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[bookmark: _GoBack]Dr. Sten Odenwald received his Ph D from Harvard in 1982 in Astronomy.  He has worked at NASA ever since and is constantly researching space weather, heliophysics and has developed the Encyclopedia of the Universe in conjunction with Wikipedia.  He has created over 5000 math problems related to Earth and Space Science:  Space Math @ NASA.  He gave us the following website: spacemath.gsfc.nasa.gov, which has CCS compliant 6-8 grade math materials.  

Dr. Odenwald’s main topic of discussion focused on global warming and global climate change.  He gave several recommendations of what we absolutely must teach students a foundational understanding about.  One is the Celsius and Fahrenheit temperature scales and how to convert between them.  Another is distance measurements of Metric and English units. Students need a base knowledge of these in order to gain an understanding of the impact of CO on the atmosphere.  

Dr. Odenwald shared some examples of using data in real context to give students authentic practice using math concepts.  He showed how to teach parts per million (PPM) showing a chart that showed the highest concentrations of CO2 particles across the world.  He gave us ways to break down the concept of PPM by starting with parts per hundred.  He challenged us to think of other ways to which he referred to as “toy” problems in which students could learn parts per hundred –relating it to %, and parts per thousand.  Then parts per million falls into place and is easier to understand than to use percentages.  For example, to refer to the amount of oxygen in the air is 21% or 210,000/million.  PPM is more compact and is universally used to measure concentration in atmospheric particles.  Parts per trillion is used to refer to dust particles or other impurities in the air.  

Dr. Odenwald went on to present a chart that showed sources and sinks of CO2.  Ideally sources and sinks should balance each other out.  In the data on the chart, students can calculate slope, which shows that 5 Giga Tons of carbon is added to the atmosphere each year in excess. He went on to give us an example of data that showed the CO2 daily concentration readings from NOAA/ESRL called the Keeling curve.  It has been recording data since 1958 from the Mauna Loa Observatory.  There is a definitive slope that can be identified from 1958  - 2006 to show how quickly the increase of C02 is growing.  Students can calculate the rise/run and find the positive slope.  The calculation is 450 ppm.  If this trend continues in a constant positive slope students can forecast what the ppm will be by 2050.  It is a quantitative prediction based on real data.  Global temperature is increasing ¼ degree F every 10 years.  He points out that it’s apparent if we use the Fahrenheit scale but the Celsius scale does not show the impact as well.  

The last example that we see is about Ocean levels from 1992 – 2008.  It shows the ocean levels.  Then if we calculate the slope of the data: 45 mm/14 years = 3.3mm/year is the average increase in ocean levels.  Dr. Odenwald explained that if we can calculate rates, we can forecast - which is a valuable skill to teach students.  “Calculating rate from data is an important prequel to allowing students to be able to do forecasting from data.  It gives physical meaning in real contexts.”  Dr. Odenwald gave me some direction for creating similar contexts to teach my 6th graders slope. I am excited to apply the ideas he discussed into my lessons.  I see many possibilities in our weather study for science and in math as I teach slope.   
