Breakout Session 1
Why is Geology and Human Health Important?
Reports from each small group discussion

Group 1 -
Ray Beirersdorfer, Catherine Skinner, Scott Bair, Cathy Shrady, Nelson Eby, Monica Ramirez, Ken Verosub, Tibi Marin, Andrew Knudsen

Recorder: Cathy Shrady

Geology and Human Health is Important because:
1. Increasing the attractiveness of geology (i.e.helping the survival of geology departments).

a. This topic can attract greater numbers of students because of its intrinsic and personal interest to students

b. It is an opportunity to and means by which geology can be demonstrated (to administrators and the general public) to be the critical discipline that we understand it to be.

2. It is a mechanism/template for stressing the teaching of SKILLS beyond separate disciplines (structural geology, paleontology)

And understanding of orders of magnitude

b. risk assessment

c. analytical skills/statistics

d. mapping/GIS

e. data analysis

f. communication skills (oral and written)

g. critical thinking skills

These are skills that are marketable, no matter major or career

3. These ARE problems on the cutting edge!

4. The need for integration (infiltrating) state and national science teaching standards (k-12)

What are the big questions?
1. How do we make links? Links within the discipline of geology, across disciplines, research links, teaching links….

Suggestions:

a. Team teaching, partnerships in teaching and research collaboration within the various subdisciplines of geology and across disciplines

b. Make links to education department colleagues in order to integrate these goals and this topic into K-12 curriculum so that it becomes recognized as important and part of state and national standards.

c. Geology and Health could replace the Gen. Ed. “rocks in a box” type of service course traditional geology departments and attract more students to these sorts of courses as well as potentially attract more majors because of the intrinsic interest and relevance of the topic.

What are we trying to teach?

What are the learning goals and how to achieve them?

1. Skills (see above)

2. Service learning (service as in scholarship that benefits the community)/project based courses

3. Case studies



Group 2 - 
Group members: Wayne Powell, Jean Bahr, Lynn Chyi, Russ Flegal, Nancy Thorpe, Brian Skinner, Caryl Waggett, Marty Goldhaber

Recorder: Jean Bahr

Two of the “big questions” identified by our group relate to topics that require research or are important topics to convey to students in classes.

· What is in the natural environment, in what abundances or concentrations, and how do elements or contaminants move?

· What are the rates of transformations and transport that occur in an unperturbed system; how to human activities alter these rates; at what rates does a perturbed system decay to something approaching unperturbed conditions?

Several other questions relate to scope of the field.

· Should we focus exclusively on human health, or more broadly on environmental health? An argument for the latter is that health impacts on other species (e.g. effects on birds from selenium) are more visible and well documented in the US.

· What elements, minerals, contaminants are most important from a health perspective? It was suggested that questions from the medical community should drive the research.

· Who needs to be involved in this area of interdisciplinary research? It was noted that ecologists provide one of the links between geologists and the medical community for systems in which primary transport and exposure pathways involve the biosphere.

In terms of specific topics that should be included, those that have been developed as modules by Lynn Chyi offer a good starting point: dose-response relationships; trace elements in water, soil and plants; soil gas; mineral carcinogens; and radioactive materials. In addition, the group discussed the importance of distinguishing acute versus chronic health effects. There was a consensus that local cases histories, particularly those that are data rich, are the best ways to engage students. Examples from elsewhere in the world are also useful to illustrate potential impacts.

Some educational goals include helping students to relate geology to their own lives and giving them a perspective on their place in the Earth system. An appreciation of the complexity of systems and processes and tools to integrate information from a variety of disciplines are also important. We want to empower students to pursue questions on their own. Rather than instilling in students a fear of the natural world and of impacts of anthropogenic hazards that they cannot control, we want to direct them to strategies with which to avoid or mitigate health hazards associated with geologic sources and processes.

Some essentials, in addition to providing students with information on specific properties and processes associated with particular health issues, include giving them an opportunity to manipulate and interpret data, with an understanding of the power and limitations of statistical tools. We also noted the importance of providing students with guidance on identifying reliable information sources, particularly from the range of potential sources that can be easily accessed in the web age.



Group 3 -
Group members: Kaye Savage, Dave Mogk, Yan Zheng, Gus Davis, Margaret Townsend, Steve Peters, Suki Smaglik, Bill Woessner

Recorder’s name: Yan Zheng

1. What are the big questions?

Can we use geology and human health, or more generally, environmental science, to define the core curriculum of liberal arts education? 


What is the relationship between geology and environmental science? 


