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· 1. Introduction

· Thank you to LuAnn for inviting me and to the NSF for funding all these interesting projects

· And to my students for keeping me young and on my toes

2. Every story has a beginning

The story that I would like to share with you today begins in Cleveland, Ohio at small girls school… where the motto was, and still is “dream, dare, do.” 

3. It’s funny as teachers

 We are so concerned about content and it’s actually all the other stuff that we teach that students take away. 

4. In fact the most important skills 

That I took away from my education are the ones that I use nearly every day, sewing and public speaking. 

5. Start slide show here 

Now, jump forward to just a few years ago – 2001 and how I came to value a whole different approach to teaching. Read story from IS magazine – “just be here now. “
Show slides of Antarctica

6. Which brings me back to my students…. 

Who are such fun to work with. 

How could I connect these vibrant 8th graders with climate change research?  How could I make it real the way building a solar car and testing it is real? 

· I needed to move beyond show and tell… 
7. Pictures alone doesn’t work

 When I show them pictures of science without data they develop very interesting misconceptions about science. 

· Show Summit photos. 

· Is science dragging stuff around? 

· Is it digging little holes in the snow

· Staring at the computer? 

· Thousands of glass bottles? 
· 8. Data alone is also tedious … can be like teaching hammer. 

· Here is one example of graphing ice core data… what result did I get from this exercise?  A pretty frustrated parent. 

· Another idea was to simulate the formation of snow and show students how it compressed over time. 

· 9. Greenland graphic. 

· But neither of these connected the scientific data with the place and the results of the work until I saw this graphic and it sparked an idea. 

· 10. Science is like carpentry – 

· You cant use the hammer as your only tool 
· Teaching science is the same. 

Oppenheimer quotes Michael Bellino, an electrical engineer from Boston University’s center for space Physics as saying, “the purpose of the schools (is) to …‘teach carpentry, not hammer’… We need to teach the whys and ways of the world. Tools come and tools go. Teaching our children tools (alone) limits their knowledge to these tools and hence limits their futures’” (The Atlantic Monthly, July 1997, p. 62).  The use of a GIS tool teaches students to think, i.e. become carpenters, for  “the tool itself has no answers – those come from the humans” (Kerski, 2003, p. 15).  

· 11. The project had a question, an Idea – story, what is the hook? Why should students care?

· I could begin to build the story – I had a blueprint to build from. 

· Graphic of Greenland. 

· Finding good articles and examples of current science. Knowing the scientists, Gordon, Paul, Russell .... Helping them to tell their story. 
· Being the transformer. 

· Following up on needs from other teachers who request projects. 

· Linking to existing curriculum and standards.

· Creating replacement activities. 

· 12. Getting the raw materials data, graphic and movies

· Not unlike trips to home depot overwhelming and confusing –how does one get beyond the initial “oh my” of walking in that door...

· Tracking down and understanding the science 

· Letters and Requests for data sets Russell, Gordon Bea – using one name to get another and another.  

· Manipulating data sets so that they can be used in My World, examples of issues 

· Using authentic materials, quotes, photos, figures, movies 

· Simplifying and manipulating the data to where it is understandable to students

· Scaling the data sets to be easily read and interpreted by students. 

· Returning to the scientists and asking more questions

13. Hiding the GIS lesson within the Science lesson – exploring the toolbox

· Skills 

· Sequencing skills for students. The unit plans. 

· Expectations - beyond just reading and following the directions.  

· Giving skills tests along the way.

· Teaching higher order thinking, not just click and go. Getting students to think like carpenters. 

· Knowledge

· What are the big questions what is it that I want to convey with the lesson? 

· What do I want the kids to walk away with? To remember from this experience?  Ask them about their memories of middle school. 

· How does this lesson bridge from the past lesson and build towards the future?  

· Building a lesson that creates the experience of authentic inquiry. 

· Balancing fun and interest 

· Adding the things that keep kids going – movies, pictures, links 

· Blending in the hands on lessons (labs) so it is not all so abstract? 

· Keeping it from getting too tedious being careful not to have too many instructions. 

· Teaching kids carpentry– turning over the workbench. 

· Moving away from step by step instructions

· 14. Teacher concerns

· Pacing: making activities that work in the time period of a typical day

· Creating activities that blend with existing goals and standards

· Easily understood instructions and teacher materials

· Create Opportunities for more in-depth study –extensions

15. Once the initial guided discovery is done 

Creating opportunities for students to apply their skills and knowledge to new situations.  
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