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Title: Global warming and the next ice age: using historical text and NASA data to draw connections between ocean temperatures, salinity, currents, and climate change	Comment by Glen Schuster: This is exceptional.  Authentic, meaningful…integrating life, Earth and physical.  I am extremely interested in your outcomes.

What was the article you published? Congratulations.

I like that you are effectually bringing a narrow discipline and a narrow grade level(s) together.

How many days do you expect the unit to be?  How do you encourage special learning goals to be replaced with these lessons?  In other words, if aligned carefully, there should be no reason why teachers do not do the entire work.

WELL DONE!

--you guys will love Marine Science from Pearson, the work that Meghan and I co-authored.  Maybe someday.

My passion will be shifting to climate change if a recent proposal we submitted is offered.  NC is a big partner in it which would mean you would have access as we go.  It would be awesome to work with you Aaron.

Glen

Rationale:  I selected the topic of global climate change for several reasons.  First of all, I became very interested in using real-time data collected from different ocean monitoring systems during the Endeavor course Lessons from the Ocean.  In addition, I think it is extremely important to teach global climate in detail, because there seems to be many misconceptions.  Also, I think using ocean data provides student an extremely accurate and engaging opportunity to explore global climate change in a problem-based learning setting.  Finally, this topic not only ties in with both AP and standard level environmental science courses, but it provides links to the chemistry curriculum as well.  

Proposed audience:  Currently, I have arranged to give my workshop on February 7th from 4:30-5:30 pm at the Winston-Salem Forsyth County school district office building.  I was able to make arrangements to give the workshop at the district level because a professional development seminar was already planned for all earth and environmental science teachers.  The registration for the workshop has not ended, so I am not sure how many will be in attendance.  However, I have been assured that there will be at least twelve teachers present.  The teachers at the seminar will presumably include high school earth and environmental science teachers from around the district whom mostly teach ninth graders.  At this point, I am unsure if teachers will have access to computers.  However, I am trying to make arrangements so that all teachers in attendance will have a laptop.  I plan on creating an electronic portfolio of the unit plan, and I would like to help navigate the teachers through it as I am explaining it.

Learning goals:
EEn.1.1.4: Explain how incoming solar energy makes life possible on Earth.
· Explain how solar energy is transformed into chemical energy through photosynthesis
EEn.2.3.1: Explain how water is an energy agent (currents and heat transfer)
· Explain how the density of ocean water is affected by temperature and how this results in major ocean currents distributing heat away from the equator toward the poles.
· Explain how coastal climates are moderated by water (due to its high specific heat capacity) in comparison to inland climates.
EEn.2.5.5: Explain how human activites affect air quality
· Explain how acid rain is formed and how human activities can alter the pH of rain
· Infer other human activities that impact the quality of atmospheric composition.
· Exemplify methods to mitigate human impacts on the atmosphere 
EEn.2.6.4: Attribute changes to Earth’s systems to global climate change (temperature change, changes in pH of ocean, sea level changes)
· Explain how changes in atmospheric composition contribute to ocean acidification. Analyze its effect on ocean life and its connection to climate change
· Explain how changes in global temperature have and will impact sea level
*this unit will attempt to first engage students using historical data from the Titanic that presents students with a problem:  Why was an iceberg that far south?  Students will then use ocean temperature and salinity data along with an experiment using water, food coloring, and salt to understand how ocean currents, temperature, acid rain, ocean salinity, and global warming are all connected.  I hope this unit provides teachers a way to connect multiple concepts and standards so that students construct a better understanding of the material.

Surveys:  
Pre-survey
· The pre-survey will start off by asking the teachers basic questions relating ocean surface temperature, salinity, and phytoplankton data to climate change in order to assess their prior knowledge of the material. 
·  I would also like to ask them what methods they have used in the past to teach climate change.  
· In addition, I am curious if the teachers link any of the other standards together when teaching, because I plan on incorporating multiple standards in this unit plan.  
· Finally, I want to ask about their prior experience with using both actual data and problem-based learning teaching methods in the classroom.
Post-survey
· For the post-survey, I want to first ask whether or not teachers implemented the unit plan in their classroom.  If not, I would like to know why and if someone in the plan could be altered to better suit their students’ needs.  I am very interested in leading professional development seminars in the future, so I would like to know how I can prepare differently in the future to ensure that I present good, usable information to the teachers.  
· For teachers who did teach the unit plan, I would first like to know why they chose to teach the lesson plan.  For example, did they find it interesting?  Did they find the prepared resources easy and convenient to follow?  Were they excited to try problem-based learning in their classroom?
· Also, I want to know about any successes and failures they, along with the students, experienced with the unit.  
· I would like to have data about the formative and summative assessments for the unit.  Did they use my suggested methods of assessments or did they create their own?  How did student engagement and achievement correlate with their units in the past?
· Were there any parts of the unit that should be altered?  Do they have any suggestions that would make the lessons more robust, easier to manage, engaging, etc?

Expectations:  I have high expectations for this professional development seminar.  I am trying to prepare an educationally sound, engaging, innovative, and easy-to-follow unit that other teachers can feel confident implementing in their own classrooms.  I am hoping to have many of the teachers incorporate at least some of the unit into their curriculum so that I can provide usable feedback to improve my teaching.  If everything with this seminar goes as well as I hope, I would love the opportunity to present the unit at a larger venue such as an NSTA conference.  Also, I have recently published in Science and Children, and would like to have enough data to write up an article to submit for another publication.  
 What general science or mathematics concepts or learning goals are being addressed which can
potentially replace other classroom activities?   

Follow-up and Communication:  I will use the web 2.0 tool, livebinders, to create an electronic portfolio containing all of the documents and resources needed to teach the lesson.  My plan is to provide a link to this webpage to all of the teachers in attendance so that they can easily access the materials and modify as they see fit.  I will also give them a link to my website: www.willeycoolscience.weebly.com  so that they we can stay in communication.  I have a message board as well as a blog feature on my website that I will use to correspond with teachers after the workshop.  Hopefully, my website and electronic portfolio with provide enough support so that they feel confident teaching the unit plan in their own classrooms.   

Data collection:  I plan on using both surveys and interviews for my data collection.  If I can obtain laptops, I will have teachers complete the pre-survey online (using surveymonkey or another web 2.0 tool) at the beginning of the seminar.  If not, I will pass out paper copies at the beginning of the workshop.  I will also collect email addresses of the teachers in attendance and send them a follow-up link so that they can complete a post-survey.  Also, I would like to conduct interviews with as many teachers as possible.  I think logistically there are too many time constraints to conduct as many as I would like.  However, there may be a couple of teachers from my school at the workshop.  If so, I’m hoping to meet with them before and after the seminar to ask more in-depth questions.  

