
BOSEbuild for Education 

1. ACTIVITIES 

a. ACTIVITY 1: MAGNETS 

i. What is a magnet? (use class materials for teaching about magnets) 

1. North and south poles - attraction and repulsion 

a. A video explaining magnetic fields can be found in the 

Downloads section of the website 

2. At this point in time the Magnets with the blue plastic bases can 

be passed out to each student 

ii. What do Magnets stick to? 

1. Have the students look around the classroom for items that stick 

and have them keep a log of which items do and don’t 

2. Include US Pennies in the collection of items they test 

iii. Most metals do, but some don’t - introduce the Coil 

1. Have them hypothesize whether the Coil will be attracted to the 

Magnet or not (it won’t) 

2. Have them compare the Coil to their collection of items for clues 

like the copper US Penny 

iv. Hand out the Control Panel to students and have them plug in the power 

cord to the Control Panel and outlet, and then plug in the copper Coil with 

the yellow plastic base 

v. Push the Yellow Button in the back to go into the Red Mode 



1. With the slide positioned all the way on the left, the Coil will 

receive electricity every 3 seconds causing it to launch off the 

Magnet 

a. The Coil becomes an electromagnet 

2. Move the slide progressively to the right and the launch time will 

be much longer (10 seconds being the maximum) 

 

  



b. ACTIVITY 1A: WAVES 

i. Push the Yellow Button in the back again to move into the Yellow Mode 

(making sure the Yellow Slider is pushed to the far left) 

1. The Yellow Mode will cause for the Coil to move up and down at 

different speeds according to the positioning of the slide (getting 

faster as the slide is moved towards the right) 

ii. Have the students trace the motion when the slide is positioned to the far 

left and then again when it is positioned to the far right 

1. Go through and help them label their wave-like drawings with 

wavelength, frequency, peak, trough, amplitude, etc. 

2. Which has a shorter wavelength? Which has higher frequency? 

iii. Return back to the Control Panel and have the students watch the motion 

of the Coil, asking them which has a shorter wavelength when switching 

the positioning of the slide from the far left to the far right (far left has a 

shorter wavelength) 

iv. Using what they now know about how Magnets and their poles work, have 

them explain what is happening to the copper Coil that it is able to move 

up and down 

1. The copper Coil, when receiving electricity, is switch from being 

the north pole of a Magnet (repelling causing it to move upwards 

away from the Magnet) and the south pole of a Magnet (attracting 

causing it to move downwards towards the Magnet) 



c. ACTIVITY 2: OPTIMUM HEIGHT  

i. Materials: Paper ruler 

ii. Push the Yellow Button in the back to now go into the Green Mode (If 

you’ve taken a break between this activity and activity 1, simply press the 

Yellow Button 3 times and watch for the cube to glow green. Make sure 

that the Yellow Slider is all the way to the left) 

iii. The Green Mode will make the Coil move at a much higher frequency 

1. Frequency is the number of “bounces” per second  

2. When the slide is being moved towards the right it will begin to 

move at higher frequencies that will become audible (maximum of 

20,000 HZ) 

3. As the frequency increases, the Coil begins moving so quickly that 

the vibrations are no longer visible; remind the students that the 

Coil is in fact still in motion, but is now moving so fast that it is 

creating sound 

4. A short lesson on hearing can be had here (range of frequencies 

humans can hear, range decreases with age, how humans hear 

etc.) 

iv. Have the students choose to use either their sense of hearing or touch to 

determine the optimum height placement of the Coil on the Magnet 

1. The “optimum height” will make for the loudest noise and largest 

vibrations 



2. Have the students measure this optimum height and record it 

somewhere 

3. Once they have all recorded their measurements you can record 

them on the board as a class 

4. Have a small discussion on what methods the smallest and 

largest recordings used, why they chose that method, and how 

they got those measurements 

5. Then take the average of all of the numbers as a class (small math 

review) and have the students test the performance at this height 

 

  



d. ACTIVITY 3: DIY SPEAKER 

i. Materials: Cardboard, tape, scissors, cardstock, glue, paper cups and other 

craft supplies 

ii. Have the students set up the Control Panel, Magnet and Coil as they did in 

the previous activities and refresh their memories on the average 

optimum height that they found during Activity 2 

iii. Have the students change the Control Panel into Purple Mode by clicking 

the Yellow Button four times.  

1. Purple Mode plays a sample song through the Magnet and Coil (it 

will be loudest when the Coil is held at the optimum height found 

in Activity 2) 

2. The music is exactly the same as the vibrations the students could 

feel before, just at a much higher frequency that they can no 

longer feel, but they can hear.  

3. Volume can be adjusted using the Yellow Slider. 

iv. Using paper, cardboard, paper cups, tape and other craft supplies instruct 

them to build a speaker with the Magnet and Coil, using the ideal height 

as a measurement for their design 

1. The design should allow for the Coil to be held at the found 

optimum height without the student having to hold it 

2. Use the Purple Mode to determine the best design 



3. Why does the music now sound louder? (increased surface area 

that the sound waves can bounce off from) 

v. BONUS: If you have access to a 3.5mm Audio Cable, the students can plug 

into the Control Panel and play to their own music from their smart 

device. When you plug in the cable, the Control Panel will change the 

Purple Mode to the Blue Mode. Volume is still adjusted using the Yellow 

Slider. 

