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Guide for Educators 
 Sculptronics? Circuit-putty? No matter what 
you call it - it’s art-tronic electro-tastic. This kit 
combines the creativity of modeling dough with the 
principles of electronic circuits. Students use the 
inherent conductivity of modeling dough to light up 
their creations using included LEDs. Parallel and 
series circuits are explored naturally with visual ef-
fect. LEDs allow students to explore polarity and 
Ohms law. Even advanced concepts of resistance 
and voltage can be explored in this hands-on kit.  

NGSS Standards 

Energy: Conservation of Energy and Energy 
Transfer, 4-PS3-2 & 4-PS3-4.  

Contents of Kit 
Two 3 oz cans of premium modeling dough 

(assorted colors), 5 each of red, green, and yellow 
LEDs, 9V battery, 9V battery snap terminal with 
wire leads, 3‘ copper foil adhesive-backed tape, 
one 12“x12“ Cello sheet. 

 

 

Required but not included: Scissors 

Optional Equipment (not included): 

Digital Multimeter, Eisco Scientific model 
PH1121B (www.eiscolabs.com/products/ph1121b) 
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Pedagogical Guide 

Assembly 

1) Attach the snap terminals to the battery. 

2) Cut two 4” pieces of copper foil tape without re-
moving the paper backing. Then remove the 
paper backing from about ½” of one end of 
each piece of tape. Adhere the copper tape to 
the terminal wires by folding the tape onto itself. 
Press firmly to ensure a good electrical connec-
tion. 

 

3) Carefully remove a small portion of the adhe-
sive backing from the other end of the foil tape. 
Tape the foil to your work area about 2 inches 
apart. Be sure your work area is not made of 
metal. 

 

Basic Circuit 

4) Roll out two cylinders of different colors approx-
imately ½” in diameter. 

5) Lay the cylinders out side by side with one end 
touching the copper foil as shown in the picture 
below. Press the dough into the copper foil tape 
to ensure a good electrical connection. Be sure 
the cylinders do not touch each other. 
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6) Pick up an LED – notice that one leg is long, 
and one is short. The legs are called ‘leads’. 
Current will only flow one way in an LED. Cir-
cuit elements with this property are called polar 
circuit elements. The lead length indicates 
which direction the current will flow. 

 

7) Stick one leg of the LED in each cylinder (you 
may have to bend the leads slightly). Did it light 
up? If not, flip it around and it should light up. 
Was the long lead in the dough connected to 
the positive or negative terminal when the LED 
lit up? 

Warning! The LEDs must always have both 
leads in modeling dough. Connecting one or 
both LED leads to the copper foil will burn out 
the LED.  

Electrical current passes from the positive termi-
nal, into the modeling dough, through the LED, 
through the modeling dough on the other side, and 
into the negative terminal. For the LEDs in this kit,  

current will only flow from the long lead to the 
short lead. 

Parallel Circuit 

8) Insert additional LEDs between the cylinders. 
What do you notice about the LEDs?  

 

When an LED is lit, it has electrical current pass-
ing through it. Adding many LEDs allows current to 
flow through many LEDs. You can see that adding 
LEDs in this way, side-by-side, increases the elec-
trical current flowing from the battery. Each LED 
provides a new path for current to travel from one 
cylinder to the other. This is called a parallel cir-
cuit.  
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Minimum Voltage 

The ability for electrical current to be created is 
called voltage and is measured in Volts. For a 
given circuit, a 9 Volt battery can provide more 
electrical current than a 1.5 Volt battery (ignoring 
internal resistance). LEDs are sensitive to voltage. 
Without enough voltage they cannot light up. The 
modeling dough resists or impedes the flow of cur-
rent and reduces the voltage. A longer path 
through the dough increases the resistance and 
reduces the voltage. In a circuit with a lot of dough 
between the LED and the battery, eventually the 
voltage is insufficient to light up the LED. This min-
imum voltage is actually called the forward volt-
age. 

The reduced voltage also decreases the bright-
ness of the LED. The LEDs closest to the copper 
foil are brightest. 

Typical putty-based electronics kits use multiple 
AA or D batteries to form a 6V source. In this 
case, the voltage can be reduced to the forward 
voltage by making very long cylinders and putting 
the LED at the end. In this kit, we use a 9V battery 
which means that the cylinders would have to be 
much longer to reach the forward voltage. As you’ll 
see later, this allows more complex circuits to be 
created. 

