Physical Science:  Unit 6 Energy, Work, and Power

Comprehensive Curriculum

Concept Correlation

Unit 6:  Energy, Work, and Power
Time Frame:  Regular Schedule – 4 weeks; Block Schedule – 2 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Simple and compound machine applications can be used to show the relationship between energy, work, and power.
· The concepts of energy move along a continuum from the broadest two categories of potential and kinetic energy to forms of energy to an analysis of energy transformations.  

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Application

PS 36

Analysis

PS 38

Analysis

PS 39

Application

PS 40

Reflections



	Concept 1:  Energy, Work, and Power

32. Can students relate energy, work, and power?

33. Can students contrast simple and compound machines?

34. Can students determine the efficiency of a machine?

35. Can students describe the various forms of energy?

36. Can students differentiate between potential and kinetic energy?


	*Activity 47:  Energy, Work, and Power – The Basics

GQ 32, 36
	SI 5, 7; PS 36
	

	
	*Activity 48:  Machines

GQ 33, 34
	SI 5, 10; PS 36
	

	
	*Activity 49A:  Types of Energy

GQ 35, 36
	SI 5, 6; PS 39
	

	
	*Activity 49B:  Types of Energy – Focused Learning

GQ 35, 36
	SI 5, 6; PS 39
	

	
	*Activity 50:  Thermal Energy and How It Moves 

GQ 35
	SI 2, 9, 12; PS 40; ESS 7
	

	
	*Activity 51:  Transformations

GQ 35
	SI 7; PS 40
	

	
	Activity 52A:  Rube Goldberg Constructed

GQ 35
	SI 5, 7, 10; PS 36, 40
	

	
	Activity 52B:  Rube Goldberg Design

GQ 35
	SI 5, 7, 10; PS 36, 40
	

	
	*Activity 53A:  Kinetic Energy and Potential Energy

GQ 36
	SI 7; PS 38
	

	
	*Activity 53B: Modeling Kinetic and Potential Energy with Roller Coasters GQ 36
	SI 7; PS 38
	


PHYSICAL SCIENCE MATERIALS LIST

Unit 6 - Energy, Work and Power (5 weeks) 

Concept 1

Activity 47: Word problem worksheet, science learning log, stairwell, timer, meter stick 
Activity 48: Various simple machines around classroom or school, science learning logs, large sheet of paper or poster
Activity 49A: Graphic organizer, text or other material for assigned reading about energy forms or video on similar subject
Activity 49B: Index cards (2 for each student)

Activity 50: Aluminum foil, throw rug or thick towel, science learning logs
Activity 51: Large paper or poster board, markers, various research materials, (optional: digital presentation software)
Activity 52A: See page 35 of appendix or other teacher materials

Activity 52B: White paper, colors

Activity 53A: Rubber band, (per group) two rulers, small paper cup, glass marble, steel marble, several books of different heights, stopwatch, balance, illustrations of kinetic and potential energy from magazines, books, Internet, or other print sources, additional energy word problems
Activity 53B: Toy car track (foam pipe insulation can be substituted), marbles, meter stick, balance, science learning log, (optional:  photogates, motion detectors)

Unit 6 Concept 1:  Energy, Work, and Power

GLEs

*Bolded GLEs must be assessed in this unit

	PS 36
	Measure and calculate the relationships among energy, work, and power (PS-H-F1) (Application)

	PS 38
	Analyze diagrams to identify changes in kinetic and potential energy (PS-H-F2) (Analysis)

	PS 39
	Distinguish among thermal, chemical, electromagnetic, mechanical, and nuclear energy (PS-H-F2) (Analysis)

	PS 40
	Demonstrate energy transformation and conservation in everyday actions (PS-H-F2) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)


	Purpose/Guiding Questions:

· Relate energy, work, and power
· Contrast simple and compound machines
· Determine the efficiency of a machine
· Differentiate between potential and kinetic energy
· Describe various forms of energy
	Key Concepts/Vocabulary:

· Energy, work, power
· Simple and compound machines
· Types of energy
· Transformation of energy
· Kinetic and Potential energy

	Assessment Ideas:

· Rollercoaster design
· Word problem quiz
· Machine lab
· Rube Goldberg Design
Activity-Specific Assessments

· Activities 51 and 53B
	Resources:

