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Need for Instruction
The best summary is in the form of a Needs Assessment Logic (NAL), which is the following:
a) the desired status:  The desired status is that students will analyze and interpret ten models or diagrams of energy transformations.
b) the actual status:  The actual status is that students are analyzing and interpreting eight out of ten models and diagrams of energy transformations, including: a hair dryer, microwave oven, television, flashlight, curling iron, lamp, telephone, and computer.
c) the learning gap: Learners need to be able to analyze and interpret two models and diagrams of energy transformations, including a nuclear power plant and a vehicle.
Goal Statement

My goal statement: 6th grade Science students at William Byrd Middle School will identify the energy transformation of a toaster correctly, including the original energy source, the mechanical actions that cause the transformation, and the type of converted energy using instructional materials, such as a textbook and class notes, in Classroom 112.
Learning Domain
The learning domain that my goal fits into is Intellectual Skills.  More specifically, it fits into the well-structured problems category of Intellectual Skills.  Background information is needed about energy types, what each object is used for, and how energy is produced for a student to successfully analyze each transformation.  Therefore, previous knowledge, concepts, and rules are needed to perform the interpretations accurately, making this a problem-solving skill.  

Instructional Analysis

[image: image1]
Target Population
My target population are 6th grade general Science students, ages 11-12.  Entry behaviors include: energy is causing things to happen all around us and how basic machines function, such as a hair dryer or a toaster.  Learners should have some previous knowledge of the subject as a result of education in earlier school years, but may not have a positive attitude about the content because energy cannot be seen and is a vague topic.  All students should be able to learn the concept of energy transformations, although some students may learn differently than others.  Most students prefer to learn using laboratory experiments/demonstrations and small-group or independent problem based learning.  Some students may not favor school, but tend to enjoy the class based on the content and variety of learning experiences that take place, such as computer-based learning, laboratory experiments, and podcasts. The class is predominately made up of Caucasian students with the exception of two African American girls.  All students speak English and the class is divided fairly evenly between boys and girls.  All students have a 5th-7th grade reading level and are able to produce clear thoughts on paper.  All students are capable of maintaining a C or higher grade in the class.  This information was obtained by interviewing and observing the students and spending a lot of time getting to know each individual.
Performance and Learning Contexts
Summary of Performance Context

The Performance Context for using the skill of energy transformations could be used in many different fields, such as the medical field, engineering field, and companies that work on conserving energy.  The support in these fields is excellent with many resources that can be used. The job sites where students would use these skills will all have equipment that produces energy.  In order to use this skill adequately, they may have guides and tools to help them decipher the necessary energy transformations that are taking place for each of the different types of equipment.  It is likely that students would work in teams while using this skill.  In the medical field, engineering field, and conservation of energy field, teamwork is often needed to assure that the process is being done correctly.  Most likely, each type of work will have a supervisor to oversee the work of each individual or team.  These skills will be very important, regardless of which profession a student chooses.  They will be used daily on the job and will be necessary to be successful in the workplace.  The skill of interpreting energy transformations is used almost daily in every field of work.  By observing different work places and interviewing several employees from different professions, I got the necessary information needed to make these decisions.
Summary of Learning Context


The site that will be used, according to the criteria needed, is Classroom 112.  However, there is a great deal of sites that could be used for learning.  The site will have wireless internet connection and laptops that will be brought in for student use.  The site will accommodate up to  30 students.  The site includes an ActivBoard mounted to the wall and several electrical outlets with tables close by for demonstrations.  Learning will be restricted to one class period (a block schedule of 90 minutes).  The site has adequate space and will be convenient for all learners.  The learning environment could be adapted to simulate the eventual work environment.  There are many work places that this skill may be used on a daily basis.  The skill may be used in the engineering field, where energy sources are a foundational skill.  It may also be used in the medical field, bio-medical field, and companies that work towards energy conservation.  I obtained this information because I have access to every room in the building at my school and have a very supportive staff that would make accommodations for me if necessary.

Skills, Objectives, and Assessment Items
	Skill
	Objective
	Assessment Item

	1.0 Demonstrate activation of a toaster.
	Given a fully functioning toaster, LWBAT demonstrate activation of a toaster by making sure the cord is plugged into an electrical outlet and pushing the “on” button.
	Demonstrate how the toaster is activated using the following steps.  First, perform the operation necessary for the toaster to turn on and then, turn on the toaster.

	2.0 Demonstrate mechanical function of a toaster.
	Given a fully functioning toaster, LWBAT demonstrate the mechanical function of a toaster by making sure the lever is pressed down and the door is closed.
	Demonstrate the mechanical function of the toaster by showing me the necessary steps for the toaster to operate and perform its duty. 