Forward Voltage 

In addition to modeling dough, LEDs also reduce 
the available voltage provided by the battery pack. 

9) Take a bit of dough from the far end of each 
cylinder and make three small spheres. Sepa-
rate the cylinders so one sphere can fit be-
tween them without touching either.  Start with 
the sphere near the battery and add two LEDs 
(of the same color), one on each side of the 
sphere connecting to the cylinders. Both LEDs 
should light up. This is called a series circuit, 
because the current flows through the LEDs se-
quentially. 
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10) Move the sphere and LEDs incrementally 
further away from the battery. The LEDs should 
get dimmer and dimmer. 

 

11) Now separate the cylinders further apart and 
add a third LED and a second sphere. Can you 
connect the 3 LEDs in series? How about add-
ing a fourth LED and another sphere? Does it 
work now? At some point the available voltage 
will not be able to light up the LEDs. 

 

In our tests, we were able to connect 3 LEDs in 
series and have them still light up. This means that 
when you create your sculptures you have more 
freedom for how you structure circuits. 

 

Insulators 

So far, we’ve been using gaps to ensure that the 
current flows through the LED. If there is no gap, 
the current will just flow directly to the negative ter-
minal of the battery and won’t go through the LED. 

12) Move the two LEDs and a single sphere to 
the end of the cylinders. Then cut two small cir-
cles from the transparent Cello sheet about the 
same size as the dough sphere.  

13) Put the Cello sheet on each side of the 
sphere an and press the cylinders to the 
sphere. Be sure the cylinders don’t touch the 
sphere or each other directly – they should 
each only touch the Cello sheet. 

14) Now connect the LEDs as before between 
the two dough spheres. The Cello sheet inhibits 
the flow of current from dough to dough; the 
current can only flow through the LED. What 
happens if you bridge one or the other connec-
tions with a bit of dough? 
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The Cello sheet is an insulator. It will allow us to 
make really fun designs with the dough but still al-
low the LEDs to work properly. 

Corrosion of the copper foil tape 

The electrical circuit causes a chemical reaction in 
the modeling dough as electrical current is sent 
through it. How does this affect the copper foil 
tape? Is the effect the same on both the positive 
and negative side of the circuit? 

The chemical reaction slowly corrodes the copper 
foil tape on the positive side of the circuit and 
leaves a slimy film on the dough. Eventually the 
foil will get thinner and thinner. Where does the 
copper go? 

On the negative side of the circuit, the modeling 
dough begins to dry out. 

After a while you may need to rip off the corroded 
foil, remove some more of the backing, and reat-
tach to the modeling dough. With 3’ of foil in the 
kit, there should be plenty of foil for all your crea-
tions.  

Make a smiley face  

Now we’ll use the Cello sheet to make a smiley 
face with a light up barrette and light up eyes. 

15) Make a smiley face with no hair to start and 
place it on one of the pieces of foil tape at-
tached to the battery. 

16) Then take a piece of dough and make the 
hair but don’t put it on the smiley face yet.  

17) Cut a piece of Cello sheet the same size as 
the hair. Then put the Cello sheet on the smiley 
face. 

18) Take the remaining foil tape off the table and 
tape it to the Cello sheet so that it doesn’t touch 
the smiley face. Then put the hair on the Cello 
sheet ensuring that it touches the foil. 
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19) Now you can carefully put LEDs with one 
wire in the hair dough, and one wire in the smi-
ley face dough. If you carefully bend the leads 
you can make the wires mostly disappear. 

20) Find different colors for the eyes. By making 
the wire go from the hair to the eyes (like the 
frame of a pair of glasses) you can complete 
the circuit for the eyes! 

 

Make a sea monster  

Now we’ll use the Cello sheet to make a sea mon-
ster with light up eyes and fin.

 

21) Make a sea monster with a flat back and 
cover it with a thin piece of Cello sheet. Tape 
one of the foil tape pieces onto the top of the 
Cello sheet. 

22) Form the back fin and put it on the Cello 
sheet. Be sure the back fin doesn’t touch the 
back of the sea monster directly. Also make 
sure the back fin touches the copper foil tape 
on the Cello sheet. 

23) Now you can carefully put LEDs with one 
lead in the sea monster, and one lead in the 
back fin. 
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