	Planning Sheet for Single Science Lesson
	Lesson Title: Constructing a Simple Motor
	Cluster:3S.L.O:6-3-13 Explore motors and generators to determine that electromagnets transform electricity into motion, and motion into electricity.

GLO: A5, D4, E2, E4
Grade: 6


	
	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry
Initiating, Researching & Planning
6-0-4e_Use tools and materials in a manner that ensures personal safety and the safety of others.  Include: keeping an uncluttered workspace; putting equipment away after its use; handling glassware with care.  GLO: C1
6-0-5a_Make observations that are relevant to a specific question. GLO: A1, A2, C2

6-0-7a_Draw a conclusion that explains investigation results.  Include: explaining patterns in data; supporting or rejecting a prediction/hypothesis.  GLO: A1, A2, C2 (ELA Grade 6, 3.3.4)

6-0-7h_Identify potential applications of investigation results.  GLO:C4

Planning and researching followed the science curriculum.  Additional research came from the following website: http://www.exploratorium.edu/snacks/circles_magnetism_I.html, 
Implementing; Observing, Measuring &

Recording

Follow directions, observe results and record observations
Analyzing & Interpreting

Analyze data from observations and draw conclusions and record them.
Concluding & Applying

Reflect on the prior knowledge that electric currents can create a magnetic field, reflect on misconceptions that electricity can only come from a wall outlet or from lightning.  
B. STSE Issues/ Design Process/ Decision Making

Students will be taught to work cooperatively in groups, to pay attention to instruction and to record necessary data for later reflection.
C. Essential Science Knowledge    Summary

In this lesson students will be taught that electromagnets can transform electricity into motion.  Students will learn that as an electrical current travels through a coil, it creates a magnetic field around it. The permanent magnets on the wood attract their opposite poles on the electromagnetic coil, and repel their like poles, causing the coil to spin.  Students will observe the workings of a simple motor and relate this experience to motors in real world objects like cars, snowmobiles, mixers, blenders, cordless drills, etc.  Students will observe how the inside of a starter resembles the simple motor they created.
Will you assess? If so, what?

Assessment will include student completion of a simple motor in small groups and completion of POE write-up for science journals which includes a labelled diagram of the experiment.  The teacher moves through the classroom as students construct their motors, observing and questioning students throughout the process.  
How will you assess it?
Student groups will demonstrate their working motors to the teacher.  Teacher will inquire as to student understanding of how the coil is spinning on its axis.  What is happening?  Teacher will assess student use of appropriate vocabulary and conceptual understanding.

Students will hand in science journals for evaluation.  Journals will be evaluated on detailed drawing of experiment and proof of conceptual understanding through correct answering of questions.  The questions include:

1. What is the purpose of an electromagnet in a motor?

2. What kinds of forces do the permanent magnets exert on the electromagnetic wire?

3. What happens to the coil when it is charged with electricity?

4. Using what you have learned today about electromagnetism explain how electromagnets transform electricity into motion.

Appropriate vocabulary: Electricity, electromagnets, electric current, magnetic field, north and south poles, magnetism, attract, repel
	 Introduction: Refer back to previous lesson in which students learned how an electric current created a magnetic field.  Reinforce concepts learned in previous lesson.  Have examples of household that have motors for students to observe and ask the following questions:

1. How do you think these machines operate?
2. Take this cordless drill for example, what causes the drilling motion? (motor)

3. What is its power source? (battery)

Explain to students that they will be creating their own simple motor.  Divide students into groups of four.  Instruct one student from each group come to the front to gather materials needed.  Using only these materials, ask students to predict whether they can create a motor that works.
Model the construction of the motor at the front of the class and have students begin construction. 

Directions for constructing a simple motor:

1. Wind the wire around a pencil to form a coil, leaving about 10 cm of wire at each end of the coil.  Make sure that the loops in the coil are very close together, the closer together, the more electromagnetic force it will have.  Slide the wire off the pencil carefully.
2. Tape the bar magnets, beside each other, in the center of the piece of wood.

3. Attach a large paper clip to the opposite sides of the piece of wood, ensuring that half of the clip is sticking up above the block.  Bend the top part of the clip down so it will be able to support the coil.  

4. Connect the paper clips to the batter with wires.

5. Rest each end of the coil on the paper clips.

6. Start the motor by spinning the coil.

Have students reflect on what is happening.  Ask students the following questions:

1. What is causing the coil to turn? (Charging the coil with the battery causes it to become an electromagnet.  One face of the coil becomes a north pole, the other a south pole.  The permanent magnets attract their opposite poles on the coil and repel their like poles, causing the coil to spin.  The electromagnet rotates in the magnetic field of the bar magnets.

Using the POE model, students draw their experiment, labelling the parts of the motor and labelling the magnetic field created by the electromagnet.  Students are also instructed to draw how the permanent magnets on the block of wood attract and repel the coil causing it to turn on its axis.  Students then answer the questions at the bottom of the page using the appropriate vocabulary provided.  

	2 square magnets, wire, 6-volt battery, masking tape, pencil, paper clips, small block of wood, POE template.


Questions to consider in your planning / delivery:
1. Does the lesson start through engagement?

Students are engaged through various real world examples of household items that contain motors.
2. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

By questioning students about how these household motors operate, the teacher is discovering where students are at in their thinking about the concepts.
3. Is there an emphasis on first-hand experiences – an evidential phase?

Students create their own motors to develop their understanding of how a simple motor operates.
4. Am I helping students to make sense of these experiences – a psychological phase?

Discussion throughout the construction of the motor develops conceptual understanding of how electromagnets can transform electricity into motion.
5. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

   After students have completed the construction of their motors, they will draw a labelled diagram of the experiment and answer questions designed to assess conceptual understanding.
6. ? What specific skill and knowledge development am I emphasizing?
Electromagnets can transform electricity into motion.  Charging a wire coil transforms it into an electromagnet.  Opposite poles on magnets attract, like poles repel.  These forces cause the coil to spin.
7. Is there evidence of clear instructions and purposeful questions in my teaching sequence? Teacher will model the construction of the motor, students follow directions.  Teacher poses questions to determine conceptual understanding.


Anna Reimer