	2.1 Define potential energy.
	Within one class period, LWBAT define potential energy stating that potential energy is stored energy.
	Define potential energy.  Be specific and give at least one example in your explanation. (Answer: Potential energy is stored energy.  Examples may include: a rock sitting on top of a hill or a person sleeping)

	2.2 Define kinetic energy.

	Within one class period, LWBAT define kinetic energy stating that kinetic energy is energy in motion.
	Define kinetic energy.  Be specific and give at least one example in your explanation. (Answer: Kinetic energy is energy in motion.  Examples may include: a boy riding a bike or a ball rolling down the street)

	3.0 Identify the original energy source when the toaster is activated.
	Within one class period, LWBAT identify the original energy source as electrical energy when the toaster is activated.
	Think about the process that you had to complete in order for the toaster to turn on.  Tell me the name of the original energy source used when the object turned on and list the steps you had to go through to come to that conclusion. (The steps should include something to the effect of: First, I had to plug the toaster in and then push the button to turn the toaster on, so the original energy source would be electric and it changed into mechanical when I pushed the button).

	3.1 Define mechanical energy.
	Within one class period, LWBAT define mechanical energy, stating that mechanical energy is “the energy of moving parts”.
	What is the definition for mechanical energy?

	3.2 Define electrical energy.
	Within one class period, LWBAT define electrical energy, stating that electrical energy is “the energy of electrical currents moving”.
	What is the definition for electrical energy?

	3.3 Define thermal energy.
	Within one class period, LWBAT define thermal energy, stating that thermal energy is “the energy of heat”.
	What is the definition for thermal energy?

	3.4 Define light energy.
	Within one class period, LWBAT define light energy, stating that light energy is “a form of electromagnetic radiation that travels in waves”.
	What is the definition for light energy?


	3.5 Define chemical energy.
	Within one class period, LWBAT define chemical energy, stating that chemical energy is “a form of potential energy most often seen in food and fuels”.
	What is the definition for chemical energy?

	3.6 Define nuclear energy.                            
	Within one class period, LWBAT define nuclear energy, stating that nuclear energy is “a form of thermal energy created by nuclear fission, or the splitting of atoms”.
	What is the definition for nuclear energy?

	4.0 Identify the type of converted energy when the toaster performs its assumed duty.


	Within one class period, LWBAT identify the type of converted energy as thermal energy when the toaster performs its assumed duty.
	Think about the process that you had to complete in order for the toaster to perform its assumed duty.  Tell me the name of the converted energy type after the object has performed its assumed duty. (The steps should include something to the effect of: First, I had to plug the toaster in and then push the button to turn the toaster on, so the original energy source would be electric and it turned to mechanical when I pushed the button.  Then, I had to push the lever down, which is still mechanical.  Finally when the toaster begins heating up, the energy changes to thermal and light energy – the last sentence would be correct if nothing else was mentioned.)

	5.0 Identify the energy transformation that took place with the toaster.
	Within one class period, LWBAT identify the energy transformation that took place with the toaster is the transfer of electrical energy to thermal energy.
	Think about the process that you had to complete in order for the toaster to perform its assumed duty.  Tell me the names of the converted energy types as the toaster begins working, as it is operating, and once it has finished its duty. (The steps should include something to the effect of: First, I had to plug the toaster in and then push the button to turn the toaster on, so the original energy source would be electric and it turned to mechanical when I pushed the button.  Then, I had to push the lever down, which is still mechanical.  Finally when the toaster begins heating up, the energy changes to thermal and light energy. In conclusion, the toaster changes from electrical energy, original source, to thermal and light energy, final source).

	5.1 Explain the sun’s ability to produce light and heat energy.

	Within one class period, LWBAT explain the sun’s ability to produce light and heat energy with no more than one incorrect attempt.
	Explain the sun’s ability to produce light and heat energy.  Be specific and give one example of each in your explanation. (Examples may include: light – sunlight used by plants to produce photosynthesis.  Heat – walking on sand at the beach in the middle of the day and your feet being burnt.)

	5.2 Identify the three fossil fuels.
	Within one class period, LWBAT identify the three fossil fuels as coal, oil, & natural gas.
	Write down the names of the three fossil fuels in the blanks provided.

	5.3 Define renewable energy resource.
	Within one class period, LWBAT define renewable energy resource as “a resource that can be used over and over again”
	What is a renewable energy resource?

