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Standards addressed:  (Many standards were addressed in his unit.  These are the ones I am trying to accomplish with the students.)

Students are expected to:


Math:  Washington State 6-12 Learning Standards



A.6.B  make valid inferences and draw conclusions based on data

A1.6.D  find the equation of a linear function that best fits bivariate data;  use slope and intercept to make predictions

A1.8.A  analyze a problem and represent it mathematically

A1.8.B  select and apply strategies to solve problems

A1.8.F  summarize mathematical ideas with precision and efficiency for a given audience and purpose

Learning goal:  A relationship between variables can be represented with a table, a graph, an equation, or a description in words;

Learning goal:  How can you decide from a table/graph/equation whether a relationship is linear, quadratic, or exponential?


Science:  Washington state k-12 Science Learning Standards



EALR 2  Inquiry (conducting analysis and thinking logically)



EALR 3  Applications (science, technology, and society)

9-12 INQ A  Generate and evaluate a question that can be answered thru scientific investigation;  Critique questions generated by others;

9-12 INQ  B  Plan and conduct a scientific investigation choosing a method appropriate to the question being asked;  Collect, analyze, and display data;

9-12 INQ  D  Write a detailed laboratory report (modified:  this group will present to an audience poster-style) that includes: the question that motivated the study, a justification for the kind of investigation chosen, hypotheses (if any), a description of what was done, a summary of data in tables and graphs, and a conclusion, based on the evidence, that responds to the question.

9-12 INQ  G  respond to questions and criticisms, and if appropriate, revise explanations based on these discussions.

9-12 APP  B Work collaboratively with other students to generate ideas for solving a problem. Identify criteria and constraints, research the problem, and generate several possible solutions.

Learning goal:  to promote global collaboration, communication, and leadership in k-12 students to improve inter-personal skills and teamwork.


Technology expectations:

--increase in the number of environmentally literate members of the public who are aware of NOAA’s resources;



--more fully engaged NOAA audiences;

--ensure that each student will acquire the knowledge, aptitudes, and skills that are required to be leaders in remote sensing technology related to NOAA and NASA sciences;

--connect schools and students with NOAA and NASA scientist, mathematicians, and engineers to gain hands-on/minds-on experience in research;



--encourage students to pursue college STEM degrees and become future leaders;

DESIGN

Background

    Teachers are invited to develop a M.Y.S.P.A.C.E. (Multinational Youth Studying Practical Applications of Climatic Events) team of students.  They work from November thru June on a “natural” catastrophe (not man-made type).  STEM initiatives are to be incorporated.   The teams were flown to Los Angeles where they were combined into one team to study a potential natural catastrophe. They culminate the work with a presentation to the audience of the on-going Satellite and Education Conference held on the CSULA campus.  These five days the students participated in my class.  My activities included team-building activities, Geographical Information Science (GIS), and used the resources of the University, NASA (National Association and Space Administration), and NOAA (National Oceanic and Atmospheric Administration).  In addition to the classroom work, they met with engineers, scientists, and laboratory professionals from each of these organizations. 

  My “scaffolding” of math with science will assist students that are “strong” in one area, but “weak” in the other.   For example, a visual learner may not do well with numbers.  My students brought varying levels of strength in the sciences and maths to assist each other.  (I felt like I actually “integrating” students with their varying and yet individual “pockets of knowledge/skills”.  I used the format found in the 5 E’s of engineering cycle within my unit by helping the team of students build their own understanding from experiences and new ideas. (The 5 E’s represent five stages of a sequence for teaching and learning: Engage, Explore, Explain, Extend (or Elaborate), and Evaluate.), and Evaluate
   The theme for 2011:  LESSIONS FROM THE SKY.  The final title of their work:   HOW SEA-LEVEL RISE EFFECTS YOU.

  My goal was to “train” these students to use the data collected, not to regurgitate data and come together as a team similar to an engineering team.  They needed to answer the question “how does this (the findings) affect us (the students in their future)?  They are not asking Google, et.al., for answers.  They are “borrowing” NASA and NOAA satellites for data.  