· See material list
· Background of Rube Goldberg


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 47, 48, 49A or 49B, 50, 51, 53A or 53B
**Optional Activities: 52A and 52B
Activity 47: Energy, Work, and Power—the Basics (CC Activity 3)

(SI GLEs: 5, 7; PS GLE: 36)

Materials List: science learning log, stairwell, timer, meter stick, additional word problems concerning work, power, and energy
Part 1: Work

As a demonstration to develop the definition of work (work can be defined as the product of the force used to move an object times the distance the object is moved), pick up a stack of books from the desktop.  Tell students you just did work on the stack of books and ask them to write a short explanation of two to three sentences in their science learning logs (view literacy strategy descriptions) as to why this was work.  Students should recognize that a force was exerted in the direction of the motion of the books.  After students have recorded their analysis, walk with the books (held in the same position) across the room.  Tell students that you did not do any work on the books according to the scientific definition of work.  Again allow them to write a short explanation as to why this demonstration was not work (since the force holding the books up was not in the same direction as the motion across the floor; moving the books across the room is NOT work, but lifting them up is work).  

Demonstrate the calculation of work and explain the meaning of a joule (J). Use guided questioning and direct instruction to assist students in constructing their understandings of the relationship of work and energy (energy being the ability to do work) and the relationship of work and power (power being the rate at which work is done).  
 Part 2: Power

Divide students into groups of 3 to 4 students.  Each group should choose one student who doesn’t mind sharing his/her weight with the group.  This student will also walk up a flight of stairs as well as run up the stairs. (NOTE: if no staircase is available, stadium or gymnasium stairs can be substituted) Calculate the student’s weight in newtons by multiplying the weight in pounds by the conversion factor of 4.45 (NOTE:  lbs x 4.45 = newtons). The group should time the student walking up a flight of stairs in seconds, and then time the student running up the same set of stairs.  Care should be taken not to trip and student groups should take turns allowing for the size of the stairwell.  Measure the vertical height of the flight of stairs to the nearest 0.01 meter. (Measure each step and multiply by the number of steps).  Using the formula w = F x d, calculate the work of walking up the stairs and running up the stairs for the student.  (Note:  F = weight in newtons of the student and d = height of the stairs).  Using the formula P = w/t, calculate the power required to walk verses run up the stairs.  Have students determine if there is a difference in the work in joules done in walking compared to running up the stairs.  Also have students determine if there is a difference in the power in watts of walking up the stairs to running up the stairs. Compare the student’s power to the power of a 150-watt bulb.
Provide students with word problems concerning energy, work, and power in which they must solve for the unknown variable. They should utilize the following formulas:

Work (joules) = F(N) x d(m)

Power (watt) = w (J) / t (sec)

Power (watt) = { F (N) x d (m) } / t (sec)
Activity 48: Machines (CC Activity 4)

(SI GLEs: 5, 10; PS GLE: 36)

Materials List: various simple machines around classroom or school, science learning logs, large sheet of paper or poster
Because students have studied simple machines in previous grade levels, it is important to assess their understanding of the types of simple machines prior to working with them.  Students will create a vocabulary self-awareness chart (view literacy strategy descriptions) prior to this activity.  Students may add additional terms to the list as they proceed through the activity.  Each vocabulary word is rated according to the student’s understanding, including an example and a definition, on a rating scale from being very comfortable with the word to unsure (+, √, or – ) of the word if it is new to the student.  Over the course of conducting the activity, students should add new information to the chart.  The goal is to bring all students to a comfortable level with the content vocabulary.  Because students continually revisit their vocabulary charts to revise their entries, they have multiple opportunities to practice and extend their growing understanding of important content terms.  An example of the vocabulary self-awareness chart is shown below.

Simple Machines Vocabulary Self-Awareness Chart
	word
	+
	√
	–
	example
	definition

	pulley
	
	
	
	
	

	lever
	
	
	
	
	

	screw
	
	
	
	
	

	wheel and axle
	
	
	
	
	

	wedge
	
	
	
	
	

	inclined plane
	
	
	
	
	

	load
	
	
	
	
	

	fulcrum
	
	
	
	
	

	effort
	
	
	
	
	

	
	
	
	
	
	


After students have a chance to complete their initial vocabulary self-awareness chart, as a whole class identify simple machines that might be found in the classroom and/or at school.  Some examples might include the overhead projector screen (pulley), doorstop (wedge), door knob (wheel and axle), paper cutter (wedge/lever), scissors (wedge/lever), screwdriver (lever), tape dispenser (pulley), door push bar (lever), flagpole (pulley), bolt (screw), ceiling fan (wheel and axle), etc. For each machine, students should identify how force is transferred and locate and label load, fulcrum, and effort point on student-drawn diagrams of the various identified simple machines.  Have students use their science learning logs (view literacy strategy descriptions) to update their vocabulary self-awareness chart along with recording these diagrams and explanations.

