	Defining Success
	SUNSHINE STATE STANDARDS:

	
	SC.H.1.3.4 – 5, SC.H.2.3.1, SC.A.1.3.5, SC.B.1.3.1, SC.B.1.3.4

	
	NATIONAL STANDARDS:

	
	

	
	OBJECTIVE: What will your students will be able to do by the end of class?

	
	· SWBAT demonstrate and understand that energy cannot be created or destroyed, but only changed from one form to another.
· SWBAT accurately portray their data using graphs and tables and understand that accurate record keeping, openness, and replication are essential to maintaining an investigator’s credibility with other scientists and society.
· SWBAT understand that a change in one or more variables may alter the outcome of an experiment.


	
	ASSESSMENT: How will you know concretely that all of your students have mastered the objective?
	KEY POINTS. What three to five main ideas or steps will you emphasize in your lesson? 

	
	· Students will participate in inquiry based learning activities to create their own understanding of energy and energy transformations.  After conducting these experiments students will conduct their own analysis of their experiments by creating graphs and answering as well as creating critical thinking questions and ideas.

	· Energy

· Forms of Energy (Kinetic, Potential, Chemical, etc.)

· Energy Transformations
· Law of Conservation of Energy



	
	


	Learning Cycle

	INVITATION: How will you focus, prepare and engage students for the lesson’s objective? What questions will students answer? What observations will be made?

	MATERIALS:

	
	· Students enter into class to find bags of tea sitting in the front of the room
· Students are asked how the tea bag can demonstrate energy transformation

· Teacher awaits responses from students that will hopefully elicit further questioning and problem posing about the energy transformation associated with every day household items

· Students will be encourage to make observations about the bag of tea and list uses for the tea in their own household; have students elaborate by describing the transfer of energy taking place as they use the bag of tea Ex: boiling the tea bag (release of thermal energy, thermal energy travels from warmer to cooler object and/or surroundings)

· Ask students how understanding energy transformations can help them aid their family, local community, and school.

	· Tea bags

· Tea bags

· Lighter

· white board
· overhead w/ transparency

· clear bins

· graduated cylinders

· funnels

· empty 20 oz bottles

· balloons

· baking soda

· vinegar

· string

· scissors

· ruler
· other materials


	
	EXPLORATION: How will students engage in open-ended exploration of real phenomena, discussion about their discoveries, ideas, and questions that arise?
	

	
	· Teacher will call student volunteers up front (This activity should be done as a teacher demonstration to prevent possible injury)
· Teacher will show students the bag of tea and the lighter
· Students will be asked to suggest how the teacher should demonstrate an energy transformation using the materials on the table

· The students will probably attempt to just burn the entire tea bag which does show an energy transformation, but the teacher should suggest the next pair of students to try a different way; perhaps the next group will decide to remove the tea bag from the packaging and then proceed to burn it; the teacher is there to facilitate this process and encourage critical thinking until students arrive at the desired demonstration

· The proper demonstration require removing the tea bag from the packaging and emptying the tea from the tea bag; the teacher should continue by unfolding the tea bag so that it is able to stand upright unassisted on the table; light the bag from the top and watch what happens

· The bag should burn to the bottom and the very bottom of the bag should float upward and finally disintegrate

· At this point students should be asking questions and demanding a repeat demonstration; if time permits repeat the demonstration and have students record the evidence they see that lets them know an energy transformation is taking place


	

	
	CONCEPT INTRODUCTION: How will you convey the knowledge and/or skills of the lesson? What will your students do to process this information?  
	

	
	· Teacher will have students call out answer from the demonstration to prove that an energy transformation was taking place; place student suggestion on the blackboard in a KWL chart under K; this demonstrates what students think they already know about energy transformation; fill in the L section with students with questions about what they think they need to learn about energy transformations (teacher can add questions as well)
· Teacher should proceed with an explanation of energy transformations by stating key points such as energy neither being created nor destroyed merely transformed into different forms; no energy transformation is 100% efficient, have students question why this may or may not be the case and have them guess where the energy goes (relate it back to the demonstration)

· Introduce students to the many forms of energy and have students come up with their own examples to be listed on to the board

· Display a picture of a car engine on the overhead and work together with students to describe the energy transformations taking place, make sure to note where energy may be given off in the form of thermal energy (connect to efficiency)

· Have students list the way we use energy in our school, their homes, and the community (this can be used later for a home learning assignment)

	

	
	APPLICATION: In what ways will your different learners attempt the objective on their own? How will students apply the new knowledge and skills to solving a problem or meeting a challenge? 
	

	
	· Group students by four. Give each table a bin with the following objects: graduated cylinder, funnel, empty 20 oz. coke bottle, balloons, baking soda, vinegar, spoons, string, scissors, ruler (give them extra materials just to make them think and choose or to allow them to get creative)
· Tell students the objective is to create a transfer of energy using the items on the table and to capture the energy transformation in the process.
· Explain to the students the baking soda and vinegar experiment, which is an endothermic reaction where baking soda and vinegar react to produce carbonic acid that degrades to carbon dioxide and water.  The carbon dioxide is the gas produced.
· Give students time to put a plan together and try various mixtures of baking soda and vinegar; make sure there are enough materials to accommodate discovery.
· Demonstrate for the students how to measure the amount of baking soda they would like to use with a triple beam balance and then use a funnel to add the baking soda to a balloon

· Continue by demonstrating how to measure the amount of vinegar using the baking soda and then how to pour this amount of liquid to the empty bottles.

· Students should have five trials using five different amount of the baking soda and vinegar.
· Students should record the benefits they see by recording the circumference of the balloon after they add the baking soda to the vinegar and the reaction has taken place. in being able to capture energy transformations and think critically about how this may be demonstrated in society

· Encourage students if time permits to develop their own questions using the same materials and provide quantitative date to answer it if possible. You may see students varying the amount of vinegar to see if this has an effect on the amount of gas produced; they can measure the circumference of the balloons

· Assist students in the discovery process where necessary.

	

	
	REFLECTION: How will you have students summarize what they’ve learned and how they arrived at their current understanding? How will you reinforce the objective’s importance and its link to past and future learning as well as new conceptual frameworks? 
	

	
	· Have students produce graphs comparing either the amount of vinegar or the amount of baking soda(x-axis)  to the circumference of the balloon (y-axis).  Ask the students whether they saw a relationship between the increase of either substance to the circumference of the balloon, or the amount of carbon dioxide produced.
· Ask students to reflect upon the experiments they have created. Ask them to describe why they followed certain procedures and not others. Ask them at what point did they discover how they could capture an energy transformation in the process and what evidence did they have to prove the energy transformation took place
· Have students reflect on the efficiency of the energy conversion that took place. Was it efficient or not? What could they do next time to ensure more efficiency?

· Refer student back to the list created earlier about energy usage in their homes, school, and community

· For homework have the students consider energy transformations and efficiency concerning the energy usage they have listed

· Have students brainstorm ways we could use energy more efficiently in our own homes and write a paragraph to be shared next class; Have students consider the implication if we do not begin to use energy more efficiently in our communities

	


	EXTENSION:  How will you incorporate ideas for further exploration?

	Once students brainstorm ideas to reduce energy use or increase energy efficiency have them create a children’s book, write a letter to local officials or a power plant, create a powerpoint to be displayed over the morning announcements or perhaps a video clip. Give students the option to create their own project as long as they are communicating and informing others of their findings.



	DIFFERENTIATION:  How will you differentiate your instruction to reach the diversity of learners in your classroom (ELL STRATEGIES/IEP IMPLEMENTATION)?

	Allow students to do more drawings than writing or implement more discussion.



