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[image: image1.wmf]Lesson Summary: In this activity students will be utilizing the scientific method to build a model for the storage of spent fuel for the year 2035.  In the DC Science 3 PowerPoint, the example of a tank the size of a football field is given to illustrate the amount of spent nuclear fuel.  Students will have to think outside the box and come up with a different model that can be seen in every day life.  Once they come up with an appropriately-sized model, they will develop a plan to build the model using the scientific method and will implement their plan, making sure to build it with correct dimensions in miniature.


Subject: 
Science: Science and Technology, Physical Science 

Grade Level: 
· Target Grade: 7  
· Upper Bound: 8
· Lower Bound: 6
Time Required: One week.

Materials: 
· internet access
· cardboard

· measuring tools

· craft supplies (e.g. straws, popsicle sticks, paint)
· DC Science 3 PowerPoint
· Modeling Spent Nuclear Fuel Storage Worksheet 
Lesson Plan: 
· Day 1: Review the last slide in the DC Science 3 Power Point, and give a short explanantion of how to scale and dimension.

· Explain what the activity will be and provide background for what scientific models are. Divide the class into groups of five.  Allow the students some time to brainstorm ideas for their own model.
· Day 2: Once each group has formulated an idea for a model, allow the groups access to the internet to obtain the correct dimensions and measurements.
· Day 3: When each group has an idea, with evidence gained from the internet about the dimensions of their model to support that their model will be accurate, review their material and verify the validity of their design. To make sure their design is appropriate check over their dimensions and calculations to see if they are accurate and make mathematical sense.
· As a group the students can then begin to develop their plans for construction using the scientific method. The students should write down each step that corresponds with the scientific method in a structured way.
· Day 4: Next, the students will implement their scientific method and build their models using the cardboard provided and the craft supplies.
· Day 5: When all the groups are finished, each group will present their model to the class.  
Assessment: Make sure their models will work by checking their volume calculations and their evidence they used.
Background & Concepts for Teachers:  
· Scientific method: (1) The scientific method starts when you ask a question about something that you observe. (2) Do background research rather than starting from scratch in putting together a plan for answering your question. (3) Construct an educated guess, or hypothesis, about how things will work. (4) Test your hypothesis. (5) Analyze your data. (6) Draw a conclusion. (7) Communicate your results.
· Dimensioning: Make sure they know how to measure things correctly with the ruler and measuring tape
· Scaling: The students should know how to take given measurements and scale them down by division.
Vocabulary / Definitions: 
· low-level radioactive waste: waste produced from commercial activities, such as nuclear power, and industrial and medical applications of radioactivity. 

· high-level radioactive waste: a type of nuclear waste that arises from the use of uranium fuel in a nuclear reactor and nuclear weapons processing.
· radiation therapy: the medical use of ionizing radiation as part of cancer treatment to control malignant cells.
· nuclear medicine: a branch of medicine and medical imaging that uses the nuclear properties of matter in diagnosis and therapy.
· spent fuel: nuclear fuel that has been irradiated in a nuclear reactor (usually at a nuclear power plant) to the point where it is no longer useful in sustaining a nuclear reaction.
· silo: a cylindrical structure used for storage.
· metric ton: a unit of mass equal to 1,000 kilograms (2,205 pounds); also called a tonne.
Lesson Extensions:
· This activity could be shortened by not having the groups present to the class.
· This activity could be lengthened by including an essay portion of the activity in which students explain why their model would work the best.

References:
· http://www.dictionary.com 
TEKS:
7.2 (A) Plan and implement investigative procedures

7.2 (B) Collect data by observing and measuring

7.2 (C) Organize, analyze, make inferences, and predict trends from evidence

7.2 (D) Communicate valid conclusions

7.3 (C) Represent the natural world using models and identify their limitations
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