	5.3.1 List two examples of a renewable energy resource.
	Within one class period, LWBAT list two examples of renewable energy resources, which could include solar, hydroelectric, wind, geothermal or biomass.
	List two examples of renewable energy resources.

	5.4 Define nonrenewable energy resource.
	Within one class period, LWBAT define nonrenewable energy resource as “a resource that can only be used once”
	What is a nonrenewable energy resource?

	5.4.1 List two examples of a nonrenewable energy resource.
	Within one class period, LWBAT define nonrenewable energy resource as “a resource that can only be used once”
	List two examples of nonrenewable energy resources.


	Goal Statement: 6th grade Science students at William Byrd Middle School will identify the energy transformation of a toaster correctly, including the original energy source, the mechanical actions that cause the transformation, and the type of converted energy using instructional materials, such as a textbook and class notes, in Classroom 112.
	Terminal Objective: 6th grade Science students at William Byrd Middle School, in a classroom or computer lab, will interpret the energy transformation of a toaster correctly, including the original energy source, the mechanical actions that cause the transformation, and the type of converted/new energy (B), 3 out of 4 times (CR), within one class period (CN).
	


Instructional Strategy
Sequence and Clustering of Objectives

	CLUSTER
	OBJECTIVES
	TIME

	1
	1.0, 2.0, 2.1, 2.2
	20 minutes

	2
	3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
	30 minutes

	3
	4.0
	10 minutes

	4
	5.0, 5.1, 5.2, 5.3, 5.3.1, 5.4, 5.4.1
	30 minutes


Preinstructional, Assessment, and Follow-Through Activities

	PREINSTRUCTIONAL ACTIVITIES

	Motivation: 

A= Attention:  I will gain student’s attention by introducing the topic using real life examples.  For example, I might create the following scenario: “How many people like playing video games?  Ok, so how many of you know how to turn your video game system on so that you can play it?  Who enjoys making toast or bagels in a toaster?  Or heating up food in the microwave?  In order to do these things, an energy transformation must take place.  That is what our next topic is about.”  A short video will be shown that includes some of these tasks taking place and an explanation of why they are important.

R= Relevance: The relevance to the topic is tied into the attention grabbing techniques.  Relevance will include things that the students enjoy, such as playing video games and being able to cook and heat food at their leisure.

C= Confidence: Students will feel comfortable at all times in my classroom.  A good rapport will already be in place, so students will trust and know that I believe in them and their abilities.  They will feel confident among their peers and myself because of the good moral built up in the classroom.

S= Satisfaction: Students will feel good about being successful in my classroom.  They often receive rewards, such as a sticker or “sit with a friend today” coupons.  They also receive positive feedback verbally and emotionally from me and their peers when they accomplish a goal, such as getting good grades or improving on a score.

	Objectives: Objectives are handed out at the beginning of each unit of instruction.  They are presented in the form of the Virginia Standards of Learning, as well as the objectives I have set in place for them.  They are discussed as a whole class and students may ask questions regarding the objectives.  We place them in a folder that will be used for the unit and are kept there until the end.

	Student Groupings and Media Selection: Student groupings will be whole group/class discussion and individualized.  Media selection will include a video presentation.

	ASSESSMENT

	Pretest: A pre-test will be administered as an instructional activity before the class starts as a “bell-ringer.” Each lab station will also have a “pre-test” for each objective that will be informal and collected as an instructional activity.  All pre-tests, except for the last, will be an objective style set of questions that will either be pencil-and-paper or set up on laptops.  The first pretest will be a very general question, such as “what do you know about energy and its transformations?”  Each preceding question will be more detailed to focus on specific entry skills/behaviors.  The last pretest will be a simulation test where each partner will film the other using a video camera that has been set up at the lab station.  Each student will attempt to complete an energy transformation, without using notes or external help, and will be evaluated based on the listed criteria at the station.

	Practice Tests: Students will practice the activities as they move about the lab stations.  Some tests will be objective style questions and others will be simulated labs.  Laptops will also be used to practice as students will play a simulated energy transformation game on the web.

	Posttest: There will be one final posttest.  I will give each student a list of criteria, similar to the list on the pretest they took.  I will then watch carefully and make notes on a checklist as each individual student performs the steps in order.  The steps that must be completed correctly are:

1. Activate the toaster.

2. Demonstrate the mechanical function of the toaster.

3. Identify the original source of the toaster.

4. Identify the type of converted energy.

5. Identify the energy transformation that took place, listing all transfers of energy.

This will be a criterion-referenced test because it is necessary for the student to demonstrate on a live model that the material is understood.  The best way to determine student understanding is by using a checklist of criteria.

