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• Dynamic Earth
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• The Oceans
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Principle #3: 
Geoscience expertise ≠ ability to identify every rock

• Learning to be an expert really 
means learning the process of 
science, how we know what we 
know

• For many students, how 
geoscientists know things is very 
different from their experiences in 
other science courses

• Introductory geoscience courses 
are therefore critical places to 
emphasize real geoscience 
expertise



How does these grand ideas translate to reality?

(at least in this case)
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• 1891  John Casper Branner, a geologist, 
is the first professor hired at Stanford in 
the Department of Geology

• 1947  School of Mineral Sciences, with 
degrees offered in geology, geochemistry, 
geophysics, mining, metallurgy, and 
petroleum engineering

• Today  School of Earth Sciences, with 
undergraduate degrees in:

Earth Systems

Energy Resources Engineering

Geological and Environmental Sciences

Geophysics
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Believe it or not, this created problems.
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• Started with faculty teaching introductory courses (~5 people)

• Brought the list to the entire faculty (~45 people) and solicited feedback 
on the following questions:

Have we missed something critical as a broad objective for an 
introductory Earth Sciences course?

If you teach an mid-level undergraduate course, are these the skills and 
knowledge you expect your students to have? 

How do these learning outcomes and courses fit into the bigger 
curriculum picture? How do we build on these skills and carry them 
through into upper-level course?

• Allowed everyone to voice their opinions, and generalized out to...
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Over the extent of the course, activities in introductory courses should include

• An introduction to the interconnectedness of earth systems and processes and 
the complexity of natural systems, including the role of humans in influencing 
earth processes and responding to hazards

• An introduction to the time scale of earth processes, including how the earth and 
its composition and biological components have changed over time

• Active use of the observational tools of the earth sciences, whether those tools 
are found in the field, the laboratory, or the computer

• Addressing problems in a quantitative fashion appropriate to the Earth sciences, 
including estimating uncertainty, scaling relationships, and using models

• Reflection upon the unique aspects of the earth sciences

• Communication of Earth science concepts, from fundamental knowledge to 
complex relationships between research and issues of societal concern
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Benefits of process

• Guided new course development 
- where were we missing 
courses?

• Focused design of activities for 
existing courses - what aspects 
were missing?

• Demystified courses in other 
departments, amount of overlap 
decreased 

• Created multidisciplinary 
community around introductory 
courses




