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Metaphor in Geoscience:



Goals / Motivations

To inform better language use in the classroom when teaching abstract 
concepts/words

Raising awareness of how abundant the use of metaphor is in how we 
communicate science (and how we communicate in general)

The type of metaphor employed can 
impact how learner/receiver frames 
the concept in their mind

Related to cultural background; expectations of 
interpretation; equity in the classroom

Are your students interpreting your language in 
the same way that you do?









Metaphors also 
influence how we think 
about abstract concepts

• Metaphor use

• Experiential gestalt (Lakoff & 
Johnson, 1999)

• Cascade of associations
(Kahneman, 2011)







Metaphors 
highlight and hide 
features of reality

• Highlight

• The general behavior of 
material disappearing into 
the black hole

• Consumes matter and energy

• Hide

• There is a very dense mass in 
the center

• There is no hole



Metaphor Identification 
Procedure (MIPVU) (Steen et al 2010)

• Analyze word by word

• Using consistent corpus, determine 
the contextual meaning of the word 
and the most basic meaning
• Basic meaning: Typically the most 

“concrete” or “human-oriented” 
definition

• If there is a difference, the word is 
classified as metaphorical





Different categories 
of metaphors (plate 
tectonics related)

• Direct (deliberately used to 
teaching)
• “Mountain ranges had 

formed like wrinkles on a 
dried-up apple” (THE CRUST IS 

THE SKIN OF AN APPLE)

Example from: Earle, S. (2019). Physical Geology, 2nd Edition. CC-BY. 
Available: https://opentextbc.ca/physicalgeology2ed/

https://opentextbc.ca/physicalgeology2ed/


Different categories 
of metaphors (plate 
tectonics related)

• Indirect metaphors (part of the 
language of science)

• Continental drift (CONTINENTS ARE 

ICEBERGS)

• Tectonic plates (THE LITHOSPHERE 

IS A CERAMIC DINNER PLATE)

• Earth’s crust (EARTH IS A LOAF OF 

BREAD)

Examples from: Earle, S. (2019). Physical Geology, 2nd Edition. CC-BY. 
Available:https://opentextbc.ca/physicalgeology2ed/

https://opentextbc.ca/physicalgeology2ed/


Different categories 
of metaphors (plate 
tectonics related)

• Implicit metaphor (incidental via the 
author), e.g. EARTH IS/ROCKS ARE A 
PERSON

• “Plates move in a rational 
manner…”

• “The mantle pushing up…”

• “Mantle plumes were responsible 
for…”

• “A mature island…”

• “Understood their relative age…”

Examples from: Earle, S. (2019). Physical Geology, 2nd Edition. CC-BY. 
Available: https://opentextbc.ca/physicalgeology2ed/

https://opentextbc.ca/physicalgeology2ed/


The tectonic plate 
metaphor

• Tectonic has no meaning for a novice

• Plate is what they ate off for dinner
• Plates are separate

• Plates are brittle

• This conceptual understanding 
impeded student understanding about 
how earthquakes happen
• “plates colliding” 

• “plates breaking”



Taking a 
CMT/embodied 
cognition approach

• Enable experiences in the target domain

• Refer to an embodied source domain 
(LITHOSPHERE IS THE SKIN OF THE EARTH)

• “Wholeness” vs. separateness

• Elasticity vs. brittle breakage

• Reflect an embodied source domain

• Discuss what metaphor  hides and 
highlights (Niebert et al. 2012)



Nature is an 
Agent1

• “climate forcing […] is when conditions change 
to give the climate a little nudge in one direction 
or the other”

• “frozen soil contains trapped organic matter”

• “role of greenhouse gases (GHGs) in controlling the 
climate”

• “the dominant gases of the atmosphere are 
nitrogen (as N2) and oxygen (as O2)”

• “glaciation is favoured at low seasonal differences”

• **“CO2 traps heat in the atmosphere and leads to 
climate warming”**

1Examples from: Earle, S. (2019). Physical Geology, 2nd Edition. CC-BY. 
Available: https://opentextbc.ca/physicalgeology2ed/

https://opentextbc.ca/physicalgeology2ed/


Earth/Nature is 
a Machine1

• “…but also in alpine glaciers and permafrost —
melting is one of the key feedback mechanisms…”

• “Another mechanism is related to continental 
collisions…”

• “…this is a feedback mechanism that has the potential to 
equal or surpass the forcing that has unleashed it…”

• “The mechanism for that relative climate stability has 
been the evolution of our atmosphere…”

• “…Both these gases accumulate in the atmosphere and 
add to the warming effect…”

• **“…a climate-forcing mechanism is the increase in the 
amount of carbon dioxide (CO2) in the atmosphere…”**

1Examples from: Earle, S. (2019). Physical Geology, 2nd Edition. CC-
BY. Available: https://opentextbc.ca/physicalgeology2ed/

https://opentextbc.ca/physicalgeology2ed/


Agent vs. Machine

• Agent: An entity with goals, motivations, desires, etc. Someone or something that 
acts to “cause” changes.

• Highlights: Aspects of nature tend to move in a certain direction, e.g. toward 
minimum energy, equilibrium; similar inputs lead to similar outcomes, just 
like a person with certain preferences

• Hides: Nature, as far as we know, does not have a conscious awareness; 
indirect, but consistent, outcomes do not occur because of preferences, but 
because of complexity

• Machine: An unthinking/automatic mechanism or process; a piece of equipment 
that does a particular job.

• Highlights: CO2 can, like a piece of a machinery, cause an effect when 
interacting with energy in the atmosphere

• Hides: The carbon cycle does not perform an essential intentional function; it 
was not designed or built for a purpose



Agent vs. Machine

• These two ideas with conflicting emphasis occur often in discussions of 
concepts in geoscience, sometimes within the same phrase or paragraph

• **“CO2 traps heat in the atmosphere and leads to climate 
warming”**

• **“…a climate-forcing mechanism is the increase in the amount of 
carbon dioxide (CO2) in the atmosphere…”**

• Both are useful, but it is important that novices understand what is 
highlighted and hidden by each metaphor

• Do students being introduced to these concepts/metaphors 
understand their limitations?



Challenges

• Which one is the basic meaning?

• Concrete, specific, human-oriented

• Example: record (geological record) (MacMillan)

• 1. information kept about something that has 
happened (contextual and basic meaning)

• 4. a large round black piece of plastic containing music 
or other sounds

• Is there enough distinction between contextual and basic 
meanings?/grammatical role (adjective) versus grammatical 
category (verb)

• Example: stretching and bending vibrations

• What counts as a single lexical unit?

• Compound words (“full-blown climate changes”)

• Phrasal verbs

• Collocations



• Use of MIPVU procedure

• Was developed by linguists conducting broad survey 
of many types of literature

• Our purpose is an in-depth survey of a specific 
technical discipline

• Use of certain metaphors changes with scientific 
understanding, but can cause retention (metaphorically 
speaking, of course) of misconceptions

Challenges
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