Once students have identified examples of all six types of simple machines—pulley, wheel and axle, lever, wedge, screw, and inclined plane—facilitate a class discussion with calculations of work output compared to work input in determining the efficiency of each machine. A compound machine should then be demonstrated, such as a pair of scissors or a rotary pencil sharpener (not an electric one).  Students should differentiate between simple and compound machines.

Incorporating their knowledge of simple and compound machines, student groups of three to four should select a task, such as pouring a can of soda, activating an alarm clock, or brushing a dog’s hair, in which they must utilize at least five simple machines to create a compound machine that will perform the desired task. Have students identify appropriate safety procedures for this task. A poster or large diagram of their “Rube Goldberg” completed compound machine should be shared with the class as well as displayed throughout the room. Remind students to return to their vocabulary self-awareness charts for any necessary updates and additions.

If the Internet is available, wonderful videos of Rube Goldberg machines can be found at

http://www.youtube.com/watch?v=DtVkzgKObv0  or  http://www.youtube.com/watch?v=UScbWzhieNc
This site is often blocked by school districts, but sometimes individual pages can be unblocked for classroom use.  If your district allows this, these two individual sites are worth the trouble taken to show these to classes of students.  They may be used as an introduction or as a concluding activity for simple machines.
Activity 49A: Types of Energy (CC Activity 5) (SI GLEs: 5, 6; PS GLE: 39)

Materials List: text or other material for assigned reading about energy forms or video on similar subject
Begin this activity with a lecture, video, or assigned reading about the various forms of energy, making sure the information covers thermal, chemical, electromagnetic, electrical, mechanical, and nuclear energy.  Place students into six groups, with each group assigned to become “expert” in one form of energy.  In this professor know-it-all activity (view literacy strategy descriptions), the students are given time to review and take notes on their assigned form of energy.  The teacher tells them they will be called on randomly to come to the front of the room and provide “expert” answers to questions from their peers about their assigned content.  Also the groups are asked to generate 3-5 questions about all of the energy forms they might anticipate being asked and that they can ask other experts.

As each form of energy is reviewed, that expert group comes to the front of the class.  A student is allowed to ask a question.  The group huddles and determines the best answer for that question and one “professor know-it-all” answers for the group. The teacher should remind students asking the questions to think carefully about the answers received and challenge or correct the “professor know-it-alls” if answers were not correct or need elaboration and amending.  After 5 minutes or so, a new group of “professor know-it-alls” can take their place in front of the class, and continue the process of students questioning students.

Initially, it may be necessary and helpful for the teacher to model the various types of questions expected from students about the content.  For example, students should ask the know-it-alls both factual and higher-level questions.  If critical questions are not asked, the teacher should pose those questions to the group.  Continue this process until each form of energy is questioned and reviewed.

Utilizing their newly acquired information, students should construct a concept map, chart, or some other type of graphic organizer (view literacy strategy descriptions) comparing and contrasting the six different forms of energy. For personal comprehension, students should work individually on this activity.
Activity 49B:  Types of Energy –Focused Learning (Teacher-Made for CC Activity 5)  

(SI GLEs: 5, 6; PS GLE: 39)

This lesson provides students the opportunity to study positive and negative aspects of various types of energy through critical thinking and cooperative-learning activities.

Activity 50:  Thermal Energy and How It Moves (SI GLE: 2, 9, 12; PS GLE: 40; ESS GLE: 7)

Materials List: aluminum foil, throw rug or thick towel, science learning logs

Begin this activity by reviewing with students the Kinetic Molecular Theory (Unit 2, Activity 4), which explains the relationship between molecules and the energy they possess.  Specifically review the concept that as heat energy is increased for a substance, the particles of the substance move faster.  The molecules of a substance above absolute zero are always in motion and therefore possess kinetic energy.  Obviously the motion of the molecules is random and chaotic, but the total of this kinetic energy is the substance’s thermal energy, commonly referred to as heat energy.  