	Student Groupings and Media Selection: Individualized instruction and small groups will be utilized.  Media includes computer- and web-based instruction, simulation, and pencil-and-paper.

	FOLLOW-THROUGH ACTIVITIES

	Memory Aids: Each student will receive a list of ordered steps that must be performed correctly, as well as a list of each energy type and its properties/definition.  These will be given out prior to instruction and their use will be explained.

	Transfer: Students will be given a list of websites with games and simulations that can be played to help reinforce the topic.  They also will have access to the teacher’s website with additional notes, video simulations, and reading passages to aid the transfer of knowledge.

	Student Groupings and Media Selection: Individualized, web-based, simulation.



Content Presentation and Student Participation

	OBJECTIVE: 1.0 – Given a fully functioning toaster, LWBAT demonstrate activation of a toaster by making sure the cord is plugged into an electrical outlet and pushing the “on” button.
	1

	CONTENT PRESENTATION

	Content: A short lecture will be given on the activation of objects during energy transformations to introduce the topic.  A toaster will be shown to the entire class and will be used for live demonstrations as the video plays. A portion of a video will be shown that demonstrates the activation of a toaster.  This part of the video will explain why the activation of an object is fundamental in the energy transformation process.

	Examples: 

1. This portion of the video will show a demonstration of a toaster being activated using the following steps: place the toaster on the counter and plug it in to an outlet.  This process is necessary because energy cannot be transferred unless an energy source is available, which in this case would be the electricity.  

	Student Groupings and Media Selection: Whole class, video presentation.

	STUDENT PARTICIPATION

	Practice Items: 

1. If you were given a hairdryer, what steps would you take to activate it?

2. Think back to an experience you have had when activating an object that did not require electricity.  What was it and what type of energy was needed to activate the object?

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 2.0 – Given a fully functioning toaster, LWBAT demonstrate the mechanical function of a toaster by making sure the lever is pressed down and the door is closed.
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	CONTENT PRESENTATION

	Content: A short lecture will be given on the mechanical function of objects during energy transformations to introduce the topic.  A toaster will be shown to the entire class and will be used for live demonstrations as the video plays. A portion of a video will be shown that demonstrates the mechanical function of a toaster.  This part of the video will explain why the mechanical function of an object is fundamental in the energy transformation process.  

	Examples: 

1. This portion of the video will show a demonstration of the mechanical function of a toaster.  It will show the toaster being turned on, the level pressed down, and the toaster working with the door closed.  This process is necessary because energy cannot be transferred unless one energy types changes to another.

	Student Groupings and Media Selection: Whole class, video presentation.

	STUDENT PARTICIPATION

	Practice Items: 

1. Why is the mechanical function of an object important to the process of energy transformations?

2. What other objects that you use every day have a mechanical function?  List at least three and explain.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.

	OBJECTIVE 2.1 – Within one class period, LWBAT define potential energy stating that      potential energy is stored energy.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of potential energy and pictures that represent the definition.  A portion of the video will have a short section on potential energy to review.

	Examples: 

1. Examples of potential energy include: a man sleeping, a ball sitting on a hill, and a rock. 

	Student Groupings and Media Selection: Whole class, video presentation, computer-based.

	STUDENT PARTICIPATION

	Practice Items: 

1. List 5 examples of potential energy.

2. What is the specific type of potential energy used when water is at the top of a waterfall?

3. Define potential energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 2.2 – Within one class period, LWBAT define kinetic energy stating that kinetic energy is energy in motion.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of kinetic energy and pictures that represent the definition.  A portion of the video will have a short section on kinetic energy to review.

	Examples: 

1. Examples of potential energy include: a man running, a ball rolling down a hill, and a car moving.

	Student Groupings and Media Selection: Whole class, video presentation, computer-based.

	STUDENT PARTICIPATION

	Practice Items: 

1. List 5 examples of kinetic energy.

2. Define kinetic energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.0 – Within one class period, LWBAT identify the original energy source as electrical energy when the toaster is activated.
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	CONTENT PRESENTATION

	Content: A short lecture will be given on the necessity of identifying the original energy source in an energy transformation.  A toaster will be shown to the entire class and will be used for live demonstrations as the video plays. A portion of a video will be shown that explains how to determine and identify the original energy source of a toaster when it is activated.  The video will reiterate the teacher’s lecture on why this process is necessary. 

	Examples: 

1. This portion of the video will show an explanation of how to determine and identify the original energy source of a toaster when it is activated.  They will do this by demonstrating the toaster being activated and showing that the original energy source is electricity by pointing to it.  This process is necessary because energy cannot be transferred unless an energy source is available, which in this case would be the electricity.  