How to better incorporate human health issues into geology courses? 


How to include understanding of the uncertainties? 

2. What are we trying to teach?


Bring processes related both to human activities and geology together. 

3. What are the learning goals?


a. Learn science as a process to solve problems instead of a set of facts.


b. Learn common approaches used in various disciplines.


c. Understand the science context of the newspaper. 

d. Become informed consumers. 

e. Become responsible voters. 

f. Make decision based on incomplete information.

g. Build basis for next generation of interdisciplinary scientists.

4. What are the essentials?

Sources of issues: Multidisplinary background: physics, chemistry, biology and geology. Geology is usually not emphasized enough.

Distill and simply most important interdisciplinary concepts in a common language. 

Bring personal connections and relevance to the environmental science teaching. 

An introduction to the environment textbook that addresses relevance and personal connection



Group 4 -
Helen Lang, Leader

Jill Singer

Laura Gehrig

Van Brahana, Recorder

Janice Barlow

Thomas Van Beirsel

Barry Boyer

Syed Hasan

1.  Big questions?  Characterize and quantify the connection between geologic processes and controls on human health?  How can we apply our understanding to minimize health risks from specific geologic conditions or actions?  Relevant?  "We will die if we do the same thing"

2.  What are we trying to teach?  We are trying to teach applications--cause and effect relations drawn from case studies that describe the interaction of geologic processes and controls as they affect public health.  We see a strong benefit to teach benefits as well as negative effects, so that we can provide a sense of empowerment to the students (example-the addition of fluoride to drinking water to reduce dental caries).  We believe it is beneficial to teach geogenic as well as anthropogenic causes and effects.  We believe that local case studies should be used whenever possible, and that relevance should be stressed repeatedly.  We believe that we should stress new career pathways to market our product to potential students, focusing on relevance, assurance that jobs will exist, and life skills.  We believe that interdisciplinary approaches are valuable in addressing problems of geology and public health.

3.  Learning goals?  Using innovative approaches such as "just-in-time-teaching", we think that case studies, especially those that are well-documented and local, will help the students visualize the relations more clearly.  We feel a jigsaw method, (such as used by Barb Tweksbury), coupled with guided inquiry, is very helpful, not only to the students, but to geology as a whole.  We think that examining case studies facilitates use of specifics, provides shortcomings and strengths of the data collection, illustrates the complexity inherent in all systems, and allows students the opportunity to view the complete database from multiple viewpoints.  The learning goal is to involve the students, thereby motivating them to pursue related problems in greater depth and with greater understanding.

4.  Essentials?  The human being is the sum total of dynamic interactions with the environment over time.



Group 5 -
Jeff Chiarenzelli, David Feary, Mickey Gunter, Jean Grassman, Ann Melamed, Tanja Williamson, Audrey Rule, Bill Manton

What are big questions?  

· How does this link to disciplines of epidimiology, toxicology, statistics

· Where do we want to be in 100 years?  Or in a generation?  

· What are boundaries?  How do we fit it in?  Get enough specificity with enough background?

· Global climate change: what are the implications?

Who?

· Teach medical professionals some geology and an understanding of limitations

· Teach earth scientists basics of how humans work and their response to environment

· Teach intro students (and thus community) how their health interacts with environment

What are we trying to teach?  

· Background and fundamentals

· Earth system science

· Must integrate: statistics, risk and vulnerability, risk perception, integrations with geo knowledge

· That chemical processes work the same way both in bodies and in nature (i.e. redox, recalcitrant)

What are the learning goals? 

· Critical thinking; less memorization, more reasoning 

· List of 10 major outcomes for students, can we link this to education standards?  

· Link to big questions:  global warming, shifting of dirty industries (can we do this without being political?)

· More integration, coherent and seamless

What are essentials?  

· How human physiology works, who is at most risk, how do we need to protect? ( make informed choices

· Most important to educate populus

· Optimize human health

· Stay open minded and non-biased ( minerals of concern and # or deaths; let them come to own conclusion

· Must admit own ignorance ( science is not absolute (is this a problem interacting with the medical field?)

· Examples: MTBE in gasoline or chlorine & pharmaceuticals in water

How are we going to teach? 

· Case studies

· Water pollution

· Air sheds

· Cover basics

· Local based

· Historical/remote examples

· Personalized

Why?

· Essential part of understanding humans in the natural environment

· People in classroom today are voters and politicians of tomorrow

· Better communicate impact of earth science 

· People believe what is written

· Are we told all information we need in order to make decisions?

