
Part 1: Background Information and Context 
Activity 

Art Bots 

Art Bot project involves a combination of Science, Technology, Engineering and Math (STEM) where kids get to engineer a jiggly, vibrating robot that can draw 
pictures. This art project for kids is easy and super fun! The best part of this project for kids and parents is it’s inexpensive. This fun little project introduces 
children to circuits, the engineering process, and technology. 

 
Suggested NGSS Dimensions to Address (click on the titles to learn more from the K-12 Framework) 

Science and Engineering Practices  Disciplinary Core Ideas  Crosscutting Concepts 
● Asking Questions/Defining Problems 

○ Students can observe a simple art bot 
construction as a demo, make 
observations, and ask questions. 

● Planning and Carrying Out Investigations 
○ Students could then develop an 

experiment to test their ideas or the 
teacher could develop the experiment, 
and students could conduct it. 

● Constructing Explanations/Designing 
Solutions 
○ After students explore the different 

variables that affect their art bot, the 
teacher could propose a series of art 
challenges for the students to design 
the appropriate art bot to create the 
specific design. 

 ● PS2.A Forces and Motion 
○ K-2: Pushes and pulls can have different 

strengths and directions. 
(KPS2-1),(K-PS2-2)  Pushing or pulling 
on an object can change the speed or 
direction of its motion and can start or stop 
it. (K-PS2-1),(K-PS2- 2) 

○ 3-5: Each force acts on one particular 
object and has both strength and a 
direction. An object at rest typically has 
multiple forces acting on it, but they add to 
give zero net force on the object. Forces 
that do not sum to zero can cause changes 
in the object’s speed or direction of 
motion. (Boundary: Qualitative and 
conceptual, but not quantitative addition of 
forces are used at this level.) (3-PS2-1) 
The patterns of an object’s motion in 
various situations can be observed and 
measured; when that past motion exhibits 
a regular pattern, future motion can be 
predicted from it. (Boundary: Technical 
terms, such as magnitude, velocity, 
momentum, and vector quantity, are not 
introduced at this level, but the concept 
that some quantities need both size and 
direction to be described is developed.) 
(3-PS2-2)  

○ 6-8: The motion of an object is determined 
by the sum of the forces acting on it; if the 
total force on the object is not zero, its 

 ● Cause and Effect 
○ Events have causes, sometimes simple, 

sometimes multifaceted. A major activity 
of science is investigating and explaining 
causal relationships and the mechanisms 
by which they are mediated. Such 
mechanisms can then be tested across 
given contexts and used to predict and 
explain events in new contexts. 

● Structure and Function 
○ Structures can be designed to serve 

particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. 

https://www.nap.edu/read/13165/chapter/7#54
https://www.nap.edu/read/13165/chapter/7#59
https://www.nap.edu/read/13165/chapter/7#67
https://www.nap.edu/read/13165/chapter/7#67
https://www.nap.edu/read/13165/chapter/9#114
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=96


motion will change. The greater the mass 
of the object, the greater the force needed 
to achieve the same change in motion. For 
any given object, a larger force causes a 
larger change in motion. (MS-PS2-2) 

● PS2.B Types of Interactions 
○ K-2: When objects touch or collide, they 

push on one another and can change 
motion. (K-PS2-1) 

● ETS1.A Defining Problems 
● ETS1.B Developing Possible Solutions 
● ETS1.C Optimizing the Design Solution  

 
*Click on the links above to see grade level 

progressions of these Engineering Standards 
 

Part 2: Lesson Facilitation for Phenomenon 

 
Teacher Background 

General Information 
The motor needs an object on the rotor that spins off-center to create the forces that lead to the vibrations. 
Possible changes include using a longer or heavier stick instead of the cork so that, as the motor rotates, the object moves off-center. A heavier 
weight near the end of a short Popsicle stick will result in a greater vibration that just the Popsicle stick alone. A higher voltage means more battery 
packs which will cause the motor to rotate faster as well resulting in a different vibration. 
 
PK – grade 3 students 
At this age, students can describe an object’s motion by recording the change in position of the object over time. They are also learning that the way 
to change how something is moving is by giving it a push or a pull. The size of the change is related to the strength, or the amount of force, of the 
push or pull.  Machines and living things convert stored energy to motion and heat. In this activity, a battery provides electricity to a motor which 
causes the metal shaft on the motor to rotate. If you place a weight on the shaft, you can cause the Art Bot to jiggle and wiggle across a sheet of paper 
resulting in a picture that shows where the Art Bot has been. 
 