	Student Groupings and Media Selection: Whole class, video presentation.

	STUDENT PARTICIPATION

	Practice Items: 

1. If you were given a hairdryer, what would the original energy source be?

2. If you were given a TV, what would the original energy source be?

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.1 – Within one class period, LWBAT define mechanical energy, stating that mechanical energy is “the energy of moving parts”.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of mechanical energy and pictures (examples) that represent the definition.  A portion of the video will have a short section on mechanical energy to review.

	Examples: 

1. Examples of mechanical energy include: anything with moving parts, such as a lever being that is being pushed down, a pulley in motion, or a pendulum while swinging.  

	Student Groupings and Media Selection: Whole class, video presentation, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. List 5 examples of mechanical energy.

2. Define mechanical energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.2 – Within one class period, LWBAT define electrical energy, stating that electrical energy is “the energy of electrical currents moving”.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of electrical energy and pictures (examples) that represent the definition.  A portion of the video will have a short section on electrical energy to review.

	Examples: 

1. Examples of electrical energy include: anything that is plugged in, such as a hairdryer, a freezer, or a TV.

	Student Groupings and Media Selection: Whole class, video presentation, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. List 5 examples of electrical energy.

2. Define electrical energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.3 – Within one class period, LWBAT define thermal energy, stating that thermal energy is “the energy of heat”.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of thermal energy and pictures (examples) that represent the definition.  A portion of the video will have a short section on thermal energy to review.

	Examples: 

1. Examples of thermal energy include: anything that produces heat, such as the sun, an oven, or a toaster.

	Student Groupings and Media Selection: Whole class, video presentation, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. List 5 examples of thermal energy.

2. Define thermal energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.4 – Within one class period, LWBAT define light energy, stating that light energy is “a form of electromagnetic radiation that travels in waves”.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of light energy and pictures (examples) that represent the definition.  A portion of the video will have a short section on light energy to review.

	Examples: 

1. Examples of light energy include: anything that produces light, such as the sun, a flashlight, or a TV screen.

	Student Groupings and Media Selection: Whole class, video presentation, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. List 5 examples of light energy.

2. Define light energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.5 – Within one class period, LWBAT define chemical energy, stating that chemical energy is “a form of potential energy most often seen in food and fuels”.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of chemical energy and pictures (examples) that represent the definition.  A portion of the video will have a short section on chemical energy to review.

	Examples: 

1. Examples of chemical energy include: any type of fuel (gas, oil, etc.) and food.

	Student Groupings and Media Selection: Whole class, video presentation, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. List 2 examples of chemical energy.

2. Define chemical energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 3.6 – Within one class period, LWBAT define nuclear energy, stating that nuclear energy is “a form of thermal energy created by nuclear fission, or the splitting of atoms”.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with the definition of nuclear energy and pictures (examples) that represent the definition.  A portion of the video will have a short section on nuclear energy to review.

	Examples: 

1. Examples of nuclear energy include: nuclear power plants and the sun.

	Student Groupings and Media Selection: Whole class, video presentation, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. List 2 examples of nuclear energy.

2. Define nuclear energy.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 4.0 – Within one class period, LWBAT identify the type of converted energy as thermal energy when the toaster performs its assumed duty.
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	CONTENT PRESENTATION

	Content:  A short lecture will be given on identifying the type of converted energy in an energy transformation.  A toaster will be shown to the entire class and will be used for live demonstrations as the video plays.  A portion of a video will be shown that explains how to determine and identify the type of converted energy when the toaster performs its assumed duty.  The video will reiterate the teacher’s lecture on this process. 

	Examples: 

1. This portion of the video will show an explanation of how to determine and identify the type of converted energy when the toaster performs its assumed duty.  They will do this by demonstrating the toaster being activated and showing that the original energy source is electricity by pointing to it.  Then, showing the final step in the energy transformation is thermal energy when the toaster is heating food.  This explanation is necessary because energy cannot be transferred unless an energy source is available, which in this case would be the electricity that changes to thermal energy.

	Student Groupings and Media Selection: Whole class, video, live demonstration.



	STUDENT PARTICIPATION

	Practice Items: 

1. If you were given a hairdryer, what would the converted energy types be?

2. Provide a step-by-step procedure for determining the type of converted energy while turning on and playing a video game (specifically the video game console, i.e. XBOX 360 machine).

