Big Ideas vs. Topics
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	Earth Science Topics
	Astronomy
	
	
	
	
	
	
	

	
	· Earth’s Motions
	
	
	
	
	
	
	

	
	· Seasons
	
	
	
	
	
	
	

	
	· Solar System
	
	
	
	
	
	
	

	
	· Deep Space
	
	
	
	
	
	
	

	
	Meteorology & Weather
	
	
	
	
	
	
	

	
	· Weather Variables
	
	
	
	
	
	
	

	
	· The Atmosphere
	
	
	
	
	
	
	

	
	· Weather Systems
	
	
	
	
	
	
	

	
	· Weather Forecasting
	
	
	
	
	
	
	

	
	· Weather Hazards
	
	
	
	
	
	
	

	
	Climate
	
	
	
	
	
	
	

	
	· Insolation
	
	
	
	
	
	
	

	
	· Geographic Factors
	
	
	
	
	
	
	

	
	· The Water Cycle
	
	
	
	
	
	
	

	
	· Human Influence
	
	
	
	
	
	
	

	
	Geology
	
	
	
	
	
	
	

	
	· Weathering, Erosion & Deposition
	
	
	
	
	
	
	

	
	· Landscapes
	
	
	
	
	
	
	

	
	· Minerals & Rocks
	
	
	
	
	
	
	

	
	· Plate Tectonics
	
	
	
	
	
	
	

	
	· Earth History
	
	
	
	
	
	
	

	
	Oceanography
	
	
	
	
	
	
	


Topics were taken from New York State Earth Science Core Curriculum,  (Note that mapping was removed).

Identifying Earth Science Big Ideas:

“If, in some cataclysm, all of scientific knowledge were to be destroyed, and only one sentence passed on to the next generations of creatures, what statement would contain the most information in the fewest words?” (Feynman, 1963)

Feynman’s question served as the genesis for this work.  We first asked a more Earth science specific version of the question of ourselves and then of our colleagues: “If all understanding of Earth science was lost except for a few paragraphs, what should those few paragraphs say?”  And a follow up question: “What key ideas do we want students to hold onto as a result of taking Earth science?”  
A big idea is not simply a topic that typically appears in textbooks, but a key concept that cuts across all topics within a discipline. “A big idea can be described two ways: as involving an enduring principle that transcends its origins, subject matter or place in time; and as a linchpin idea – one crucial to a student’s ability to understand a subject” (Wiggins & McTighe, 1998 pg. 113).  Furthermore, big ideas require uncoverage – a sustained inquiry with breadth and depth.  A novice and an expert may both understand a big idea, but they likely understand it in different ways and to different degrees.  While big ideas are not the same as the generative topics described by Wiske they are similar in that they “often have a bottomless quality, in that inquiry into the topic leads to deeper questions”(Wiske, 1998a).

A defining set of big ideas can be identified that encompasses all that is important to understand within a particular discipline.  For any field, the set of ideas should be manageable – five or six or seven – so that it provides focus and cohesion.  This resonates with the National Science Education Standards, which suggest a change in emphasis related to content from, “Covering many science topics,” to “Studying a few fundamental science concepts” (National Research Council, 1996, p. 113).  Further, it harmonizes with the work of the National Academy of Sciences Committee on How People Learn:  
This essential link between the factual knowledge base and a conceptual framework can help illuminate a persistent debate in education: whether we need to emphasize “big ideas” more and facts less, or are producing graduates with a factual knowledge base that is unacceptably thin. While these concerns appear to be at odds, knowledge of facts and knowledge of important organizing ideas are mutually supportive. Studies of experts and novices—in chess, engineering, and many other domains—demonstrate that experts know considerably more relevant detail than novices in tasks within their domain and have better memory for these details... But the reason they remember more is that what novices see as separate pieces of information, experts see as organized sets of ideas. (Donovan & Bransford, 2005a, p. 7)
We see big ideas as the pylons of a bridge connecting inquiry and understanding.  These big ideas help us to ask and investigate important questions.  Without any one of these ideas, the bridge may stand, but it is incomplete and weak.  If an individual fails to meaningfully understand any two of the ideas, the bridge does not stand and, we believe, a person without such understandings cannot be said to truly understand Earth science.  

Crafting a set of big ideas

By our schema, big ideas should fulfill the following criteria:  

· The idea cuts across the Earth science curriculum.  

· Understanding of the idea is attainable by students and the understanding holds promise for retention.  

· The idea is essential to understanding a variety of topics.

· The idea requires uncoverage. 

· The entire Earth Science curriculum is represented by this (small) set of ideas.

Your Task:

In small groups, begin a discussion of what is most important for every person to understand about Earth science.  Use the bulleted list above as a starting point for discussion.  Note that the back of this sheet has a table that lists the topics in the New York State Earth Science Curriculum, followed by seven blank columns.  The space at the column head may not be large enough to explain each idea, so you’ll likely want to use separate paper for drafting the ideas.  Then abbreviate the idea in the heading and use the sheet as a checklist if you wish.  You do not need to use all seven columns.

Feynman’s Answer (as an example and more food for thought):

“I believe it is the atomic hypothesis (or the atomic fact, or whatever you wish to call it) that all things are made of atoms—little particles that move around in perpetual motion, attracting each other when they are a little distance apart, but repelling upon being squeezed into one another. In that one sentence, you will see, there is an enormous amount of information about the world, if just a little imagination and thinking are applied” (Feynman, 1963).