Grade 4 – 6 students 
In this age group, students are learning how to design and build simple series and parallel circuits by using components such as wires, batteries, and 
bulbs. They also learn that electric currents produce magnetic fields. In this activity, a motor is placed in a series circuit with a battery. When the 
switch on the battery case is turned on, electric currents flow from the battery and through the wire to the motor. The wires connect to a coil of 
copper wire surrounding the rotor in the motor and the current flowing through the copper wire results in a magnetic field. Magnets near the coil 
inside the motor repel the coil of copper wire and, as a result, the motor’s shaft turns. Placing a cork on the rotor causes the ArtBot to vibrate. 

https://www.nap.edu/read/13165/chapter/9#116
https://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=40
https://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=41
https://ngss.nsta.org/DisciplinaryCoreIdeas.aspx?id=42


Scientific progress is made by asking meaningful questions and conducting careful investigations. Students can develop the practice of asking 
questions by examining the effect of different objects placed on the rotor and see what effect it has on the vibration of the ArtBot. 
 
Middle school students 
In this age group, students learn that when an object is subjected to two or more forces at once, the result is the cumulative effect of all the forces. 
They learn that when the forces on an object are balanced, the motion of the object does not change. They also learn that when the forces on an 
object are unbalanced, the object will change its velocity (that is, it will speed up, slow down, or change direction). The ArtBot will not vibrate when 
there is no cork or other object on the rotor. This is due to the fact that the rotating shaft of the motor does not create a significant force on the 
ArtBot. When an object (cork or Popsicle stick with or without a weight attached) is attached to the shaft, rotation of the rotor causes unbalanced 
forces being applied to the ArtBot. Those forces cause the Art Bot to change its position, direction, and velocity. Students can perform experiments to 
find an optimum object on the rotor that results in the greatest vibration. 
 
High School Students 
In this age group, students learn that circuits work by Ohm’s Law. Ohm’s law deals with electric current and resistors. For electricity conductors, the 
electric current that usually flows through them is directly proportional to the voltage applied. The ratio of voltage to current is called the resistance. 
Therefore, if the ratio is constant over a wide range of voltages, then the material has “Ohmic” material. The ArtBot moves the way it does because it 
is mechanically engineered. An increase of potential energy in a circuit causes a charge to move from a lower to a higher potential. 
Materials 

 

Battery-Operated Electric Toothbrush 
White paper 
Scissors 
Tape 
Markers 
Pool Noodle 
 
Optional Supplies: 
Googley Eyes 
Yarn 
Pipe Cleaners 

Materials Needed for Cupfella: 
 
Plastic cup 
Foam tape 
Low-voltage DC motor 
2 AAA batteries 
Wide rubber band 
Electrical tape (black) 
Hot-glue gun 
Markers 

 

Procedures 

1. Turn the cup upside down and layer foam tape on the bottom (which is now the top). 
2. Stick the motor onto the tape. 
3. Tape the batteries end to end, positive to negative, and stick them next to the motor. 
4. Wrap a rubber band around the batteries so it covers the terminals—you’ll tuck the ends of the motor’s wires under the rubber 

band later. Make sure everything is secure. 



5. Push a cork onto the rotating shaft of the motor. Off-center weight makes the bot shake, so hot-glue some craft supplies (beads, 
tongue depressor) onto the cork. 

6. For the bot’s legs, tape at least three markers around the rim of the cup, points down. 
7. Add googly eyes, pipe cleaners, bells—whatever pleases your small person. 
8. Place your robot on its canvas, put the wire ends under the rubber band, and watch a masterpiece unfold. 

 
Safety Concerns: 
Use caution when dealing with scissors. The spinning motor may cause objects attached to it to fly-off.  Wearing eye protection would 
help protect kids’ eyes during this activity. Objects on the spinning motor may also hit fingers if they are too close to the motor. 
3-Dimensional Questions 

1. What change can you make to the art bot’s design to make it go in different directions (circular, right, left, straight, etc.)? 
2. What patterns do you notice when looking at the changes you made to your art bot’s design? 
3. How do you think changing ______________ will affect _________________? 
4. How can we test your prediction? 
5. How does adding the cork change the movement of the art bot? 

5E Model Alignment/Suggestions 

Engage:  
   Consider using this activity as a demonstration and having students ask questions about what they see through a prompt such as 

“Make 5 observations and 3 questions about the following demonstration”. Consider having the students make predictions 
(cause and effect chart) about the art bot’s movement when changing various aspects of the design. 

Explore:  
1. After students have made preliminary predictions and explanations, they could explore these predictions by conducting an 

investigation using different weights and locations of objects attached to the art bot. Students could either develop the 
investigation or simply conduct it using provided procedures. 

2. After conducting an investigation, students could revise their original predictions about the Art Bot cause and effects with design 
changes. 

Explain: 
      After the teacher has helped the students make meaning of their activity through direct teaching, video, or text, the students can  

http://safeyoutube.net/w/JRJe


then explain their learning back to the teacher. Through experience and instruction, students should learn the content relevant to  
their grade level. The students can construct an explanation of how the different changes affect the Art Bot’s motion. 
Elaborate:  
     Students could design a solution to a challenge where the teacher proposes the need for an art bot that can make specific designs  
(same size circles for example). If the students have had sufficient opportunity to explore the different variables on their own, this  
will be an appropriate elaborate activity.  

 


