Energy Sources GRADE 5

LESSON PLAN: Investigating Spheres (Section 1, Chapters 1 - 3)

Students will:  understand that interaction of variables causes change in a system (Main Idea)

OBJECTIVES:

At the end of the lesson, students will be able to:

1 – Understand systems (knowledge)

2 – Identify properties of objects within a system (comprehension)

3 – Predict a single variable’s affect on a system (analysis)

4 – Understand the concept of relative motion (comprehension)

5 – Categorize subsystems within systems (analysis)

6 – Infer the behavior of objects within a system from evidence of interaction (synthesis 
and evaluation)


I. Understand systems: OBJECTIVE 1 (7 minutes)
· ACTIVITY: display laminated system photos at the front of the class, directing students to examine the photos in three minutes and determine what they have in common (other than the fact that they are all laminated, the same size and are at the front of the room)

· DISCUSSION: what do the photos have in common (they all represent systems – metric system, video game system, circulatory system, home entertainment system, solar system)?

· Ask students for the definition of “system” (objects grouped together that depend on and/or react with each other)

· Ask students for examples of systems: body, zoo, school system, car – many systems also have subsystems


II. Identify properties of objects in a system: OBJECTIVE 2 (6 -7 minutes)


· Introduce Jurassic Park movie clip (the scene BEFORE the T-Rex chases the jeep). Tell students they are going to watch the movie clip and identify the following items in the clip: objects (dinosaur, trees, ground, air, fence, car, etc.) properties of objects (dinosaur – tough skin, sharp teeth, etc. and properties of other objects), system (all the objects), interaction of objects in the system (dinosaur breathes air, trees absorb CO2, dinosaur steps on plant – plant gets squashed, it rains – dinosaur gets wet, etc.). Play tape (pause it before dinosaur sees the people) and discuss answers.

III.
Predict a single variable’s affect on a system: OBJECTIVE 3 
(4 minutes)
· Ask students to predict what will happen when a new variable is introduced (system will change). Discuss the meaning of “variable” (object), in this case the new variables will be human (dinosaur will chase humans). Resume the movie, watching the dinosaur chase the humans. Discuss the fact that the system is different when you add something or take something away. The interaction is now different too.

IV.
Understand the concept of relative motion: OBJECTIVE 4 (8 
minutes)

· Introduce JENGA game. Ask students to identify the system involved in the JENGA game (wood blocks, table the game rests on, the ground the table sits on, etc.). Explain that to test the effects of one variable on the JENGA system, the class will systematically participate in the game. During the game, explain the concept of RELATIVE MOTION – when a block is removed, depending on your perspective, it either appears to move or it does not; relative to where students are sitting in their desk, the blocks are moving. Relative to the hand of the person removing the block, the block is not moving (because it moves at the same speed and direction as the hand). Each time a student removes a block, you could ask, “Relative to the ____________ (some object in the room), what is the block’s (relative) motion?” (it moved to north, south, east or west) and “Relative to your hand, what is the block’s (relative) motion?” (no motion).


V. Categorize subsystems within systems: OBJECTIVE 5 (7 minutes)

· Have a student volunteer pretend he/she is sick. Ask the school nurse (or student actor with stethoscope) to evaluate the patient to determine the cause of illness. The nurse will take the patient’s blood pressure, pulse, listen to heart, check breathing, etc. Inform the class that something is wrong with the patient’s system (body). Ask students to identify systems within the body system (i.e. subsystems) the nurse is checking as he/she performs her tests (e.g. circulatory system, respiratory system, nervous system – hitting knee with hammer). Discuss the components of each subsystem. The nurse will tell students that the patient has a stomachache caused from something he/she ate during lunch. Discuss how students could identify the variable in the system that caused the reaction (e.g. eat each food item one at a time and test the patient’s reaction to each food).  


VI. Infer the behavior of objects within a system from evidence of interaction: OBJECTIVE 6 (30+ minutes) 

· Have students complete the sphere experiment (on Student Journal pages 5 and 6) using carbon paper. In addition to having students describe the behaviors of the spheres using their own carbon sheets, direct students to switch sheets with another group for analysis. Following analysis, direct the groups to compare notes.


VII.
Follow-up work

· Students read chapters one through three and complete appropriate writing assignments

OBJECTIVE 5: 	Subsystems are separate categories of objects in a system, determined by their function or similarity.





Material: “Jurassic Park” movie clip








Material: spheres (wood and steel), ramp, carbon paper








OBJECTIVE 6: Relative movements of objects in a system can be explained by indicators of movement.











Materials: laminated system photos





Motivational


Activity





OBJECTIVE 1: Systems are groups of objects that depend on and/or react �                         with each other.





OBJECTIVE 2: Properties are behavioral and compositional traits and vary �                         from object to object within a system.





OBJECTIVE 3: Changing one variable influences the interaction of objects within a �system.





OBJECTIVE 4: Relative motion describes the movement of an object from one or �more perspectives.





Material: Jenga® game





Materials: “Jurassic Park” movie clip





Material: student actor or school nurse, stethoscope,  volunteer patient