   As the class progressed, I repeatedly probed the team with inquiries to assist their progress away from “regurgitation”, to use data, and to use math. (Teacher’s delight:  when I saw the “ah ha” light bulb come on.)   The “final evaluation” came from me and the audience of the conference.  They demonstrated what they learned via a presentation to the conference audience.  Each student was required to present.  During the practice presentation, the students critiqued each other, continued to look for data that “suddenly” seems to be missing, and assisted with posture, pronunciation, and eye contact.  I offered  my “inquiry tweaking” whenever the team  could not reach a consensus.  (They knew they had to decide, as a team, whether to use any suggestions or not.)  The presentation was limited to one hour, including Q & A time. 





(My class of students, their teachers, and conference sponsors from Florida, California, New Jersey, and China, via SKYPE:  MYSPACE 2011.)

    Pre-assessment occurred on our first day, Wednesday 10 August.  I had all the students meet in the lobby of the Fremont Hotel.  Introductions were made.  A  scavenger hunt was used as an ice-breaker.  The students were paired up with a peer different than the MYSPACE team they were originally on.  My first “guest speaker” trained GIS use within the context of this activity.  Upon completion, the award for the best (most complete) collection of items was handed out. The teams regathered in the lobby.   The Florida students presented their topic:  Hurricanes in Florida.  The California students present their topic:  Earthquakes in Northern California.  I acted as a moderator and only needed to nudge the Q & A to get the students participating.  After that, discussion from one group to the other continued until lunch.  My summative assessment:   all students had learned their material well.  They presented their individual data well.  They learned from each other.



   

   

  

  


(Bringing the teams together to create one team:  ice breaker (GIS), meals, presentation.)

DEVELOPMENT

   Data collection:  Thursday 11 August

   The students were given their theme:  LESSONS FROM THE SKY

   The students collected information during the day from various activities.  They explored the theme.  They interacted by sharing ideas and preliminary data to each other.  (By Friday, they had to have completed “apply, extend, and enhance” ideas for their final choice of topic.  I observed their interactions, sneaked in some inquiry comments to guide them, and evaluated as I watched their interactions.

   Our first activity, we all visited the NASA Jet Propulsion Laboratory (JPL).  There the students visited various labs concerning climatic events projects.  They were introduced to various lab workers, scientists, and engineers.  They were encouraged to ask questions and interact with the particular work being done by each professional.  
   In the afternoon, the students visited three labs located on the CSULA campus:  NASA S.P.A.C.E. Labs, Physics/Astronomy Exploratorium, and C’Sars Lab (Center for Spatial Analysis and Remote Sensing).  The same routine as done at JPL was followed.

   In the evening, the students were able to hob-nob with the scientists, engineers, and presenters from the Conference. Another arranged ice-breaker (pool volleyball) was used to continue to meld the mixed teams into one team.






     

    

    


(Meeting and interacting with JPL scientists, engineers; ice breaker activity.)
Friday, 12 August 2011

   The students attended the opening plenary sessions of the Conference.  (The sponsoring teachers and I presented the various ways we used satellites with our individual teams.  The audience consisted of teachers, pre-service teachers, and professionals from various engineering companies such as Martin, Northrop Grumman, Boeing, and Raytheon.)
   During the day, a SKYPE session had been pre-arranged to “meet” and interact with the MYSPACE team from China.
   I escorted the students to our assigned lab to work on their product.  I recognized that my students were past the “Engage” portion of the engineering cycle.  They already chose an interest in sea level climatic consequences.  I left them, without input, to “Explore”.  I did put their ideas on the overhead as they gave them to me.  I also kept them aware of the time schedule we had until presentation.

   I answered any questions as I mingled around the room.  I encouraged the team to “Explain” to each other if that particular data was evidence or just data that did not apply even though exciting.  I taught various team members how to read various types of tables, graphs, and information that they came across but had no previous knowledge of how to interpret them.  (See samples in the Addendum.)  I did not have to explain the mathematical formulas for the graphs.  There were two students on the team that excelled in math.  They did the “Explain” and “Elaborate”  to their team members with respect to the graphs/tables/equations they planned to use.  I consistently reminded them of the question:   WHAT DOES THIS (SEA LEVEL RISE) MEAN TO US (THE NEW GENERATION OF PEOPLE)?  
  As our last activity for the day, I had the students attend the Conference to listen to the Keynote Speaker (which also included supper!).   Mr. Eric Strauss was speaking on “Engaging Students in Math and Science Data”.  This definitely encouraged the use of math in science projects.  The students were expected to continue the team discussions and choices at the hotel prior to bedtime.



