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Objects share a similar relational role within a relational system

Analogy: Relational similarity 



Analogy is formed 

1. Component inside electrical device

2. Organelle inside cell

Knowledge from one analogue is transferred to the other

1. Batteries provide energy to remote control

2. Mitochondria provide energy to cell

Analogical reasoning



Three types of scientific analogies

1. Analogical models and theories

2. Cross-domain analogies

3. Implicit analogical comparisons



Scientific knowledge

Descriptions and explanations of things and phenomena

Things and systems of things

- Features

- Physical and spatiotemporal structure 

- Causal relationships

Scientific categories 

- Groups of things that that are the same across some dimension of 

similarity 



Scientific theories as models

- Physical, diagrammatic and mathematical representations

- Exist independent of target system

- Structure of models claimed to correspond to the structure of 

target system ²analogical representations

- Tools that provide a means to extend our cognitive abilities 
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Iterative adaptation and development of existing models 

How does science develop theories?

òone of the main functions of an 

analogy or model is to suggest 

extensions of the theory by considering 

extensions of the analogy, since more 

is known about the analogy than is 

known about the subject matter of 

the theory itself êó

Mary B. Hesse (1952)



Combining different models into unified models

- E.g., Ideal gas law

How does science develop theories?



When there are no existing models to adapt, what do scientists do?

They have to use cross-domain analogies ²recycle parts from existing 

models

Investigating novel phenomena 



Analogy

- Sunlight causing patterns of 

light on the moon

- Sunlight causing similar 

patterns of light on the Earth

Analogical reasoning

- Patterns of light on the Earth 

caused by mountains casting 

shadows

- Inferred the existence of 

mountains on the moon

Galileo and mountains on the Moon



Analogy

- Dynamics of energy transfer 

in water

- Dynamics of sound transfer in 

air

Analogical reasoning

- Dynamics of energy transfer 

in water caused by wave 

motion 

- Inferred that sound transfer 

involves wave motion

Vitruvius and sound waves



Thermodynamics:

Energy can neither be 

created nor destroyed

Theories of the mind

Computers:

­Reason® by 

manipulating symbols

Neural networks: 

Knowledge stored 

across the structure of 

a distributed network

Psychodynamic 

theory of mind 

(not a scientific theory!)

Representational 

theory of mind

­Brain® theory of 

mind



Scientists investigating novel phenomena face the same challenge as 

students learning about novel phenomena (novel to them)

Both have to use analogies, whether explicitly stated or not

Scientific knowledge and analogies
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Temporal structure: History of the Earth

If the history of the earth were 

compressed into 24 hours, starting at 

midnight:

- The dinosaurs didn®t appear until 

about 10:45 in the evening and were 

wiped out about 11:40

- Humans didn't appear until about 

11:59:58 - two seconds before 

midnight

- Europeans didn't settle in North 

America until 1/100th of the second 

before midnight

Using analogies to introduce a new concept



Using analogies to introduce a new concept

Spatial structure: Internal structure of the Earth


