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Outline of Lesson

Content (what is taught):
· Electrical Devices contain circuit boards
· Components on the circuit boards perform a given function

· Resistor color bands refer to the amount of resistance given in Ohms

Context (how it is taught):

· Observations of internal components of electrical devices

· Online simulations of electrical components

· Creation of battery tester

Activity Description:

In this lesson, students will observe the internal workings of electrical devices correctly identifying certain electrical components (resistors, diodes, LEDs, and capacitors).  Students will then learn the purpose of resistors and the meaning of the color bands found on resistors.  They will also learn the ‘how-to’s of a circuit by creating circuits in a virtual lab.  Lastly, students will create a batter-tester.

Standards: (At least one standard each for math, Science, and Technology – use standards provided)

Math

A1, A2, B1, D1

Science

B3, E1, E2

Technology

F1, F4

Materials List:

Classroom Robot

Electric Fan

Classroom Computers

Notebook

Scavenger Hunt Worksheet
Battery  Tester Kit

Soldering Irons/Solder
9V Batteries

ASKING Questions (Function Junction)
Summary:  Students are asked to identify internal and external components on a computer, robot, and fan.

Outline:

· Point to different parts of a computer and have students identify

· Demonstrate the robot to the class

· Open the electric box on a fan and show it to students

Activity:


Point to the different components of a computer (monitor, keyboard, mouse, etc.) and ask students to correctly identify these items.  Next, open the computer case housing and have students look inside, demonstrate some of the CEENBot capabilities, and open the housing on the electrical components of the fan.
	Questions
	Possible Answers

	· What do you see inside the computer/robot/fan?
	Green boards, lots of wires, metal boxes, a fan

	· Can anyone correctly identify components found within the computer/robot/fan?
	CD/DVD Drive, CPU, Memory Cards, battery, motors, wheels, screws, LEDs

	· Are there any components that are similar between the computer/robot/fan?
	Wires, Screws, circuit boards, lights

	· What can the (computer, robot, fan) do that the others can’t?
	The robot can move from one place to another; you can type documents on the computer; the fan can blow air on you.


Image Idea:  Close-up pictures of the electrical components found in/on each of the three items in this session.
EXPLORING Concepts (Function Junction)

Summary:  Students will visually examine the internal components found on the inside of a computer, the components found on the CEENBot, and the electrical components found on a fan.

Outline:

· Show pictures/examples of the four components students will be looking for: resistors, diodes, LEDs, and capacitors

· Open the case of a computer, have the CEENBot in the room, and open the electric compartment on a fan.

· Students will look for the four components and count how many of each component are found in each device

· Students will turn on the computer and the CEENBot and observe/record their findings.

· Students will drive the CEENBot through an obstacle course observing/recording their findings.

· Students will share their results with the class

Activity:


Using pictures and samples, show students what some resistors, diodes, LEDs, and capacitors look like.  Explain to students that, in groups, will be going on an Electrical Scavenger Hunt.  Using the front of the worksheet, they will look at each of the three devices and try to correctly locate any,if not al,l of the four components.  Students will record their findings on the scavenger hunt worksheet.

Students will then turn on the computers and the CEENBot and observe/record their findings as they perform different functions detailed on the back of the Electrical Scavenger Hunt worksheet.


Once all of the students are done, the class will gather together again and discuss their findings.

To provide formative assessments as students are exploring these concepts ask your students these questions:

1. Are there any significant differences between the numbers of components found in each device?  Why?

2. Can you think of any other electrical devices that may look similar to the computer/robot/fan?

3. What color are the LEDs when the CEENBot is driving forward?  What happens if you turn?  What happens when you apply the brakes or drive backwards?

INSTRUCTING Concepts (Function Junction)

Summary:  The teacher explains the science behind circuits and how energy flows.  In addition, explain how resistors work and what the color bands mean.

Outline:

· Define and help students understand the basic of circuits

· Define resistors

· Define Ohm’s Law

· Explain the color bands found on resistors

Organizing Learning (Function Junction)

Summary: Students will complete drawings of the CEENBot, the computer, and the fan components. 
Outline:

· Students are to complete a VENN diagram about the three devices studied in this lesson.

· Students are to draw pictures or create models of the electronic components of the CEENBot, the computer and the fan.
· Students will specify in their drawings which parts move, if any, and which items light up and what colors they are.

Activity:


Students are to complete a VENN diagram detailing the similarities and differences they have discovered between the CEENBot, the computer, and the fan.

Students are then to work in groups and create drawings or models of the electronic components of the CEENBot, computer, or fan.  They are to specify the parts that light up and what colors they are.  If any parts move, they are to explain how they move.  These drawings or models will adorn the hallway outside of the classroom. 

Students will then critique the other groups’ drawings/models to see if there were any electrical components they missed.  Using post-it notes in the areas of the missed components, each student is to draw and describe the missing component.

UNDERSTANDING Learning (Function Junction)
Summary:  Students will create a battery tester in the lab.

Outline:

· Students will be instructed on lab safety issues

· Students will be instructed on how to assemble their battery testers
· Students will assemble a battery tester and take it home

Activity:

Summative Assessment:

Students will complete the resistor worksheet and turn it in to the teacher before they start the lab project.

Performance Assessment:

Students will complete a battery tester by soldering a resistor, LED, and battery leads to the circuit (?) board and successfully lighting up their LED when a charged battery is attached.
Assessment Extention/Challenge:  Have students create a VELLEMAN Brain Game (Simon).  This game uses 4 LEDs and 4 pushbuttons along with resistors and capacitors (see picture below).  This can be ordered through www.elexp.com/kit_k112.htm
.  
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