   

   

   

   




   

   

  

   


(My class engaged in research, presentation preparations, and learning to work as a team.)
Saturday, 13 August 2010

   Back in our lab, I asked the team for their order of the presentation.  All students had to speak.  We ran a trial presentation.  I let the students assess each other.  I added some inquiring questions to “Evaluate” their knowledge and behaviors for speaking.  I also used the questioning technique “what do you think about....”.  I let the team choose, as a team, the direction they wanted to go, regardless of my opinion.  

EVALUATION

   The presentation!   
   The students were in a “do or die” situation now.  The second, and final, rehearsal had a few “stumbling blocks”.  (I let them know that this happens with all presenters.)  My final evaluation procedure:  I checked for presented evidence that demonstrated knowledge of the concept; that the material presented answered the question within the confines of the title; that they answered questions from the audience within the cognitive ability of that questioner (they did not “speak over his/her head”); that they valued any opinion from the audience, whether his/her individual opinion thought the idea was “absurd” or not.



   

   

   

   

   

   

   

   


(The final presentation.  See the attached powerpoint of the slides.  See the video link.)
The final outline of the presentation:

HOW SEA LEVEL RISE EFFECTS YOU

(EXPECTATIONS OF GLACIER MELTING EFFECTS ON SEA LEVEL RISE)

A.  Defining climate change

B. Causes due to glacier melting

C. Effects on the ocean currents

D. Effects on animal life (habitats)

E. Concluding remarks (satellite photos)

F. China Skype presentation summary    

    

 

G. Audience Q & A

REFLECTIONS

   My class objectives were met.  I found that 88% of the team achieved the Standard objectives listed stating on page 1.  I found no pattern to the objectives not achieved.  To date, I have decided to modify the MYSPACE class for next year.  I will identify the theme in November for the MYSPACE teams applying for the 2012 SEA Conference.  All teams will work on the same theme.  I expect the “natural catastrophic” effects at their different locations will differ from each other.  (Even if the effects don’t differ, this would also be data worthy of hypothesis/explanation.)  

   I am thinking about using a social format (e.g. Face Book) so the MYSPACE students from around the world can start their discussions-- “Engage stage” (e.g. What do we already know about this?;  Share data; Test some predictions/hypotheses;  Modify some hypothesis/predictions--“Explore stage”).  This will allow the teams to move their local presentations to Wednesday.   This will free up some time slots for the students to attend a session or two during the conference according to their personal interest.  Attending these sessions will also allow observations of different presentation styles and the audience’s cognitive level of thinking for the class to consider for their final product.

   I learned that the 5 E model of the learning cycle does not always happen in order.  I learned that this model cycle can, and most likely will, repeat itself during the course of my unit.  The 5 E’s can be used in entire programs, specific units, as well as individual lessons.

   I will need to learn how to imbed video and powerpoints into word documents.  I need to work with the ITs (information technicians) to create a far better video than this year’s outcome.

  The MYSPACE teams presently expected for my class for 2012:  California, Florida, Pennsylvania, China, England, and a Skype portion from South Africa. 
REFERENCE S

NASA/Jet Propulsion Laboratory, Annie Richardson, Annie.H.Richardson@jpl.nasa.gov .
NOAA, Nina Jackson, Nina.Jackskon@noaa.gov .
Conference (SEA) Director, Paula Avredson, parveds@exchange.calstatela.edu
Satellite and Education Association, www.sated.org  for the Conference 2011; Click on the ”MYSPACE” link for MYSPACE photos, and the MYSPACE presentation video.

Interactive map: sea level rise, www.oresis.ku.edu/data/sea-level-rise-maps .
##

Apologies for not being able to inbed the actual final product video.  I have attached separately the Presentation slides.  The video is too washed out, and has poor audio and other video aspects. 

ADDENDUM

Samples of table/graphs/charts I taught the team to read/interpret:
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   (pembrokegeography.blogspot.com )                                      (climate.nasa.gov)
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(Layers graph: sea-level depth: Antarctica)                     (en.wikipedia.org)
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(JASON images  www.nasa.gov)



      (NASA-JPL satellite www.nasa.gov)
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     (salinity map—AQUARIUS http://www.nasa.gov/aquarius)                     (en.wkipedia.org)en.wikipedia.orgen.wikipedia.org
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