Through direct instruction with students, reinforce the difference between heat and temperature (students commonly have the misconception that heat and temperature are the same thing).  Heat is a form of energy caused by the internal kinetic energy or motion of the molecules of a substance.  Temperature is the measure of the average kinetic energy of the molecules of a substance.  Review with students that heat is energy that is transferred between two things because of a temperature difference, and heat always flows on its own from a hotter to a cooler substance (regardless of the amount of each substance).   

Ask students to describe what happens when they hold an ice cube tightly in their hand. (The ice melts; their hand feels cold, etc).  Students often mistakenly think that the coldness of the ice is transferred to their hand; however, the opposite is actually true.  The heat of their hand causes the ice cube to melt due to transfer of heat from hotter (their hand) to colder (the ice cube).

Ask students to describe what happens when they accidentally touch the metal handle of a hot saucepan cooking food on the stove. (It burns their finger). This is an everyday example of heat transfer from hotter to cooler.  Additionally, have students explain why they might feel heat on their toes at the bottom of their refrigerator. (The refrigerator’s job is to cool substances (remove heat energy) and that heat energy must be transferred somewhere.  It is often exhausted through the grill at the bottom of the refrigerator and they feel the heat on their bare toes.)

Place a piece of aluminum foil flat on the table and a thick towel flat next to it.  Allow students to put one hand on the aluminum foil and the other hand on the towel.  They should observe and assess the different temperatures. The metal feels colder than the towel because the aluminum foil allows the heat from their hand to move through it whereas the towel does not.  Substances or things feel cold to the touch when heat energy is drawn away from your skin, and alternatively, substances or things feel warm when heat energy is transferred to your skin.  (This is also an example of conductors and insulators).

Ask students to identify the original source of thermal energy for Earth (the Sun).  Review with students how that heat transfer occurs through radiation, conduction and convection and instruct them to record examples of each in their science learning logs  (view literacy strategy descriptions). Conduction allows heat transfer through direct contact between molecules.  Faster moving molecules transfer some of their thermal energy to slower moving molecules.  (Ironing clothes, spoon in a cup of hot soup). Convection occurs mostly in fluids (gases and liquids) by means of up and down flows of convection currents, warmer rises and cooler sinks (wind, various forms of weather, rice rising and falling in boiling water, ocean currents).  Radiation is the transfer of thermal energy through empty space (or air once it reaches Earth) in the form of infrared radiation (feeling hot from the sun’s rays, cooking marshmallows without the campfire touching them).

As a conclusion to this activity, instruct students to make a list of places in their homes or at school where thermal energy may be escaping to the outside.  Students can work individually or in groups of 3 to 4 as determined by the teacher.  They must determine if this thermal loss is due to conduction, convection, or radiation.  Impress on students that scientific investigations can be conducted for many different reasons: to gather new information, help cure diseases, save money or make a profit, change existing ideas, etc.  In this instance the information found in their investigation could be used to make repairs and save money on energy costs of heating and cooling.  Students should try to find at least one example of each of the three transfers of energy.  Each student or student group should complete an energy report that includes the following:

1) instance and location of the thermal energy loss found 

2) identification of the type of heat transfer occurring at the site of the energy loss

3) explanation that supports their identification (why is this an example of conduction, convection, or radiation specifically)

4) ways the thermal loss could be reduced in this particular example.

The teacher should set the parameters of time needed for identification of thermal loses, completion of the report, and the number of thermal energy losses to be identified by the students in the report.  If technology is available, students could create multimedia presentations to present to the class and/or school administration for help in reducing school costs.

Activity 51:  Transformations (CC Activity 6) (SI GLE: 7; PS GLE: 40)

Materials List: large paper or poster board, markers, various research materials, (optional: digital presentation software)
Incorporating their knowledge of the various forms of energy, have students select a task, such as cooking food, using an electric can opener, activating an alarm clock, or pouring a glass of milk, in which they must utilize the concept of energy transformations to perform the desired task. Working in pairs, instruct students to describe the task in steps, illustrate the steps, identify the forms of energy used in each step of the task, and label the energy transformations occurring at each step. Require students to incorporate at least five transformations in their illustrated explanations. Students’ work may be shared in small group settings or as class presentations as well as displayed throughout the room. An alternative presentation would be the creation of an instructional pamphlet or brochure for their chosen task, or if time allows, student groups may create a multimedia presentation.
Activity 52A: Rube Goldberg Constructed (Teacher-Made for CC 4 and 6 combined)

(SI GLEs: 5, 7, 10; PS GLE: 36, 40)

The students will use simple machines to construct a Rube Goldberg machine to perform a specific task.  