 

  



e. ACTIVITY 4: BOSEbuild 

i. Having gone through Activities 1-3, the remainder of the BOSEbuild kit 

can be handed out to the students (NOT including the Sensors) 

1. There are 40 clips per kit but each student only needs 24 to 

assemble their speaker. Only hand out 24 with each kit and hold 

the rest in reserve.  

2. Plug in the wire attached to the back of the speaker face to the 

Control Panel (the side without the Yellow Slider and Button) and 

assemble the remaining faces around those two using the clips (2 

per edge) 

ii. Now that the speaker is built, the music from the Purple Mode (or the Blue 

Mode) should be playing more loudly (volume is controlled with the 

Yellow Slider on the Control Panel) 

1. Is this louder than the paper/cardboard speaker? Why? 

a. The Speaker Panel works the same way as the 

paper/cardboard speaker BUT the speaker in the 

BOSEbuild Speaker cube has a much larger and stronger 

magnet, a much more powerful coil of wire with more 

turns, and a well-designed stiff, but light, paper cone. 

iii. Remind the students that the inside of the speaker works just the same 

as the Magnet and Coil from the previous stages where the vibrations at 



different frequencies between the two are what cause for the sound to be 

made 

1. A short quiz or discussion can be had to reinforce what was 

learned in activities 1 and 2 

 

  



f. ACTIVITY 5: SENSORS 

i. With the speaker fully assembled, the packaging that has the three 

different Sensors and two cables can be handed out to each student 

1. Explain that Sensors are similar to the senses in the body, but can 

sense other things that the body cannot, like magnetic fields and 

light exposure, and respond to these senses with a programmed 

response.  WARNING: These Sensors should be handled with care 

to ensure optimal performance 

ii. If moving on directly from the previous stage press the Yellow Button 

once more so that the speaker is not lit up.  If you have taken a break 

between activity 4 and 5, then push the Yellow Button on the Control 

Panel five times so that the speaker is not lit up (not on a pre-set mode). 

iii. Have the students connect the Magnetism Sensor first using the single 

cable with the plugs on both ends, both of which are labeled with two 

circles. (plugs go into ports with the matching number of circles) 

1. One end connects to the Sensor (two circles on the yellow piece 

facing up) and the other end is inserted into the port labeled with 

two circles on the Control Panel  

a. Be sure that both plugs are pushed in all the way 

2. With the Yellow Slider positioned all the way to the left, have the 

students play with the Sensor, moving it towards and away from 

the Magnet. Notice that the LED colors change. To hear the 



musical notes, press the Yellow Button. (the note will play as long 

as the Yellow Button is pressed) Listen to the different notes that 

the speaker plays at different distances. 

a. Explain the magnetic field and how the force of the Magnet 

is stronger or weaker when it is closer of farther from the 

Sensor 

b. Flipping the Magnet will make the scale play in the 

opposite direction 

i. Why does this happen? (north and south poles) 

3. Moving the Yellow Slider over will result in different octaves or 

instruments playing:  

a. Far left - first octave 

b. Two-fifths of the way - second change of octave 

c. Three-fifths of the way - third change of octave 

d. Four-fifths of the way - piano sample (single octave, does 

not change with Sensor orientation) 

e. Far right - drums sample 

iv. Now have the students experiment with the Light Sensor 

1. Remove the single cable that was used for the Magnetism Sensor 

from the Control Panel and replace it with the second cable with a 

total of two plugs and one port (all labeled with three circles)  



a. The end of the cord with one plug (with two wires running 

to it) goes into the port with three circles on the Control 

Panel 

b. The other end of the cord has 2 pieces, one that has a port 

and the other that has a plug, both labeled with three 

circles 

c. The plug can be inserted into the matching port on the 

Light Sensor (make sure the three circles face up and the 

plug is inserted all the way) 

d. Have the students experiment with positioning objects or 

their hands above the Sensor and listen to the different 

notes that the speaker plays. The LEDs will also change 

color.  

e. The Yellow Slider has the same settings as the Magnetism 

Sensor (3 octaves and 2 instruments) 

v. Lastly, the students can experiment with the Gravity Sensor 

1. Keep the cord attached to the Control Panel and remove the Light 

Sensor to replace it with the Gravity Sensor 

2. The Gravity Sensor changes the notes and colors according to its 

orientation. Just like with the Magnetism Sensor, the note will 

only play if the Yellow Button is pressed, and holding the Yellow 

Button will cause the note to be played as long as it is pressed.  



3. Changing the orientation of the top of the Sensor (the side that 

says “Gravity”) will change which note is played 

a. Have them play around with having the having the top of 

the Sensor face the floor, ceiling and four walls of the room 

to cover the different notes that can be played 

 

  



2. RECOMMENDED PROJECTS 

a. Compose a song (a new one or one you know) 

i. Example: video of students playing the Star Wars theme 

b. Build a guitar or other instrument 

i. Relevant video example 

c. Light Sensor player piano 

i. Images/video of the project made of Legos at different heights that allows 

the Light Sensor to move along a track and sense the different height 

Legos to create a tune 

 


