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The two languages

of science 

Chapter 3

“If we allow ourselves the license of talking about genes as if 
they had conscious aims, always reassuring ourselves that we 
could translate our sloppy language back into respectable terms 
if we wanted to, we can ask the question, what is a single selfish 
gene trying to do?”

Richard Dawkins, The Selfish Gene



“The Selfish Gene” by Richard Dawkins (1976)

“We are all survival 
machines – robot 
vehicles blindly 
programmed to preserve 
the selfish molecules 
known as genes”



Anthropomorphisms are a special type of metaphor 

● To ‘anthropomorphize’ is to give 
human attributes to nonhuman things.

● Anthropomorphisms are a special type 
of metaphors.

● Some believe that anthropomorphizing 
can lead to miscommunication and 
misunderstanding.
○ Clearly genes, proteins, and cells 

do not “feel” or “want” anything, 
they are not driven by intentions, 
but instead move and change 
based on physical and chemical 
forces.



What do you see in this animation?

http://www.youtube.com/watch?v=1pMgry05WJg


Our brains are wired to adopt the ‘intentional stance’

● Social cognition was crucial in our evolution.
● To interact with other people we try to predict their actions.
● We do this by adopting the intentional stance: we infer beliefs, desires, and 

intentions
● Neurological research supports this notion.
● This is analogous to GPUs, which are optimized for processing image-based 

information

Spunt et al. J Cogn Neurosci. (2015)



The Heider-Simmel animation demonstrates how we intuitively 
take an intentional stance

The Heider-Simmel animation. An 
animated movie involving two triangles 
and a circle leads us to tell a story filled 
with motivations and purpose. 

http://www.youtube.com/watch?v=1pMgry05WJg


Metaphors We Think With: The Role of Metaphor in Reasoning
“We find that exposure to even a single metaphor can induce substantial differences in opinion 
about how to solve social problems”

Thibodeau PH, Boroditsky L. PLoS One. (2011)



● The “Iron Rule” of science is that all 
scientific arguments must be settled by 
empirical testing, and empirical testing 
alone.

Science has been successful because it only accepts empirical 
testing as evidence for an argument



The language of day science

● Day science language is used in:
○ Scientific papers
○ Conference presentations
○ Grant proposals
○ Journal clubs or peer reviews of 

manuscripts, where we ask if the 
claims are supported by evidence

● Day science starts with a hypothesis that 
must be expressed in precise, 
metaphor-free language.

● Day science then sets up conclusive 
experiments with the appropriate 
controls, and uses statistical methods to 
assess our confidence in the results



● As humans, we require a language 
permissible to intuition—one that gives us 
a “feeling” for the phenomenon.

● In night science language, we are allowed 
to anthropomorphize freely, helping us to 
grasp why and how something may be 
happening. 

● Night science language is not precise, but 
what we lose in rigor, we gain in intuition. 

● We ask “what does the organism want?” 
We put ourselves into the shoes of a 
gene. We ponder the best strategy for a 
genome in a given situation.

● We speak in night science language when 
we are improvising with a colleague.

The language of night science



● “If we allow ourselves the license of talking about 
genes as if they had conscious aims, always 
reassuring ourselves that we could translate our sloppy 
language back into respectable terms if we wanted to, 
we can ask the question, what is a single selfish gene 
trying to do?”

Richard Dawkins, The Selfish Gene

Translating between night science language 
and day science language 



● Night science language: 
○ “a cancer gene aims to secure an unfair 

advantage” 
● Translated into respectable Day science language: 

○ “a mutation to a proto-oncogene that causes an 
increased growth rate of the cells that carry the 
mutation will over time lead to an increase in 
the total fraction of body cells that carry the 
mutation.” 

Scientific statements expressed in the anthropomorphizing terms of 
night science can be rephrased in the language of day science.

From our book, “The Society of Genes”



Translating night science language into respectable day 

science language



The language of discovery 

● A truly new idea is born only roughly formed—there may not even 
be words for it yet. 

● To make that idea falsifiable and thus testable by day science, it 
needs to be reshaped and refined, and an inexact yet intuitive 
language is all we initially have for that task. Day science starts 
with a hypothesis that must be expressed in precise terms.

● An example is ultra-selfish elements in the genome.
● Another example: Transcriptional scanning in spermatogenesis.



Lost in translation

● Night science language can lead to 
misunderstandings if we do not clearly 
distinguish it from the realm of day 
science.

● When venturing into night science 
language in a scientific talk or paper, it 
should be explicitly noted. 

● An insistence on day science language 
during a night science discussion will 
bring the flow of thoughts to a halt.  



● Pairs: Again we will get into pairs.
● Explain a project you are working on to 

your partner in day science language.
● Then translate your project into night 

science language.
● Together with your partner ask 

questions in night science language.
● Try to translate any interesting 

questions back into day science 
language. 

● Swap roles with your partner, and 
repeat.

         Exercise: Using anthropomorphisms for new ideas



Post-exercise reflection

Did the anthropomorphisms give you ideas?

We would love 
your feedback!



Summary of Chapter 3

Day Science: Highly precise and metaphor-free

Night Science: Metaphors, analogies, and      
anthropomorphizing


