
The Pillars of Science

Theory
A well-substantiated explanation of a feature 
of physical reality. 

Mathematical model
A mathematical representation of the essential 
aspects of a theory, which can incorporate 
analytical expressions, differential equations, 
algorithms, etc. A model should provide usable 
knowledge, by providing explanations for 
observations, quantifying the influence of model 
components, or by making predictions. 

Observation
An act or instance of recognizing a feature of 
physical reality through the use of senses or 
instruments. 

Experiment
A controlled procedure to test a hypothesis 
about physical reality.

Physical reality
Everything that is real (contrasting imaginary) 
or existent, both known and unknown. 

Computer model
A discretization of a mathematical model 
designed to render it to a form that can be 
processed by computing devices. 

Validation

The process of determining the degree to 
which a model provides an accurate 
representation of physical reality, from the 
perspective of the intended use of the model. 

"Do we solve the right equations?" 

Verification

The process of determining the accuracy with 
which a computer model can evaluate the 
mathematical model on which it is based. 

"Do we solve the equations right?" 


