Janell Simpson

MY NASA DATA PROJECT

February 5, 2006

Summary

This series of lessons is designed to answer the question “How can we use data from NASA satellites to pinpoint a geographic location?”  Students participate in a problem-based unit to investigate the relationships among three data sets located on the MY NASA DATA web site.  Students create products that discuss the relationship of surface irradiance to season and surface temperature.  They also compare total column ozone levels recorded at different latitudes.  

National Science Education Standards

Content Standard A: Science as Inquiry

ABILITIES NECESSARY TO DO SCIENTIFIC INQUIRY
· IDENTIFY QUESTIONS AND CONCEPTS THAT GUIDE SCIENTIFIC INVESTIGATIONS. 

· DESIGN AND CONDUCT SCIENTIFIC INVESTIGATIONS. Students must use evidence, apply logic, and construct an argument for their proposed explanations.

· USE TECHNOLOGY AND MATHEMATICS TO IMPROVE INVESTIGATIONS AND COMMUNICATIONS. Students will use computers for collection, analysis, and display of data and use charts and graphs to communicate results.  

· FORMULATE AND REVISE SCIENTIFIC EXPLANATIONS AND MODELS USING LOGIC AND EVIDENCE. Student inquiries culminate in formulating an explanation or model.  Discussions are based on scientific knowledge, the use of logic, and evidence from their investigation.

UNDERSTANDINGS ABOUT SCIENTIFIC INQUIRY
· Scientists rely on technology to enhance the gathering and manipulation of data.

·  New techniques and tools provide new evidence to guide inquiry and new methods to gather data, thereby contributing to the advance of science. The accuracy and precision of the data, and therefore the quality of the exploration, depends on the technology used. 

· Mathematics is essential in scientific inquiry. Mathematical tools and models guide and improve the posing of questions, gathering data, constructing explanations and communicating results. 

· Scientific explanations must adhere to criteria such as: a proposed explanation must be logically consistent; it must abide by the rules of evidence; it must be open to questions and possible modification; and it must be based on historical and current scientific knowledge. 

 Content Standard D: Earth and Space Science

ENERGY IN THE EARTH SYSTEM
· The sun is the major external source of energy in the earth system.  

· Heating of earth's surface and atmosphere by the sun drives convection within the atmosphere and oceans, producing winds and ocean currents. 

· Global climate is determined by energy transfer from the sun at and near the earth's surface. This energy transfer is influenced by dynamic processes such as cloud cover and the earth's rotation, and static conditions such as the position of mountain ranges and oceans. 

Content Standard E: Science and Technology

UNDERSTANDINGS ABOUT SCIENCE AND TECHNOLOGY
· Scientists in different disciplines ask different questions, use different methods of investigation, and accept different types of evidence to support their explanations. 

· Technology, by its nature, has a more direct effect on society than science because its purpose is to solve human problems.

Teaching Methods

This lesson series is part of a problem-based curriculum in which students work in cooperative groups to solve an authentic problem.  Student performance is assessed with rubrics that outline expectations in each school-wide learning outcome.  The learning outcomes addressed in this lesson series are science content, technological proficiency, collaboration, critical thinking, and oral presentation skills.  Rubrics for major assignments are attached.  This series was taught in a classroom in which students had individual access to computers.  Resources can be printed from web sites to be available for days when technology access is a problem.  

Outline

Students investigate a real-life problem using data provided by NASA satellites.  Students work in groups to pose a hypothesis about the location of a missing scientist based on information provided by the Scientist Tracking Network. Students produce a variety of products to incorporate the objectives of each lesson.  

Assessments:

Day 1: “What I Know, What I Want to Know, What I Learned” (KWL) charts

Day 2: Hypothesis of scientist location

Day 3 & 4:  Radiation Budget summary

Day 5& 6:  Paper and poster

Day 7: Oral presentation

Day 8:  Scientist Tracking Network (STN) follow-up activity 

Implementation Plan

Day 1 Objective:  Assess prior knowledge of satellites.  

(10 minutes) Students will construct a “What I Know, What I Want to Know, What I Learned” (KWL) chart in groups to answer the questions:  What do we know about satellites?  How can we use data collected from satellites? 

(15 minutes) Group time – Ask each group to report one item from each category on the KWL chart.  Discuss some of the items listed by more than one group.  

(15 minutes)  Distribute current events on satellites and ask students to write corrections, confirmations or new questions to improve their KWL chart.  

Assignment:  Students write a brief report on a NASA satellite.  Web links for satellite tracks and information:  http://science.nasa.gov/realtime/
Day 2 Objective:  Students will formulate and test a hypothesis about the location of a missing scientist. 

Divide students into 7 groups.  Distribute Scientist Tracking Network (STN) Entry Document and surface radiation data (Monthly Surface All-Sky Shortwave Downward Flux (SRB) Data) for each group’s scientist.  Student groups consider possible choices of a geographic location using the animation (Note: Animation requires several minutes for loading) or PowerPoint file of Earth's shortwave surface radiation, and observe the possible change in surface radiation with the seasons.  Does this cycle correspond to the data given for their scientist’s location?  Once they have a possible location, students write a hypothesis using a logical statement modeled after this pattern.  If the scientist is located in ___________, then that location will have the highest solar radiation during the month(s) of ____________.  

While students are observing and testing their hypothesis, arrange for a special delivery from the STN with satellite photo images and scientist photos (NASA PHOTOS) from each location.  Continue to discuss the correlation between changing radiation measurements and the tilt of the Earth’s axis.  By the end of the period, groups must submit a written hypothesis about their scientist’s location.

Day 3 & 4 Objective: Use technology to provide information to gather data and solve problems. 

Students receive additional data on monthly near-surface air temperature and ozone, Monthly Near-Surface Air Temperature and Ozone Data, to further test their hypothesis.  Students compile evidence to support their choice of location.  Assignment- Read and summarize the Earth's radiation budget discussion.  

Day 5 & 6:  Objective:  Propose a location for the missing scientist based on evidence collected from 3 NASA satellite data sets.  

Distribute rubrics for poster and paper (Rubric for poster and paper.)  Students write a paper to discuss the evidence supporting their proposed scientist location.  They also produce a “MISSING” poster displaying the geographic coordinates, map of the scientist’s location, and graphs of NASA data.  

Day 7:  Objective:  Students use charts and graphs to communicate results.   

Students present posters to a guest posing as a representative of the STN.  

Day 8: STN Follow-up Assessment
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