
 

 

 

Robotic Hand 

Content Audience Method Output/Products Outcomes/Impact 
Introduction to 
robotics and 
mechanical 
engineering 

Grades 2-8 
 
Younger students 
may need additional 
support, e.g., pre-
measured or pre-cut 
pieces, pre-tied 
string loops. 
 
 

1. Introduce robotics 
2. Introduce 
mechanical 
engineering 
3. Introduce 
connections 
between 
engineering and 
natural world 
4. Make cardboard 
robotic hand 

Cardboard robotic 
hand 
 
 

1. Understand 
vocabulary: robot, 
mechanical 
engineering 
2. Knowledge of 
anatomy of human 
hands 
3. Fine motor skills 
4. Measuring and 
spatial reasoning 
 

 
Supplies Needed 

 5” by 10” corrugated cardboard 

 4’ twine (smooth, synthetic material) 

 2 straws 

 Ruler 

 Pencil 

 Scissors 

 Hot glue 

 

Background 

Robots are machines that are designed to carry out tasks. Robots are typically programmable by a computer, and are 

therefore able to carry out such tasks automatically. Depending on the complexity of the programming, some robots are 

able to carry out complex series of tasks and respond to various stimuli.  

 
Famous robots include: Sojourner (Mars Rover), da Vinci Surgical System, Roomba, self-driving cars. 

Famous fictional robots include: R2D2, Optimus Prime, Wall-E. 

 
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 

cardboard hand in this project uses mechanical and physical principles related to force and pulling. 

 
Humans close their hands into fists using the muscles in their forearm. The forearm muscles pull on tendons that go 

along the wrist, through the hand, and out each finger. Muscles in the hand and fingers help, but the real strength 

comes from the forearm. See and feel this in action by laying your arm on a desk or table. Clench and unclench your fist, 

watch the muscles in your forearm engage and relax, and the tendons in your wrist tighten and relax. You can also feel 

the muscles engage and relax with your other hand.  
 

Sources: 

Merriam-Webster Online Dictionary 

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

https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0072546/ 



Method 

 Introduction 

Give a brief introduction to robotic hand and show example.  

Ask for examples of robots, encourage students to think of both fictional and nonfictional robots. 

Explain true robotics and that this is an example of mechanical engineering, the kind of stuff that makes robots work. 

Discuss how human hands work, where are the muscles you use when closing your fist? 

Explain that people in lots of fields of science often draw inspiration from the natural world, such as studying how 

dragonflies scan their environment to improve digital environment scanning technology, or studying how ladybugs’ 

wings fold to improve folding umbrella designs. Robotics often draw from human anatomy, but can draw inspiration 

from other areas as well. This cardboard hand is closely modeled after the way that human hands and tendons work. 

Make the hand 

 

1. Measure and cut the grip. Instruct students on using the ruler to measure 1” from the long side of their 

rectangle at two points, connect the points using their ruler as a straight edge. Cut along the line to make a strip 

of cardboard (to be used as the hand grip) 

 

2. Measure and cut the fingers. Instruct students on using the ruler to measure 4” from the short end of their 

cardboard rectangle, and draw a line across the 4” mark; this line will be the base of their fingers. Mark along 

the line at 1”, 2”, and 3”. Do the same along the edge of the cardboard where the tips of the fingers will be. 

Connect the marks to make the fingers; students should have three vertical lines, evenly spaced, to make four 

fingers. Cut along the line, then widen the cut slightly by cutting a thin strip right next to the first cut; this 

provides a little space between the fingers so they don’t catch on each other. 

 

3. Soften the cardboard grip and fingers by bending it. Students can rub the cardboard over the edge of a table to 

soften the cardboard, or work it in their hands. 

 

4. Measure the grip placement and glue in place. Measure 1” from the base of the hand (doesn’t need to be 

precise), opposite the tips of the fingers. Wrap the grip around the hand so it lines up with the 1” mark, insert 

hand to make sure you have enough room to fit your hand between the grip and hand cardboard, and hold in 

place. Trace placement on back of hand, and remove grip. Use hot glue to attach grip in the traced position. 

 

5. Measure and cut straws. Measure and mark straws in ¾” increments. Cut straws, make sure to cup your free 

hand over the straw as you cut so the pieces don’t fly away. Cut 12 segments, 3 for each hand. 

 

6. Measure straw placement and glue straws. With the ruler centered on one of the fingers, make a mark ¾” from 

the tip of the finger, and another mark 1 ¼” below the first, and another mark 1 ¼” below . Mark each finger in 

the same way, at ¾” from the tip, 2” from the tip, and 3 ¼” from the tip. Use hat glue to attach the straw 

segments on each of the mark, making sure to leave a small gap between the straws and to line up the straws as 

straight as possible. 

 

7. Measure, cut, and tie “tendon” strings. Cut the length of twine into 4 equal lengths (fold in half and cut at 

center fold, fold in half again and cut). If using a synthetic twine, consider melting the tips to prevent fraying.  



Fold over about 3 ½” of twine and tie the loop around itself to make knotted-off loop at the end. Alternatively, 

use household objects (rubber washers, twist ties, plastic lid rings, etc) to make rings and tie it to the end of the 

string. 

 

8. Thread “tendons” and glue in place. Thread the strings through the straws from the grip towards the tips of the 

fingers so the rings hang towards the grip. Carefully place your hand inside the cardboard hand and place your 

fingers in the rings, adjust the length of the strings so the rings just reach the first joint near the tips of your 

fingers. Carefully remove hand and use hot glue to secure the strings at the appropriate length.  

 

Arkansas Education Standards 
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 

 
3rd Grade Science  

 

3-ETS1-1 
  

3-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria for 
success and constraints on materials, time, or cost.  

 

 
6th Grade Science  

 

6-ETS1-4

  

Develop a model to generate data for iterative testing and modification of a proposed object, tool, or 
process such that an optimal design can be achieved. 

 
NGSS Cross-cutting Concepts 

 Systems and system models 

 Energy and matter 

 
NGSS Science & Engineering Practices 

 Using mathematics and computational thinking 



 
 

 
 

 



 
 

 
 

 
 



 
 

 
 

 



 
 

 



 
 

 
 

 





 
 


