DataTools Investigation Planning and Documentation Template

Please include your initials in the file name of the electronic version of this document.

Use this template to:

1. Guide the planning of your investigation

2. Share your plan online with your DataTools colleagues

3. Report on the implementation of the investigation

• Complete Part 1 and upload the template to the DataTools Web site during the online collaboration period that precedes implementation.

• Add information to Part 2 and upload the entire template (Parts 1 and 2) to the DataTools web site during the online collaboration period that follows implementation.  
Part 1 

Your Name_Jim Carver-Brown__________Date____Sept. 17, 2008
Grade(s) taught_11 and 12_______________
Key Parts of an Investigation

· Question(s)

· Goals

· MA state frameworks

· Overview & approximate time

· Dataset(s)

· Analysis tool(s)

· Main steps for analysis techniques

· Background information

· Example product(s)

· Student handouts for data collection & analysis

· Support for student inquiry

· Reflections on Implementing the Investigation (complete after implementing)
Note: This investigation will not commence until mid-November due to my coaching responsibilities. 
Investigation Question(s)

· How could solar power sources impact the Mansfield Public Schools ?
Investigation Goals
· Determine the suitability of the school buildings as solar collectors.
· Assess the sites insolation history.
· Research the funding resources for implementation.
· Create a cost benefit summary.

MA State Frameworks
· 1. Engineering Design

· Central Concepts: Engineering design involves practical problem solving, research, development, and invention/innovation, and requires designing, drawing, building, testing, and redesigning. Students should demonstrate the ability to use the engineering design process to solve a problem or meet a challenge.

· 1.1
Identify and explain the steps of the engineering design process: identify the problem, research the problem, develop possible solutions, select the best possible solution(s), construct prototypes and/or models, test and evaluate, communicate the solutions, and redesign.

· 1.2
Understand that the engineering design process is used in the solution of problems and the advancement of society. Identify examples of technologies, objects, and processes that have been modified to advance society, and explain why and how they were modified.

	II. Steps of the Engineering Design Process 

	Students should be provided opportunities for hands-on experiences to design, build, test, and evaluate (and redesign, if necessary) a prototype or model of their solution to a problem. Students should have access to materials, hand and/or power tools, and other resources necessary to engage in these tasks. Students may also engage in design challenges that provide constraints and specifications to consider as they develop a solution to a problem.

Steps of the Engineering Design Process*
1. Identify the need or problem 

2. Research the need or problem

· Examine current state of the issue and current solution(s)

· Explore other options via the Internet, library, interviews, etc.

3. Develop possible solution(s)

· Brainstorm possible solution(s)

· Draw on mathematics and science

· Articulate the possible solution(s) in two and three dimensions

· Refine the possible solution(s)

Steps of the Engineering Design Process (cont.)
4. Select the best possible solution(s)

· Determine which solution(s) best meet(s) the original requirements

5. Construct one or more prototypes and/or models 

· Model the selected solution(s) in two and three dimensions

6. Test and evaluate the solution(s)

· Does it work?

· Does it meet the original design constraints?

7. Communicate the solution(s)

· Make an engineering presentation that includes a discussion of how the solution(s) best meet(s) the needs of the initial problem or need

· Discuss societal impact and tradeoffs of the solution(s)

8. Redesign 

· Modify the solution(s) based on information gathered during the tests and presentation

*The Engineering Design Process is also listed under the first content standard of the Engineering Design subtopic in this course.