See Appendix

Activity 52B: Rube Goldberg Design  (Teacher-Made for CC 4 and 6 combined)

(SI GLEs: 5, 7, 10; PS GLE: 36, 40)

The students will design and label a Rube Goldberg machine with at least 10 steps and include each type of the 6 simple machines at least once.  

See Appendix

Activity 53A:  Kinetic Energy & Potential Energy (CC Activity 1) (SI GLE: 7; PS GLE: 38)

Materials List: rubber band, (per group) two rulers, small paper cup, glass marble, steel marble, several books of different heights, stopwatch, balance, illustrations of kinetic and potential energy from magazines, books, Internet, or other print sources, additional energy word problems

As an introduction to kinetic and potential energy, show students a rubber band that you stretch between your two index fingers. Ask them to predict what will happen when you release the rubber band (it flies across the room). Stretch the rubber band more and ask them to predict if anything different will occur (it flies farther across the room). SAFETY NOTE:  Aim rubber band to empty space across the room.  Define energy as the ability to do work; energy waiting to do work is potential and energy of motion is kinetic. 

 As a follow-up activity, have students set up a ruler with one end on a book and the other end on the desk. Place a paper cup (with a rectangular notch cut into the top of one edge) upside down on the table at the end of the ruler. (The notch now looks like a mouse hole at the end of the ruler.) Students should place a marble at the top of the ruler and release it. It will roll down the ruler, into the cup and force the cup backwards along the table. (Have students investigate what happens when more books are used to place the end of the ruler on.  The top of the ruler is now higher when the marble is released. Students should experiment with and compare a steel marble to the glass marble.)  Through direct instruction and class discussion, have students operationally define potential and kinetic energy from their experimentation. Introduce the formulas to calculate kinetic energy (KE = 1/2 mv2) and gravitational potential energy (PE = mgh).  Provide student groups with a stopwatch, an additional ruler, and a balance and allow them to calculate potential and kinetic energy for their experiment. 

Following this combination of direct instruction and discovery investigation on potential energy as stored energy and kinetic energy as energy in motion, provide students with diagrams that illustrate these types of energy and changes in kinetic and potential energy. Some examples might include gasoline as chemical potential energy and its conversion into kinetic energy in an engine after it has burned, thermal potential energy in water as it turns to steam and opens the whistle of a kettle, gravitational potential energy of water in a dam that is converted into the kinetic energy of the turning electrical generators, or elastic potential energy of a bouncing ball and the height it returns to after its bounce. Have the students analyze the information in the illustrations utilizing teacher-generated questions. Questions should be developed to have students classify the type of energy illustrated, describe changes when illustrated, and determine which will elicit the relationship between the potential and kinetic energy. As an extension, provide students with word problems utilizing energy and have them calculate kinetic and potential energy. 

Activity 53B: Modeling Kinetic and Potential Energy with Roller Coasters (CC Activity 2)  

(SI GLE: 7; PS GLE: 38)

Materials List: toy car track (foam pipe insulation can be substituted), marbles, meter stick, balance, science learning log, (optional:  photogates, motion detectors)

Using a modified DR-TA (view literacy strategy descriptions), students will make predictions about the amount of kinetic energy and potential energy along a roller coaster of their design. DR-TA is an instructional approach that invites students to make predictions, and then check their predictions during and after the reading or experimentation.  The directed reading-thinking aloud (DR-TA) strategy utilized with experimentation allows students to utilize inductive and deductive reasoning as they predict and text their predictions with actual experimentation. 

Begin the DR-TA with reviewing information learned in Activity 1 of this unit. This will serve as the background component of the strategy to engage students. Tell students that they will be working in their groups to create a roller coaster with two hills that will allow a marble, utilizing its potential and kinetic energy to travel the entire length of the track.  In their science learning logs (view literacy strategy descriptions) have students design their track indicating where potential energy will be the highest and lowest and where kinetic energy will be the highest and lowest.  They should also indicate how they will be able to measure this difference. (Note: Potential energy (PE = mhg) can be measured using a meter stick to measure height and a balance to measure mass, but kinetic energy (KE = ½ mv2) may be more difficult to measure (i.e., the velocity) if the optional equipment (photogates or motion detectors) is not available.  This KE measurement may only consist of a visual observation of relative speed if the optional equipment is not available. 

