Lesson Title ‘ Scribble Bots
Grade Band ‘ 5™ grade or 8" grade physical science

1T l1ad=f )4 Donna Barrett, Metro RESA

\ Georgia Performance Standards:

S5P3. Students will investigate the electricity, magnetism, and their relationship.
a. Investigate static electricity.
b. Determine the necessary components for completing an electric circuit.

S5CS3. Students will use tools and instruments for observing, measuring, and manipulating
objects in scientific activities.
a. Choose appropriate common materials for making simple mechanical
constructions and repairing things.

\ Safety Considerations:

Use caution when using the wire strippers.
Have students use tape to close the circuits. Be careful not to add themselves to the circuits by
touching the wire to the battery with their hands (use tape to complete the circuit).

Materials & Time Required:

AA or AAA Batteries

1.5 v hobby motors

Wire stripper

4” segments of electrical wire

Glue stick

Duct tape or Masking tape

Rubber bands

Washable markers

Recyclable containers (clean yogurt containers, etc)
Optional: switches

This material is created and submitted by individual authors as recommended lesson plans to incorporate
engineering design challenges and to review key science concepts. Any opinions, findings, and conclusions or
recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the
Atlanta Science Festival. For more info about the Atlanta Science Festival, visit http.//AtlantaScienceFestival.org




‘ Lesson Logistics (for teacher): ‘

Collect recyclable containers (small cups, yogurt containers, etc).

See construction images at:
Exploratorium: http://www.exploratorium.edu/pie/downloads/Scribbling Machines.pdf

ENGAGE: How could you make a battery powered device that scribbles? What do we
need to know?

Review simple circuits

Opening:
ENGAGE

EXPLORE
CHALLENGE: Provide groups of students with 1 AA battery, 1 motor, plastic container,
3 washable markers, rubber bands, duct tape, 2 lengths of 4” electrical wire with the

ends stripped

Following an engineering designed challenge, ask them to draw a diagram of their plan
for teacher approval before construction begins.

Build the bots — example:
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EXTEND

Redesign the bots — how could you improve the design? Students should sketch and
get approval from teacher before constructing.

EVALUATE

Make a diagram of the components of your scribble bot. Label the parts of the circuit
and describe how it works.

Closing
EXTEND/EVALUATE

Documentation of Resources:

Source: www.marylandsciencecenter.org (National Robotics Week)

Exploratorium: http://www.exploratorium.edu/pie/downloads/Scribbling Machines.pdf




Include Handouts & Supporting Documents: (from the Maryland Science Center handout)

Collect:

e AA Battery

* 1.5v hobby motor, can be found at Radio Shack

e 2 lengths of 4” long electrical wire

e Wire stripper

e Glue stick

¢ Duct tape

® Rubber band

e Washable markers

* Recyclable container, like a strawberry basket or clean yogurt container

Power your motor

1. Strip the ends of the two lengths of electrical wire.

2. Attach one end of each wire to the metal tabs on the motor.

3. Wrap a rubber band around the battery lengthwise and slip the other end of each wire under
the rubber band so that one wire is touching the positive side of the battery and the other wire
is touching the negative side. Your motor should start spinning!

4. To turn off your motor, pull one wire back out from underneath the rubber band.

Build the bot

5. Tape your motor and battery to the top of the recyclable container. Make sure that your
motor is near the edge of the container with the motor arm sticking off the edge.

6. Push a glue stick onto the part of the arm that spins on the motor.

7. Give your scribble bot legs by attaching markers to the sides with tape.

8. Reattach the wires to the battery again so that your bot starts to move and shake.

Experiment!

9. Try trimming down the glue stick from one end to offset the motor, or making the length of
the motor arm longer. How does this affect how your bot moves?

10. Lay down some paper and remove the caps from the markers. Watch as your scribble bot
traces a jittering path around the paper!

How does it work?

The offset weight that was added to the motor makes the scribble bot vibrate and move. A cell
phone works in the same way by having an offset motor inside that makes it vibrate. Adding
markers to your bot makes it possible to see the pattern that the vibrating motion makes. You
can change this pattern by changing variables like the number of legs of the bot, the height of
the markers, the length of the motor arm, or the length of the weight.



