Electronics

Unit Design
Grade 8
RI Statements of Enduring Knowledge - (Established Goals):

PS1 - All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (independent of size or amount of substance).

PS 2 - Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed.

	Related Rhode Island GSE’s 

(Understandings)

	RI Assessment Targets 

Assessment Evidence

	PS1 (7-8) –2

Students demonstrate an understanding of characteristic properties of

matter by …
2a identifying an unknown substance given its characteristic properties.

2b classifying and comparing substances using characteristic properties (e.g., solid, liquid, gas, metal, non-metal).

PS1 (7-8) – 4

Students demonstrate an understanding of states of matter by …
4b explaining the effect of increased and decreased heat energy on the motion and arrangement of molecules.

PS2 (7-8)- 6

Students demonstrate an understanding of energy by…
6a using a real world example to explain the transfer of potential energy to kinetic energy.

6b constructing a model to explain the transformation of energy from one form to another. (e.g. an electrical circuit changing electrical energy to light energy in a light bulb).

6d describing the effect of changing voltage in an electric circuit.


	PS1 (5-8) INQ+POC –2

Given data about characteristic properties of matter (e.g., melting and boiling points, density, solubility) identify, compare, or classify different substances.

PS1 (5-8) SAE+MAS – 4

Represent or explain the relationship between or among energy, molecular motion, temperature, and states of matter.

PS2 (5-8)-SAE+ POC- 6

Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical). 
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	Investigation

(MS) or Content Focus (HS)
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	Circuits

	What is a circuit?
How does electricity from a battery light a light bulb?  

How is the intensity of light produced by lamps different in series and parallel circuits?
	· A circuit is a pathway through which electric current can flow.

· Electric current flows through conductors; current does not flow through insulators. 



	2
	Resistors
	What is electrical resistance?

How does resistance affect the circuit?
What is the relationship between lamp brightness and resistance in series with a lamp?

	· Resistance is the property of materials that opposes or impedes the flow of electricity.

	3
	Voltage

	What is voltage?

How do more components inserted into a circuit effect the voltage?
	· Voltage is the “push” that moves current through a circuit.

· Voltage drop is proportional to the resistance of a component in a circuit carrying current.



	4
	Electronic Dissections
	Identify and inventory the kinds and numbers of components in a typical electronic device
	· Common consumer devices include resistors, capacitors, LEDs, transistors, and integrated circuits.



	5
	Resistors (2) 

	How do resistors in series combine?  In parallel?

How do resistors affect the current in a circuit?
	· Resistance is the opposition to the flow of electric current.

· Resistance in series add directly; resistance in parallel add inversely

· The total resistance of two or more resistors in parallel will be less than the smallest resistor in the set.



	6
	Diodes

	What is a diode?  an LED?

How does an LED compare with a light bulb?

	· Diodes and light emitting diodes (LEDs) are solid-state semiconductors

· Diodes conduct electricity in one direction only.

· LEDs conduct electricity in one direction only and produce light in the process.



	7
	Capacitors

	What is a capacitor?

What effect does a capacitor have on a circuit?

	· A capacitor is two metal plates separated by an insulator that can store electric potential

· Threshold voltage is the minimum voltage needed to allow a semiconductor to conduct electricity. Capacitors can be charged with potential (voltage) equal to the potential in the source charging it.



	8
	Current

	What is current?

How do voltage, current and resistance relate?

	· Current is the amount of charge (number of electrons) moving past a point in a conductor in a unit of time.

· Resistance reduces current

· Increased voltage results in increased current

· There is a relationship (Ohm’s Law) between current, voltage, and resistance.



	9  
	Transistors

	What is a transistor?
How can a transistor be used to act like a switch?
	· A transistor is a semiconductor that can be turned on and off like a switch

· The gate in a transistor can be opened with a tiny amount of electric potential; the current flowing from the source to the drain is large.
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