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Abstract Fracking Complexity:

Credibility Spectra:

How many well pads do you see?

Towanda, Pennsylvania is in the heart of the fracking boom. Explore the surrounding countryside in this image and see how many well pads you can identify.
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A naked credibility spectrum for the global warming debate. Or other stuff.

Craven, G. (2009). What's the worst that could happen? : a rational response to the climate change debate

(1sted.). New York: Perigee.
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NGSS’s T hree-Dimensional Science Rules of T humb for leaching

Controversial Issues

So what? How will thinking about this
help my teaching’
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Rules of Thumb for Teaching Controversial Issues:
The Framework identifies seven crosscutting concepts that bridge disciplinary boundaries, uniting
1. Be nice (but there are limits). Treating those who disagree as either idiots or evil

core ideas throughout the fields of science and engineering. Their purpose is to help students deepen L : )
. . o s _ g . people is unlikely to convince them that you're correct.
their undemtandmg of the dlsmphnary core ideas (pp -2 and 8)’ and develop a coherent and a. Know your audience. “Nice” has different meanings with different audiences.

scientifically based view of the world (p. 83.) The seven crosscutting concepts presented in Chapter b. For the most part, people aren’t lying. They largely believe what they say.
4 of the Framework are as follows: c. Advocacy may deepen convictions more than understanding. Evangelism turns
on people who agree with you and turns off many who don’t. Being certain and

: * ats : . being right aren’t the same thing, and they aren’t all that closely related. Put more
1. Patterns. Observed patterns of forms and events guide organization and classification, and faith in people and institutions that are pretty sure than those that are certain.

they prompt questions about relatlonshlps and the factors that influence them. . Don’tlet the bastards get you down. Working on nurturing public understanding

. . . . of controversial issues will make people angry, and angry people say and do nasty
2. Cause and eﬁect . MeChanlsm a"d explanatlon. Events haVC causes, Sometlmes SImple, things_ Have a support system you can turn to.

sometimes multifaceted. A major activity of science is investigating and explaining causal . Complexify the seemingly simple. As educators (and like journalists and
relationships and the mechanisms by which they are mediated. Such mechanisms can then be politicians), we are driven to simplify the seemingly complex. It’s often important,

o . . . . but we do it too often. The world is complex.
Imag e modified from Chorove r, J., R. Kretzschma r, F. tested across given contexts and used to predwt and — lain events in new contexts. a. Move from debate to discussion. There are often ways to reframe away from false

ia-Pi i . o ¢q. o o s o0 . . dichotomies.
Garcia-Pichel , @ ndD. L. Spa rks. 2007. Soil 3. Scale, proportion, and quantity. In conSIdenng phenomena’ it is critical to recognize what is b. C:)Cn:r((:;nt::ssial issues are always interdisciplinary. Pay attention to the tools and

biogeOChem ical processes in the Critical_ zone . relevant at different measures of size, time, and energy and to recognize how changes in scale, strategies of the most centrally-related disciplines.
Elements 3 P 321-326. (a rtwork by R. Kindlimann ) . proportion, or quanﬁty affect a M’s structure or perfonnance_ c. Don’t forget the importance of the simple. While acknowledging the issue’s

complexity is important, there are often simple ideas illuminated within that
4. Systems and system models. Defining the system under study—specifying its boundaries and complexity.
Sy licit Y del of that g y des tools fi (}i, tapn di g d testing id that . Evidence matters, but evidence alone is not enough. All of us hold beliefs for
£ 'exp IC1t 2 MOdcCL 0 N at system me X 3 Or unders ng an Ing 1dcas ina which ample conflicting evidence exists.
are apphcable throughom science and engineerng. a. Learn about cognitive biases (including your own) and how to communicate

. ) more effectively in light of them.
5. Energy and matter: Flows, cycles, and conservation. Tracking fluxes of energy and matter b. State evidence clearly and directly, identifying a small number of key points.

into, out of, and within systems helps one understand the systems’ possibilities and limitations. Too many different points cloud the issue.
c. Mathematics matters. Scale plays a central role in many controversial issues, and

6. Structure and ﬁmction. The way in which an object or living thing is shaped and its understanding really large or really small numbers brings special challenges. “Social

math” (National Center for Injury Prevention and Control, 2008) uses familiar
examples to show volume, mass, or relative number.

ogs . . oy o d. Call out logical fallacies, and hold people accountable for (mis)using them.
7. Stablhty and Chang e. For natural and built systems ahkea conditions of Stablhty and There’s a taxonomy of problematic argument types. Get to know it and put it to use.

determinants of rates of change or evolution of a system are critical elements of study. . Persistence matters. Beliefs related to controversial issues are often closely tied to
worldviews, and such beliefs do not change quickly or easily.
a. People do change their minds on things that matter. Two words: gay marriage.
b. Piling on evidence can bring beliefs to a tipping point. Of course, not always.
c. Reflect on big changes in your own beliefs. Chances are, it took either a long time
or an immersion in the issue.
d. Social media may be a better venue for this than classrooms because
connections last more than a semester.
. Use the local environment as a starting point to engage in critical inquiry of the

Th | S ma te I"I a I | S b ase d u p Oon WOr k sSu p p 0O rte d forces working to shape that place. Climate, energy, and evolution, like most topics

in Earth science coursework play out in a meaningful way just outside the classroom

by t h e N a tl ona I S C | ence FO un d a tl on. door. Starting close to home will make the issue more relevant to the learner.
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substructure determine many of its properties and functions.
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