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FINAL LESSON – “SKITTER” THE SIMPLE-BOT 

 

Teacher/Author: Mario Caicedo Langer 
Grade: STEAM After School for Grade 6 (11-12 Years old) 
Subjects: Physics, electricity, arts, robotics 
 
Introduction 

Robots are everywhere! From the deep space to the bottom of the sea, robots are a common part of 

our life. Robots can be made in all shapes, and engineers are creating bug-like robots that mimic the 

way spiders and insects move and react to the environment. You can also create your own funny-

walking robot, using materials easy to get! 

This lesson is based on “Skitter”, a DIY educational robot created by Randy Sarafan, technology expert of 

Autodesk (USA), and adapted with his permission for the Azerbaijan educational curriculum by 

Engineering for Kids Azerbaijan. You can check the original project in this link: 

www.instructables.com/id/Simple-Bots-Skitter/ 

Fun Facts 

 Boston Dynamics is an American company famous for its 4-legged walking robots. They can 

interact with the environment, keep the balance in all terrains and even, recover from a fall by 

themselves! 

 Furrion, a technology company, is developing Prothesis, a 4-legged exoskeleton controlled by a 

pilot. Their idea is to create a sport league of racing mechs! 

 Festo, a robotics company, created a small swarm of BionicANTS, 6-legged robots inspired by 

the body and the social behavior of the ants. They work in team to accomplish complex tasks, 

and they could be used in the factories of the future. 

 

http://www.instructables.com/id/Simple-Bots-Skitter/
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MATERIALS AND TOOLS 
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MATERIALS PER CLASSROOM 

1 Pointy tool for making holes on plastic (small screwdriver, pointy scissors, soldering iron, etc.) 
1 Roll of black double side scotch 
1 hot glue gun per 5 students 
2 hot glue sticks per 5 students 
2 Hole punchers 
1 Needel-nose pliers per every 2 students. 
 

MATERIALS PER STUDENT 

1 Plastic gearbox or Reduction box (with motor) like this 
(https://www.amazon.com/dp/B07DDC3ZBK/ref=cm_sw_em_r_mt_dp_U_DJFGDb1HRKCG7) 

1  9V Battery clip or holder with switch 
1 9V battery 
4 toothbrushes 
9 plastic zipties 
1 small metal angle for wood (2 holes on each part) 
1 small plastic angle for mosquito net frame 
1 DPDT toggle switch 
1 pair of scissors 
1 Craftstick 
1 Pencil cap or syringe plastic cap (maximum length: 4.5 cm) 
2 thin cables 10 cm each 
2 plastic coated paper clips 
 
 
Definitions 

B.E.A.M. Robot: (Biology, Electronics, Aesthetics, Mechanics) style of robotics that primarily uses simple 

analogue circuits to produce an unusually simple design, inspired by characteristics and behaviors of 

biological organisms. 

Gearbox (or Reduction Box): a device that uses gears to convert the speed of a rotating motor into 

torque. 

 

Switch: electrical component that can interrupt an electrical circuit, interrupting the current or diverting 

it. 
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Toggle Switch: electrical switch that is manually actuated by a lever or handle. 

Pole: Input of a switch 

Throw: Output of a switch 

DPDT Switch: Toggle switch with double poles and double throws. When the switch is toggled, the 

connections switch between two sets of different connections. 

 

 

Pre-Lesson 

1. Take the plastic angles and open a hole in the center. The hole must be big enough for the gearbox 

shaft to be inserted in a tight way. You can use pointy scissors, a screwdriver, or a power drill. Be very 

careful with your fingers. Also you can use a soldering iron, but there are risks of toxic fumes and burns, 

so you need to be extra careful, use respiratory protection and do this activity in a ventilated area. 
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2. From the syringe, carefully remove the needle’s plastic cap. Keep the syringe for future projects (they 

are great for hydraulic robots) and safely dispose of the needle. An alternative for this component is a 

pen’s plastic cap. The length of the cap must be maximum 4.5 cm. Something more than that will affect 

the way the robot moves. 

  

3. Using pointy scissors open a hole at the closed end of the pencil/syringe plastic cape. The level of the 

switch must fit inside (it doesn’t matter if it’s lose, during lesson this problem will be solved.) 



Author: Mario Caicedo Langer. 