Overview & Approximate Time
· Step one. Using TerraServer (http://dispense.cs.fiu.edu/tf002?Style=DT&X1=317169&X2=318229&Y1=4655515&Y2=4655082&UTMZ1=19&UTMZ2=19&Source=BEST_AVAILABLE&Choose=CNn2HLDKNq5MGKbCGK9CHNmnBZ0mC31yIb17V0&SHIP=1&EQ09050001=0&EQ10050001=0&EQ01050001=0&EQ02050001=0&EQ09050201=0&EQ10050201=0&EQ01050202=0&EQ02050202=0&EQ09010001=0&EQ10010001=0&EQ01010001=0&EQ02010001=0&EQ09010201=0&EQ10010201=0&EQ01010202=0&EQ02010202=0&EQ01020002=0&EQ02020002=0&SHIP=301&IAFP=2&IAUS=1&SHIP=501&PL1021=0&PF1021=0&PQ1021=0&PF1022=0&PQ1022=0&PL1041=0&PF1041=0&PQ1041=0&PL1047=0&PF1047=0&PQ1047=0&PF1166=0&PQ1166=0&PF4100=0&PQ4100=0&PF4102=0&PQ4102=0&SHIP=201&SHIP=101&b.x=89&b.y=16) or a similar site, collect satellite images of the Mansfield Schools complex, Mansfield High School, Qualters Middle  School, Robinson Elementary School and The Jordan/Jackson Elementary School. These comprise a campus approximately one-half of a mile diameter. Use Image-J to determine roof surface area.
· Step two. Gather historic data relative to insolation values at the Mansfield Campus from Solar Panel Plus (http://www.solarpanelsplus.com/solar-insolation-levels/ ), the Atmospheric Science Data center ( http://eosweb.larc.nasa.gov/sse/ ) and the Office of Scientific & Technical  Information, 
( http://www.osti.gov/he  ). Collate this data in Excel. 
· Investigate costs, technologies and subsidies for this initiative. The primary source is Commonwealth Solar ( http://www.masstech.org/solar/ ). Innovations in technology will be researched through Planetsave ( http://planetsave.com/blog/2008/07/11/new-cost-effective-solar-energy-devices-from-mit/ ). 
· Assembling a summary presentation incorporating site information, historic data and cost assessments using Excel and Powerpoint.

Dataset(s)

· TerraServer http://www.terraserver.com/view.asp?cx=317320.903035431&cy=4655237.52498056&proj=32619&mpp=0.75&pic=-1&prov=-1&stac=-1&styp=AD
· Solar Panel Plus http://www.solarpanelsplus.com/solar-insolation-levels/
· Atmospheric Science Data center http://eosweb.larc.nasa.gov/sse/ 
· the Office of Scientific & Technical  Information,  http://www.osti.gov/he
· Commonwealth Solar  http://www.masstech.org/solar/
· Planetsave  http://planetsave.com/blog/2008/07/11/new-cost-effective-solar-energy-devices-from-mit/ 
Analysis Tool(s)
· Image J
· Excel
Steps for Data Analysis
· Download and analyze structures for suitability to house solar panels using Image-J.
· Gather and format Insolation data into Excel. Combine with space determined with Image-J to arrive at available power during the year at the school site.
· Research current technologies and funding alternatives.
· Assemble available site resources, specific information about current technologies and costs to arrive at a recommendation about implementation. 
Background Information

· Preface summary with costs of electricity for campus.
· Summary of current solar collector alternatives.
Example Data Analysis Product(s) (i.e. graph, map, image, etc.; something you expect students to be able to create during the investigation)
This is a source for image of campus students collect
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This is the type of Insolation data available. Students will collect it over decades and collect it into a summary Excel doc.
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Student handouts for data collection & analysis (can attach these separately):

 These documents are being created. One class of 21 students will commit 

50 min every two weeks to this activity. Documents are being created to adjust to a newly instituted class schedule.
Support for student inquiry (List strategies this investigation will use to promote student inquiry)
Group assignments
Reinforcing the virtues of original data

Strengthening an understanding of the features of spreadsheets and their ability to  glean patterns from large data SETS
_______________________________________________________________________

Part 2

COMPLETE Part 2 AFTER YOU HAVE IMPLEMENTED THE INVESTIGATION

Today’s Date________________________

Number of classes that used the investigation________________

Approximate number of students who completed the investigation________

Paste an example of student work (final graph, student analysis, etc.) from the investigation

Reflections on Implementing the Investigation
· How you feel the investigation went with students? 

· Were you satisfied with the level of student engagement? What sorts of questions did student ask? What insights did they have? How proficient are they in using the software?

· How will you carry out this investigation differently in the future?