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 5.0 – Within one class period, LWBAT identify the energy transformation that took place with the toaster is the transfer of electrical energy to thermal energy.
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	CONTENT PRESENTATION

	Content: A short lecture will be given on identifying the energy transformation that took place with the toaster.  A toaster will be shown to the entire class and will be used for live demonstrations as the video plays. The rest of the video will be shown that explains how to determine and identify the entire energy transformation process.  All of the previous steps will be repeated in order to show the whole process.  The video will reiterate the teacher’s lecture on this process.  The video will also review the following entry skills: explaining the sun’s ability to produce light and heat energy, the three fossil fuels, and renewable and nonrenewable energy resources.

	Examples: 

1. The rest of the video will show an explanation of how to determine and identify the type of converted energy when the toaster performs its assumed duty.  They will do this by demonstrating the toaster being activated and showing that the original energy source is electricity by pointing to it.  Then, they will go through each type of energy that is used throughout the use of the toaster.  First, electricity from plugging the toaster in.  Then, mechanical energy from pushing the lever down.  Finally, thermal energy when the toaster is heating food.  This explanation is necessary because energy cannot be transferred unless an energy source is available, which in this case would be the electricity that changes to thermal energy.

	Student Groupings and Media Selection: Whole class, video, live demonstration.

	STUDENT PARTICIPATION

	Practice Items: The practice for these objectives will be hands-on.  

1. Ten lab stations will be set up with a fully functioning toaster and an outlet.  Students will work in pairs.  One student at a time will be given a sheet with the following directions:  “Complete the necessary steps to complete an energy transformation using the toaster provided.  You will be videotaped by your partner, so you will need to give a detailed explanation for each step that you go through during the process.  No one will see these videos except the teacher and you.  When you finish, switch roles with your partner.  When you both are finished, go sit down and individually complete the worksheet on your desk.”

2. The worksheet on their desks will be an objective style question sheet regarding the steps of the energy transformation they just completed.  They will finish the sheet and turn it in.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: Partners and individualized instruction, video-recording, paper-and-pencil.




	OBJECTIVE 5.1 – Within one class period, LWBAT explain the sun’s ability to produce light and heat energy.
	14

	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown with a short explanation of the sun’s ability to produce light and heat energy with visuals for examples.  A portion of the video will have a short section on light and heat energy from the sun to review.

	Examples: 

1. Light or Radiant Energy - waves that emit energy. Examples include: radio and television waves, gamma rays, and x-rays.

2. Heat or Thermal Energy - created by heat. The hotter an object becomes the more thermal energy it possesses.  Examples include a toaster, a lantern, and an oven.

	Student Groupings and Media Selection: Whole class, video, live demonstration, computer-based

	STUDENT PARTICIPATION

	Practice Items: The practice for these objectives will be hands-on.  

1. List one example of light energy that the sun produces.

2. List one example of heat energy that the sun produces.

3. Explain the sun’s ability to produce light and heat energy and its usefulness.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 5.2 – Within one class period, LWBAT identify the three fossil fuels as coal, oil, & natural gas.
	15

	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown identifying the three fossil fuels.  A portion of the video will have a short section on the three fossil fuels to review.

	Examples: 

1. The fossil fuels are: coal, oil, and natural gas.

	Student Groupings and Media Selection: Whole class, video, live demonstration, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. What are the three fossil fuels?

2. Where does each fossil fuel originate from?

3. Which fossil fuel causes the most pollution?  The least?

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 5.3 – Within one class period, LWBAT define renewable energy resource as “a resource that can be used over and over again”
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown defining renewable energy resource and pictures representing the definition.  A portion of the video will have a short section on renewable energy resources to review.

	Examples: 

1. Definition: A resource that can be used over and over again.  Example: water, wind, geothermal energy

	Student Groupings and Media Selection: Whole class, video, live demonstration, computer-based

	STUDENT PARTICIPATION

	Practice Items: 

1. Define renewable energy resource.

2. Why is it a good/bad idea that we use renewable energy resources in America? Explain your reason.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 5.3.1 – Within one class period, LWBAT list two examples of a renewable energy resource, which could include solar, hydroelectric, wind, geothermal or biomass.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown defining renewable energy resource and pictures representing the definition (examples).  A portion of the video will have a short section on renewable energy resources to review.

	Examples: 

1. Definition: A resource that can be used over and over again.  Example: water, wind, geothermal energy

	Student Groupings and Media Selection: Whole class, video, live demonstration.

	STUDENT PARTICIPATION

	Practice Items: 

1. List and describe all 5 renewable energy resources.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 5.4 – Within one class period, LWBAT define nonrenewable energy resource as “a resource that can only be used once”
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown defining nonrenewable energy resource and pictures representing the definition.  A portion of the video will have a short section on nonrenewable energy resources to review.

