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	Introduction/Context
	This lesson will instruct students on Demonstrate proper use of a digital multimeter (DMM) when measuring source voltage, voltage drop (including grounds), current flow, and resistance 
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	Task

	
	Demonstrate the proper use of a digital multimeter (DMM) during diagnosis of electrical circuit problems, including: source voltage, voltage drop, current flow, and resistance.



	No.
	Objective

	1
	Given the proper tools and instructions from the vehicle manufacturers shop manual, students will be able to demonstrate the proper use of a digital multimeter (DMM) during diagnosis of electrical circuit problems, including: source voltage, voltage drop, current flow, resistance, and pass a written exam with 100% accuracy by the end of the course.









Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
New Common Core Standards:
RST 11-12 3
A-CED-4
N-Q.1
Common Core Technical Standards:
TD-OPS 2
TD-SYS 2
New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.
HS-PS3-5.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

Textbooks and Workbooks
	Author
	Title/ISBN No.
	Edition
	Publisher
	Pages

	Duffy 
	Modern Automotive Technology 
	 
	Goodheart-Willcox 
	106-107 

	James D. Halderman 
	Automotive Electricity And Electronics 
	 
	Pearson Prentice Hall 
	95-109 




Web Addresses
	Title
	Publisher
	URL

	How Stuff Works 
	 
	www.howstuffworks.com 




Supplies
	Quantity
	Item
	Source

	3 
	Digital multimeter 
	Fluke 



Content/Presentation/Demonstration Outline
	   Instruct and demonstrate to students the proper procedures for using a digital multimeter during diagnosis of electrical circuit problems. A multimeter is an ohmmeter, ammeter, and voltmeter combined in one case

	   A voltmeter is used to measure the amount of voltage or electrical pressure in a circuit. It is normally connected across, or in parallel with, the circuit. The test leads (wires) are usually color coded with red being positive and black negative. Hook the red lead to the positive side of the circuit and the black lead to the ground. The voltmeter reading can be compared to vehicle specification to determine whether an electrical problem exists.

	   An ammeter measures the amount of current or electrical flow, in a circuit. Conventional types must be connected in series with the circuit. An inductive or clip-on meter is simply slipped over the outside of the wire insulation. All current in the circuit must pass through the ammeter.

	   An ohmmeter will measure the amount of electrical resistance, in ohms, in a circuit or component. To prevent damage, an ohmmeter must never be connected to a source of voltage. The wire or part being tested must be disconnected from the vehicle’s battery. An ohmmeter is connected across the wire or component that is being tested. An ohmmeter must either be a self calibrating type, or it must be hand calibrated by connecting the leads together until the meter reads 0. The ohmmeter reading can be compared to vehicle specifications, if the resistance is too high or too low, the part is defective.

	   The first step when using a digital multimeter is to read, understand, and follow all safety and operational instructions that come with the meter you are using. The next step is to select the proper unit of electricity for what is being measured. This unit could be volts, ohms, or amperes. If the meter is not auto ranging, select the proper scale for the anticipated reading. Next, place the meter leads into the proper input terminals. The black lead is usually inserted into the common (COM) terminal. This meter lead usually stays in this location for all meter functions. The red lead is inserted into the volt, ohm, or check terminal when voltage, resistance, or diodes are being measured. When current flow in amperes is being measured, most digital meters require that the red test lead be inserted in the ammeter terminal, usually labeled “A” or “mA".




Applications/Practice
	1
	Students can practice this task on a shop vehicle in the lab. Have students demonstrate the different procedures for checking voltage, resistance, and ammeters.




Evaluation and feedback Prior to Testing or Lab Work
	1
	Instructor should observe students as they follow the Applications section of this plan. All students must demonstrate the proper use of the multimeter. The student must be able to connect test leads and set the meter to the proper setting for each test that they are performing. Have student’s utilize the handout to compare the readings that they have to manufacturer’s specification to determine if there is a problem with the electrical circuit they are testing.




STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Written exam on the proper use of a digital multimeter. Sample Question: The ohmmeter function of a digital multimeter measures: a. Voltage b. Amperage c. Resistance d. All of the above



	IMPACT--Reflection/Analysis of Teaching and Learning: (How did students progress in relation to the state objectives? Was the instruction successful? Analyze samples of student work, particularly that which is unsatisfactory, for the purpose of planning further instruction.)






	REFINEMENT--Lesson Extension and Follow-up: (To be filled in as the lesson is modified during initial planning and/or during the teaching learning process.)







