Teaching Climate Change: Roundtable Discussion summary



What are the goals of teaching climate change?
Groups organized by: introductory courses, courses for majors, multi-disciplinary courses.

· What content, topics and skills are essential? 

· What are the opportunities in different learning environments? 

· What teaching strategies have you used that are particularly effective?


I. Skills and Content

Intro courses:
· Scientific basics, and method, critical thinking, vocabulary, putting today’s climate in a historical perspective

· Critical thinking, earth systems, current event analysis, elements and controls of weather and climate

· Other courses: math, statistics, physics

· Glacial budget

· Use hometown data

· AGI lab manual has an activity for glacial melt

Courses for majors:

(from a variety of perspectives)

· Fundamental drivers of climate

· Different methodologies

· Analytical methods to determine climate change

· Different time scales 

· “Snowball earth”

· Uncertainty – how to teach that
· Use example of smoking causes cancer, yet science took a long time to reach that conclusion
· Skills continuum for intro and majors: observations, descriptions, explaining, quantifying, correlating, prediction (this continuum progresses from basic to sophisticated)
· Learning opportunities including emphasis on the sense of time.

Multi-disciplinary courses:

· Energy balance

· Calculus, stats, graphs,

· Nutrient cycling

· C, O cycling

· Archaeology, dendrochronology

· Residence time

· Drivers and forces

· Modeling

· Establish a common theme, esp. when teachers are from different areas

· Designate team leader, lots of planning

· Dealing with uncertainty

· What are the students’ backgrounds and goals?

· Creating a safe learning environment to foster “outside the box” thinking

II. Strategies for how to teach:

· Gallery walk or small discussion groups - Introduce a system, i.e. solar system, and think about how to define it. Small groups foster involvement and interaction. 

· Videos like Nova, critique of the Day After Tomorrow, creating graphs

· Teaching uncertainty – it’s not black and white and that’s normal.
· Balance of lecture vs active learning. Intersperse the two. Active learning takes a lot of time and it’s easier to deliver content via lecture

· Using data sets i.e. Mona Loa

· Active learning – ask students to think of a place and describe it. The course gives the students the tools to make their descriptions more complete based on earth systems approach. Descriptions of the place evolve as class progresses.

· Active learning vs. lecture (small vs. large courses?)

· Example for uncertainly – use example for deductive reasoning (like a simple graph) and inductive reasoning (like a crime scene) where evidence is gathered, theories are presented and a verdict is reached. Compare scientific method to detective work as applied to nature. Theory may change as new evidence comes forth.

· Exercise with examples of climate over different time scales
· Go to the field! 

· Students give presentations
· Our current state of understanding changes rapidly. This can make teaching somewhat complicated.

