistemology

https://www.britannica.com/topic/epistemology


Is there a unique definition of “Scientific method”?

Experiments

Observations

Conclusions

Scientific laws

AI ?



Paper + ext data

17+10 pages

6+8 figures







What’s the best way to investigate?



Scientific question

Hypothesis

Controlled, systematic and 

reproducible observations

Data Analysis

Conclusions and Scientific facts

Previous knowledge









HYPOTHESIS
Conjecture or explanatory proposal, developed on the basis of limited 
evidence, as a starting point for further investigations

MODEL
Simplified representation of a real object or phenomenon, based on 
some of its characteristics, deemed relevant:

• Conceptual models – useful to understand, to further investigate

• Operational models – to define practical rules to approach an 

object of investigation

• Mathematical models – to quantify phenomena, predict behavior

• Grafic models – to visualize







Africa 30.370

N. America 24.490

S. America 17.840

Antarctica 13.720

Europe 10.400

Oceania 99.010

Asia 43.810

Continent
Area

(km2 x 1000) 

Greenland 2.166 Australia 7.703
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Theory

Explanation of specific aspects of the natural world, based on solid scientific bases (e.g. Evolution; Continental 
drift; Relativity)
Note: the colloquial use of this word, often does not reflect this definition
Law

Short statement on natural facts, strongly based on scientific evidence, with strong predictive power; 
usually it can be expressed in mathematical form; makes quantitative predictions (E.g. Hardy-Weimberg)

Principle

A theorem or a scientific law applicable to a wide part of reality (e.g. Heisenberg)

Hypothesis

Conjecture or explanatory proposal, developed on the basis of limited evidence, as a starting point for 
further investigations

Model

Simplified representation of a real object or phenomenon, based on some of its characteristics, deemed
relevant:
• Conceptual models – useful to understand, to further investigate
• Operational models – to define practical rules to approach an object of investigation
• Mathematical models – to quantify phenomena, predict behavior
• Graphical models – to visualize

Dogma

A settled or established principle
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