	Examples: 

1. Definition: A resource that can only be used once.  Example: coal, oil, natural gas, nuclear energy

	Student Groupings and Media Selection: Whole class, video, live demonstration.

	STUDENT PARTICIPATION

	Practice Items: 

1. Define nonrenewable energy resource.

2. Why is it a good/bad idea that we use nonrenewable energy resources in America? Explain your reason.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


	OBJECTIVE 5.4.1 – Within one class period, LWBAT list two examples of a nonrenewable energy resource, which could include coal, oil, natural gas, or nuclear.
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	CONTENT PRESENTATION

	Content: An ActivInspire slide will be shown defining nonrenewable energy resource and pictures representing the definition (examples).  A portion of the video will have a short section on nonrenewable energy resources to review.

	Examples: 

1. Definition: A resource that can only be used once.  Example: coal, oil, natural gas, nuclear energy

	Student Groupings and Media Selection: Whole class, video, live demonstration.

	STUDENT PARTICIPATION

	Practice Items: List and describe all 5 nonrenewable energy resources.

	Feedback: A checklist of criteria will be used to determine correctness for each practice item.

	Student Groupings and Media Selection: individualized, computer-based instruction for assessments.


Lesson Allocation

	SESSION
	EVENTS AND OBJECTIVES
	TIME

	1
	OBJECTIVE: 1.0 – Given a fully functioning toaster, LWBAT demonstrate activation of a toaster by making sure the cord is plugged into an electrical outlet and pushing the “on” button.  

OBJECTIVE 2.0 – Given a fully functioning toaster, LWBAT demonstrate the mechanical function of a toaster by making sure the lever is pressed down and the door is closed.

Review of entry skills (OBJECTIVES 2.1 and 2.2)

**For all of these objectives, a video will be shown titled “Energy: Pulse of Life.”  Students will also observe an Activ Board flipchart using ActivInspire slides.  They will use a computer for assessment purposes.
	20 minutes

	2
	OBJECTIVE 3.0 – Within one class period, LWBAT identify the original energy source as electrical energy when the toaster is activated.

Review of entry skills (OBJECTIVES 3.1-3.6)

**For all of these objectives, a video will be shown titled “Energy: Pulse of Life.”  Students will also observe an Activ Board flipchart using ActivInspire slides.  They will use a computer for assessment purposes.
	30 minutes

	3
	OBJECTIVE 4.0 – Within one class period, LWBAT identify the type of converted energy as thermal energy when the toaster performs its assumed duty.

**For all of these objectives, a video will be shown titled “Energy: Pulse of Life.”  Students will also observe an Activ Board flipchart using ActivInspire slides.  They will use a computer for assessment purposes.
	10 minutes

	4
	OBJECTIVE 5.0 – Within one class period, LWBAT identify the energy transformation that took place with the toaster is the transfer of electrical energy to thermal energy.

Review of entry skills (OBJECTIVES 5.1-5.4.1)

**For all of these objectives, a video will be shown titled “Energy: Pulse of Life.”  Students will also observe an Activ Board flipchart using ActivInspire slides.  They will use a computer and a video camera for assessment purposes.
	30 minutes


Consolidation of Media Selections and Choice of Delivery System

	SESSION
	OBJECTIVES
	TYPE(S) OF LEARNING
	MEDIA SELECTIONS & STUDENT GROUPINGS
	DELIVERY SYSTEM(S)

	1
	1.0, 2.0, 2.1, 2.2
	Intellectual
	Whole class, individualized, video presentation (movie title is “Energy: The Pulse of Life”), computer-based instruction for assessments (www.quia.com).
	Classroom, Lecture, Videotape, Computer-based

	2
	3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6
	Intellectual
	Whole class, individualized, video presentation (movie title is “Energy: The Pulse of Life”), computer-based instruction for assessments (www.quia.com).
	Classroom, Lecture, Videotape, Computer-based

	3
	4.0
	Intellectual
	Whole class, individualized, video presentation (movie title is “Energy: The Pulse of Life”), computer-based instruction for assessments (www.quia.com).
	Classroom, Lecture, Videotape, Computer-based

	4
	5.0, 5.1, 5.2, 5.3, 5.3.1, 5.4, 5.4.1
	Intellectual
	Whole class, individualized, video presentation (movie title is “Energy: The Pulse of Life”), computer-based instruction for assessments (www.quia.com), paper and pencil.
	Classroom, Lecture, Videotape, Laboratory, Computer-based


