
 

 

 

Shadow Puppet 

Content Audience Method Output/Products Outcomes/Impact 
Introduction to 
electrical 
engineering and 
mechanical 
engineering in 
shadow puppet 
construction 

Grades 1-8 
 
Younger students 
may need additional 
support, e.g., pre-
designed puppets 
 

1. Introduce shadow 
puppets 
2. Introduce 
mechanical and 
electrical 
engineering 
3. Make shadow 
puppets 
4. Optional language 
arts extension: use 
puppets to act out 
stories/fables/plays 

Shadow puppet with 
LED eyes 
 
 

1. Understand 
vocabulary: 
mechanical 
engineering, 
electrical 
engineering 
2. Practical 
understanding of 
basic circuit 
3. Fine motor skills 
4. Measuring and 
spatial reasoning 
 

 
Supplies Needed 

 Black cardstock 

 Bamboo skewers or paper straws 

 Brads 

 White colored pencils 

 Scissors 

 X-Acto knife, or similar 

 Tape 

 Miniature LED light bulbs 

 Coin batteries 

 Large sheet of paper/fabric, bright light source 

 

Background 

Jointed shadow puppets are a fun way of introducing mechanical engineering, and the addition of LED lights for eyes 

pulls in electrical engineering, as well.  

 

Mechanical engineering is the branch of engineering that deals with the design, construction, and use of machines. “To 

put it simply, mechanical engineering deals with anything that moves, including the human body, a very complex 

machine. Mechanical engineers learn about materials, solid and fluid mechanics, thermodynamics, heat transfer, 

control, instrumentation, design, and manufacturing to understand mechanical systems” (Columbia University). The 

shadow puppets in this project use mechanical and physical principles related to joints and force. 

 

Electrical engineering is the branch of engineering that deals with the use of electricity; as such, it is one of the newer 

branches of engineering. “Electrical engineers work on a wide range of components, devices and systems, from tiny 

microchips to huge power station generators” (Live Science); electrical engineers design, develop, test, and supervise 

manufacturing of all kinds of electrical devices and systems, from the portable music player in your pocket to global 

positioning systems (GPS) satellites orbiting Earth. When making the shadow puppets in this project, students are 

engaging in electrical engineering by completing a simple circuit with the LED light bulbs and batteries. 

 

Sources: 

Merriam-Webster Online Dictionary 

http://me.columbia.edu/what-mechanical-engineering 

https://www.livescience.com/47571-electrical-engineering.html 



 

Method 

Introduction 

Give a brief introduction to shadow puppets and show example.  

Introduce vocabulary: “art” and “engineering” 

Ask students if they think the puppet is an example of art, engineering, or some other field. 

Briefly explain that shadow puppets are both art and engineering and that many artistic creations have connections to 

science and engineering. Mention the value of cross-disciplinary learning: being an artist makes you a better engineer, 

and being an engineer makes you a better artist. Point out the joints as mechanical engineering, and the circuit as 

electrical engineering: a component (light bulb) and power source (battery) connected to make a complete circuit, or 

circle, through which the electricity moves. 

Make the puppet 

 

1. Design the puppet. Instruct students to design their own puppet. For younger students, limit them to one 

moving joint (a mouth, an arm, a tail, etc.), older students may make more complicated puppets. Encourage 

them to consider how the puppet will be held and manipulated. Students can draw inspiration from characters 

in fairytales, fables, or storybooks, or look at images of shadow puppets from a web search. It may be helpful to 

have plain paper and drawing materials for students to sketch out their ideas. 

 

2. Draw, cut out, and assemble. Once students have finished planning their puppet design, they may draw the 

pieces on black cardstock using a white colored pencil. Instruct students to lay out the pieces before attaching 

brads, to ensure they are satisfied with the design and fit (trim as needed). Assemble the joints using brads, an 

X-Acto knife or similar may be used to cut small slits with the instructor’s assistance. 

 

3. Attach bamboo skewers or paper straws to the puppet, using tape. The handle on the moving part should be 

placed at a slight angle, to make it easier to move. 

 

4. Add the LED light bulbs. Cut small slits with an X-Acto knife or similar with the instructor’s assistance. Students 

thread the light bulb’s wires through the slit and place a coin battery between the wires to power the light bulb; 

the longer of the two wires on the LED light bulbs is positive, and must be touching the positive side of the 

battery. Students wrap a small piece of tape around the battery to hold the light bulb’s wires in place. 

 

5. Students demonstrate their puppets. Set up a sheet of paper or fabric in front of a bright light source. Use a 

single light source, not light from a lamp with multiple bulbs, for example; multiple light sources produce 

multiple shadows and the puppets look less clear. Students can show one another their puppets, or try their 

classmates puppets. 

 

Optional language arts extension: Have students make puppets from a specific story, fable, or play, and have 

them act out scenes together. 

 

 

 

 



Arkansas State Standards 

Science 2nd Grade 

2-PS1-2   
  

Analyze data obtained from testing different materials to determine which materials have the properties 
that are best suited for an intended purpose 

 

2-PS1-3   
  

Make observations to construct an evidence-based account of how an object made of a small set of 
pieces can be disassembled and made into a new object 

 

 

Science 4th Grade 

4-PS3-2     

  

4-PS3-2    Make observations to provide evidence that energy can be transferred from place to place by 
sound, light, heat, and electric currents.   

4-PS3-4 4-PS3-4     Apply scientific ideas to design, test, and refine a device that converts energy from one form to 
another. 

 

Math 2nd Grade 

AR.Math.Content.2.MD.A.1 Measure the length of an object by selecting and using appropriate tools such as 
rulers, yardsticks, meter sticks, and measuring tapes 

AR.Math.Content.2.MD.A.3 Estimate lengths using units of inches, feet, centimeters, and meters 

 

Math 3rd Grade 

AR.Math.Content.3.MD.B.4 Generate measurement data by measuring lengths using rulers marked with halves and 
fourths of an inch 

AR.Math.Content.3.G.A.1  Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) 
may share attributes (e.g., having four sides) and that the shared attributes can define a 
larger category (e.g., quadrilaterals)  

 

 

 

 