  

4. Make bags with the materials to distribute later to each kid. 

5. Make a prototype of this robot, so you can show it to the students. 

 

Lesson Activity 

1. Once students arrive, begin the day by reading the Introduction and Fun Facts to the class, and then 

ask:  

 Do you know what a robot is? (there are several definitions, but the most appropriate is: a 

machine with an automatic control, that interacts with the environment and helps humans in a 

task) 

 Have you ever built a robot?  

2. Explain to the students that today they will build a simple robot name “Skitter”. It walks in a very 

crazy way! The automatic control is a DPDT switch. One they connect the robot to the battery, the 

gearbox moves the right leg to the left, actuating the switch. It will change the polarity of the electricity 

arriving to the motor, making the left leg to move to the right, actuating again the switch to change 

polarity and the direction of the motor. That’s the way the robot moves.  

3. Distribute the materials bags and instruct the students to be careful when they open them. 

4. Take the craft stick, a ruler and a pen; and mark a point 5 cm far away from one of the ends. Then, 

draw another point 3 cm away from the first circle. 
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5. Using a hole puncher, open a hole on each one of the points. 

 

 

 

6. Take the plastic angle and fit it in a shaft of the gearbox; preferable the one located in the flat side of 

the box, to allow the plastic angle to have an obstacles-free movement. 
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7. Attach one toothbrush to each end of the plastic angle. Use zipties, and pull them until the brushes 

are firmly fixed to the angle. When you cannot pull the ziptie anymore, cut the remaining part.  

  

  

8. Stick a piece of double-sided scotch (also known as “mounting tape”) on the available side of the 

gearbox. Stick the gearbox to the craft stick in a way that the available shaft enters the center hole of 

the craft stick, without covering the other hole. Then, finish attaching the gearbox to the stick with the 

help of two zipties. 
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9. Bring the other two toothbrushes and one zip tie, and attach them in the way shown in the photos. 

When you finish and after verifying the brushes are firmly attached, cut the remaining part of the ziptie. 
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10. Attach the previous toothbrushes assembly to the iron angle, using another zip tie.
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11. Now, use a zip tie to attach the iron angle to the craft stick’s end that is close to the motor of the 

gearbox. Pull the zip tie until the angle is firmly attached. You can also use a little of hot glue for a better 

attachment. 

  

 

12. Insert the switch in the available hole on the craft stick, and then, screw the switch’s nut until it is 

firmly attached. Verify that the level’s movement is from side to side of the robot, not from front to 

back. 
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13. Fit the plastic cap (from pencil or syringe) to the switch’s level. Then inject some hot glue through 

the opposite hole of the cap, until it reaches the level. Be careful of not overdoing it, or you will jam the 

switch. 

  

   

14. Now we will start with the electrical connections. SAFETY WARNING: connect the wires in the way 

shown in the photos. If any wire is touching a pole or throw different to the destined one, it may cause a 

short circuit; with risk of fire, burns and damage of your project. Don’t connect the battery until you 

verify that there is no risk of short circuit. 

Prepare the 9V battery clip and the plastic-coated clips.  

  

15. Connect the 9V battery holder wires to the poles of the switch (the pins located in the middle) 
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16. Unfold the clips and remove the plastic peel from each end, so the metallic part may be exposed. On 

each clip, one of the metallic ends needs to be longer than the other. 

 

 

17. We will connect the Throw cables in an “X” way. Take one of the clips, insert the short end in the 

back/left throw of the switch, and insert the long end in the front/right throw. Use the pliers. 
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18. Now take the other clip, insert the short end in the front/left throw of the switch, and insert the long 

end in the back/right throw. 

 

19. Tie a cable to each one of the longer ends of the clips. Those cables will be connected to the poles of 

the motor on the gearbox. 
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You may need to bend the long ends as hooks, to avoid accidental disconnections:
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20. Stick the 9V battery to the area between the iron angle and the switch. Connect the battery clip to 

the battery and test the movement of the legs. They must move from side to side, without interruption. 

If it doesn’t move that way, check that all cables are doing good contact with their respective pole or 

throw, and that there are no short circuits. Also, you can use some hot glue to keep the cables in place, 

being careful that they don’t isolate them from their respective pin. 
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21. The robot is ready. Help any student that has issues with the robot. Challenge your students to 

customize their robots, as long as that doesn’t interfere with their movements and circuits; maybe with 

markers, color paper of any other idea from their imagination. 

 