Proposed Development Procedures
In order to create this lesson, I would need access to ActivInspire software and an ActivBoard to create the classroom notes and lecture material.  I would also need a toaster for live demonstrations.  The video, “Energy: The Pulse of Life” would be used to provide additional information and demonstrations for the students.  Copies of all objectives and a detailed explanation of an energy transformation would be needed for each student.  Video cameras from the library would also be used for student practice after a training session was provided on how to use them.  Computers with internet access for each student would be required for assessment/practice purposes and for instructional reinforcement using online games.  I would deliver and create the instruction, but may ask for help from our ITRT.  Since she has experience dealing with technical issues in a wide range of situations, her support would be welcomed.  Students would have a great deal of guidance in the beginning of the lesson and become more independent as they gained more knowledge about the topic.  To create a rough draft, I would make copies of the “Energy: The Pulse of Life” video since our school has copyright permission.  I would also offer a copy of objectives and the worksheet that would be given to students with information on the energy transformation process.  A sample ActivInspire lesson would be downloaded for use by the SMEs/learners from the Promethean Planet website.  Also, a list of online game websites would be supplied, in addition to a video camera with a user guide.  

Proposed Formative Evaluation Procedures
First, I will do an expert review of the material.  I will get SMEs (other teachers in the same grade level and subject area or just the same grade level) and my ITRT to review the instruction.  I will look for grammatical and mechanical errors.  I will not make any big changes yet.  Next, I will do a one-on-one instruction with three different students that represent the target population.  I will look for students that have different ability levels, but that are familiar and trust me.  I walk them through the instruction step-by-step and will be looking for three criteria, which include: clarity of instruction, impact on the learner, and feasibility of the instruction.  I will guide them every step of the way making sure they point out any errors or difficulties they have with the instruction.  Careful data will be taken on their attitudes and performance.  Assessments and/or questionnaires will be given and evaluated.  Reactions to the tests will be recorded and scoring strategies will be evaluated.  Learning time will be decided and then data and results will be analyzed and interpreted.  Finally, the outcome will determine the revisions that must be made.  

Next, a small group evaluation will be conducted. I will determine the criteria that need to be met, which will include learner performance scores, learner attitudes, and the feasibility of the instruction.  I will select twelve learners that represent the target population.  I will try to choose learners that have an array of abilities, such as low- average- and high-achieving students, students with various native languages, and both inexperienced and mature learners.  During the instructional process, I would intervene as little as possible.  Instructional material would be taught as it would be in the classroom under normal conditions.  Difficulties and solutions would be recorded as data.  Once finished, students would be given an attitude questionnaire with a few in-depth debriefings of the learners.  Learner responses will be recorded so that data can be analyzed and interpreted.  Findings should be organized by learner objective and attitudinal information.  Then, any revisions can be made according the outcome.  The last step in the evaluation is the field trial.  I will first choose a location similar to that of the instructional classroom.  A 6th grade Science classroom will be used for the trial.  Criteria to be met are the feasibility of the delivery of the instruction and the adequacy of learner performance.  Information should be gathered on learner and instructor attitudes and achievement and the resources necessary.  I would choose around thirty learners that represented the target population.  This time, while delivering instruction, I would only observe as students learned the material themselves with no interventions.  Assessments may be shortened or altered to only assess the most important skills and entry behaviors.  Questionnaires and debriefing sessions will be kept short and focused on the success of the instruction.  Any final revisions can be made to the instruction after all data is analyzed, organized by objective, and summarized.
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Define nonrenewable energy resource


5.4








Identify the type of converted energy when the toaster performs its assumed duty 
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List two examples of a nonrenewable energy resource


5.4.1








Identify the original energy source when the toaster is activated


3








Define chemical energy


3.5





Define nuclear energy.


3.6





Define light energy


3.4





Define thermal energy.


3.3





Define electrical energy


3.2
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Define kinetic energy.


2.2





List two examples of a renewable energy resource


5.3.1








Define renewable energy resource


5.3








Identify the three fossil fuels


5.2








Explain the sun’s ability to produce light and heat energy 


5.1
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Identify the energy transformation that took place with the toaster.


5
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Define mechanical energy


3.1





Define potential energy.


2.1





Demonstrate mechanical function of the toaster


2








Demonstrate activation of the toaster


1





Instructional Goal: 6th grade Science students at William Byrd Middle School will identify the energy transformation of a toaster correctly, including the original energy source, the mechanical actions that cause the transformation, and the type of converted energy, 3 out of 4 times.  
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