Utilizing student groups of 3-4, provide each group with toys car tracks, marbles, and a meter stick. Challenge the student groups to design a roller coaster with two hills. The goal is to have the largest measurement combined in the height of the two hills (total height of hills) and still have the marble travel to the end of the track. As the groups work together, they should begin to recognize that by manipulating height of the hills, they can increase the speed of the marble so that it can travel over the top of both hills to the end of the track. As the height of the hills of the roller coaster are changed, students should record the effects each design change has on the speed of the marble and its travel length. Using their science learning logs, students should record all data from each trial and draw a labeled diagram of their final track design, including height measurements. They should explain the relationship of height to potential energy and the resulting kinetic energy. They should also explain the effects of speed on the momentum of the marble as it travels over their designed coaster. With successful trials, they should revisit their original DR-TA to check and revise their original predictions, if needed.  As closure to this activity, ask students to compare what they expected to learn from this experiment with their prediction and what they actually learned from the activity.  When students have a chance to predict and revise their predictions, they often have much to say about the process of their learning.  These reflections can be written in their science learning logs and then shared with their group or with the whole class.

If access to the Internet is available, this investigation can be conducted as an on-line roller coaster simulation.  Two are available on-line http://www.funderstanding.com/k12/coaster/  or

http://www.learner.org/interactives/parkphysics/coaster/
See Appendix


Sample Assessments

General Guidelines

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, laboratory practicals (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments). 
· Students should be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· When possible, students should assist in developing any rubrics that will be used.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments

· The student will analyze the relationship between potential and kinetic energy of a falling object.

· The student will construct a compound machine to perform a simple task. They may not use an existing compound machine but must build one from two or more simple machines.

· The student will design an investigation that will provide accurate and reasonable data to answer the question, Utilizing energy transformation, how can I construct a device that will use at least three energy transformations? The device design and testing will clearly permit the collection of information that addresses the framing questions of the investigation.

· The student will distinguish the parts of the electromagnetic spectrum by wavelength, source, and use.

· The student will create Venn diagrams of types of waves to be assessed using a teacher-made rubric. A summative assessment may be conducted using student diagrams containing labels and descriptions of the two types of waves and their properties.

Activity-Specific Assessments

· Activity 47: The student will determine and compare the work output of various machines given the force and distance.
· Activity 51: The student will make a chart that shows the transformation of energy from one form to another in the following scenario. (Students must use terms learned during the unit correctly and incorporate key concepts.)  Sam wakes up at 5:45 am, showers, dresses, and eats a bowl of oatmeal.  It is a nice day, so he rides his bike to school, which is up the hill from his house.  Sam has a light attached to his bike that is powered when he pedals.  Sam now rides to school. 

· Activity 53A and Activity 53B: The student will differentiate between kinetic and potential energy for various points (as determined by the teacher) along a roller coaster or other amusement park ride.
Resources

· Taylor, Beverly A. P., James Poth, and Dwight J. Portman. Teaching Physics with Toys. Middleton: Terrific Science Press, 1995.

· Astronomical images available online: http://hubble.nasa.gov/
· Information on red shift and blue shift that supports the Big Bang Theory online: http://www.arachnoid.com/sky/redshift.html
http://library.thinkquest.org/26220/stars/spect.html
http://archive.ncsa.uiuc.edu/Cyberia/Bima/doppler.html
Name/School_________________________________           Grade _______________________


Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Assessment


The student will collect and bring pictures of sound devices, such as headphones, speakers, telephones, microphones, CD players, tape recorders, record players, transistor radios, etc. Sources might include magazines, newspapers, advertising flyers and the Internet. Working in groups of two to three, the student will explore the path that sound follows as it is transformed through the electronic sound equipment and illustrate it on a poster board. The types of energy being used and where they are located will be indicated. Assessment will include proper order of pictures and drawings with correct labels and representation of the transformation path indicated.





Assessment


The student will differentiate between kinetic and potential energy for various points along their roller coaster (as determined by the teacher).
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