Electric Connection

Teacher Handout

Activity Overview:

In this activity, students use simple circuits to learn how codes can be used for communication.  The activity begins with a brief, hands-on demonstration in which the students make circuits to turn the lights on and off.  Each group of children receives a kit containing batteries, lights (LED's), and switches.  The instructor explains how people have used codes, like smoke signals and Morse code, to communicate information over long distances.  The students are challenged to work together to develop a way of using their circuits to communicate without speaking.  At the end of the activity, one group uses the circuits to ask another group a question, to which they respond and vice versa.  The instructor at the end, to wrap everything up, will conduct a discussion of the real world applications.
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Stage 1: 

Goal: Interactive discussion on the basics of an electric circuit.

Estimated time in this stage: 5-10 minutes

Materials: 1 unit per group of 3-5 students, connection wires, and handout

Overview: The instructor begins by demonstrating, and having the students build a circuit 

with only a power source and light element.  The instructor will then explain that electricity is like a flow, more specifically a flow of electrons, which is caused by the batteries.  This flow is what causes the light element to make light.  This flow can be stopped and started to make things be turned off or on.  Obviously, this isn’t possible in the current circuit configuration and the pupils must reconfigure their circuits to include a switch, which will give them the ability to stop that flow.

Stage 2:

Goal: Circuit exploration with the construction of more complex circuits including multiple 

lights and switches.

Estimated time in this stage: 10-15 minutes

Materials: 1 unit per group of 3-5 students, connection wires, handout

Overview: The students will be presented with a series of small tasks that builds on their 

knowledge of stage 1, but uses multiple switches and lights.  This stage also allows students to create their own combinations of circuits in series and parallel.

Stage 3:

Goal: Develop more complex mechanics and link units to be used for communication
Estimated time in this stage: 10-15 minutes

Materials: 2 Groups (each with: 1 unit per group, connection wires, long wires for 

communication), handout

Overview:  Using their new knowledge of electricity and circuits, two groups will combine 

together to link their units.  The objective is to develop the capability to send signals to the second group using the first group’s switches, and vice versa.
Stage 4:

Goal: Develop language and transmit message
Estimated time in this stage: 15-20 minutes

Materials: 2 Groups, linked units, sample languages (Morse code, smoke signals, etc.), 

message for each group to send, handout
Overview:  Each group of students can choose to use one of the sample languages or 

choose to develop their own.  They then must transmit the given message to the other group they are linked to.
Sample Codes:

International Morse Code

	PRIVATE
Letter
	 Morse
	
	Letter
	Morse
	
	Digit
	Morse

	A
	 .-
	
	N
	 -.
	
	0
	-----

	B
	 -...
	
	O
	 ---
	
	1
	.----

	C
	 -.-.
	
	P
	 .--.
	
	2
	..---

	D
	 -..
	
	Q
	 --.-
	
	3
	...--

	E
	 .
	
	R
	 .-.
	
	4
	....-

	F
	 ..-.
	
	S
	 ...
	
	5
	.....

	G
	 --.
	
	T
	 -
	
	6
	-....

	H
	 ....
	
	U
	 ..-
	
	7
	--...

	I
	 ..
	
	V
	 ...-
	
	8
	---..

	J
	 .---
	
	W
	 .--
	
	9
	----.

	K
	 -.-
	
	X
	 -..-
	
	
	

	L
	 .-..
	
	Y
	  -.--
	
	
	

	M
	 --
	
	Z
	 --..
	
	
	


	PRIVATE
Letter
	Morse
	
	Punctuation Mark
	Morse

	Ä
	.-.-
	  
	Full-stop (period)
	.-.-.-

	Á
	.--.-
	
	Comma
	--..--

	Å
	.--.-
	
	Colon
	---...

	Ch
	----
	
	Question mark (query)
	..--..

	É
	..-..
	
	Apostrophe
	.----.

	Ñ
	--.--
	
	Hyphen
	-....-

	Ö
	---.
	
	Fraction bar
	-..-. 

	Ü
	..--
	
	Brackets (parentheses)
	-.--.-

	
	Quotation marks
	.-..-.


If the duration of a dot is taken to be one unit then that of a dash is three units. The space between the components of one character is one unit, between characters is three units and between words seven units. To indicate that a mistake has been made and for the receiver to delete the last word send ........ (Eight dots). 
