
Cephalopod Locomotion Lab 
Elementary School
Written By
This activity was modified 
from “Squid Races” activity 
by the Gilly Lab at Stanford, 
and the Science Friday 
“Jet Setting Cephalopods” 
activity by Ariel Zych

Learning Level
Elementary School

Subject Areas
Science, Engineering 

Preparation
General cephalopod 
anatomy knowledge is 
recommended review prior 
to this activity.

Duration
15-45 minutes

Lesson Standards 
2.K-2-ETS1-3; 4.3-5-ETS1-3

Can you engineer a jet-propelled “cephalopod” that is both fast and 
stable? In this activity, you will use a balloon to model the jet propulsion of 
a cephalopod, and then engineer its “mantle” to help it steer straight and 
travel farther.

Objectives
The objective of this lesson is to construct a basic cephalopod and 
engineer it for jet propulsion. 

Students will understand:
• How cephalopods move through the water using jet propulsion
• The anatomy of various cephalopods  

(mantle, siphon, fins, arms/tentacles) 

Students will be able to:
• Use materials to engineer a cephalopod that can move successfully  

through the air with little resistance  

Materials
• 1 balloon per student/group
• 1 piece of plastic drinking straw (cut into ~2- to 3-inch sections)  

per student/group
• 1 small binder clip per student/group
• “Racing string” like smooth monofilament (fishing line) works best, 

length depends on size of balloons. You can set up multiple racing 
strings in classroom.

• Crepe paper (“party streamers”) for arms and tentacles
• Construction paper to make fins
• Masking tape
• Scissors
• Stopwatch/timer
• Optional: Measuring tape
• Optional: Permanent markers for decorating balloons with squid 

features. Note: markers may smear when balloon is deflated.

Vocabulary
• Funnel or siphon
• Propulsion 
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Background Information (continued)
Cephalopods are a diverse and versatile bunch of animals. The many kinds of octopus, squid, nautilus, 
and cuttlefish that make up the class Cephalopoda are clever predators and scavengers that can live in 
many different depths and environments in the world’s oceans. All cephalopods are soft-bodied, with 
arms around a central mouth; highly developed, image-forming eyes; and a tube-shaped organ called 
a funnel, or siphon, near the head. Cephalopods have evolved a remarkable variety of modes to get 
from one place to another. Some swim using all their arms, some wave small fins along their body, and 
others can actually walk from place to place along the seafloor!

Perhaps the most common type of locomotion used by cephalopods is jet propulsion. To travel by jet 
propulsion, a cephalopod such as a squid or octopus will fill its muscular mantle cavity, which is used 
to get oxygenated-water to their gills, with water and then quickly expel the water out of the siphon. 
The force of the water jet coming out of the siphon is opposed in equal magnitude by the force of the 
cephalopod’s body as it moves in the opposite direction (Newton’s third law of motion: for every action, 
there is an equal and opposite reaction). These equal, opposing forces send the cephalopod jetting 
away from its water stream, much in the same way that a rocket ship is sent in the opposite direction 
of the exploding rocket fuel coming out of its engines. This type of locomotion is a great way for an 
octopus to accelerate away from danger quickly or for a squid to jump on to unsuspecting prey.

By pointing the siphon in different directions and by changing the amount of water drawn in and the 
force applied to push it out, cephalopods can modify the direction and speed of their jet propulsion. 

Some cephalopods use their arms to help steer, while others have stabilizing fins on their mantle that 
help them control their jet-propelled movements.

Though all cephalopods have a siphon and mantle cavity, not all of them are built for speed. The size of 
the mantle cavity, the pressure on surrounding organs, and the energy it takes to fill the mantle cavity 
with each jet limit the amount of water and speed at which water can be expelled.

Squid are the rock stars of jet propulsion. Their long, slender bodies limit drag under water so they can 
accelerate quickly toward prey, and their stabilizing fins help them steer and stay on target.

Procedure
1. For this activity, students will use their newfound knowledge of squid locomotion to design their own 

balloon squid. Although their balloons will be using air instead of water for propulsion, students must 
account for how the speed/distance their “squid” will travel depends on factors, including shape and 
size of the mantle (balloon); size, shape, and position of fins (construction paper); size and posture of 
the arms/tentacles (crepe paper). 

2. Pass out supplies. Each squid must have 10 arms/tentacles and 2 fins. Students should decide to 
design their squid to travel the fastest or farthest. Since the design of a balloon squid can only be 
used once, students must decide if they want to try for speed or distance.

3. Students should inflate the balloon and use the binder clip to clamp the nozzle closed so air  
cannot escape.

4. Tape the straw securely on top of their balloon. Remind them that the straw will be what keeps 
the squid on track during the race, so it is important to position the straw in a way to maximize 
propulsion from the siphon (the nozzle).

5. Students may now decorate the squid with fins, arms/tentacles, and other details. The placement of 
fins and arms/tentacles will affect how efficiently your squid will travel.
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6. After squids are complete, have groups line up behind the racing string. Use masking tape on the 
floor to mark the “start” line. Thread the racing string through the straw, and have one student hold 
the starting end at waist height. Another student will kneel down across the classroom and hold the 
opposite end of the racing string—the downward slope helps prevent the squid from getting stuck.  
The string should be tight, since any slack will influence your squid’s locomotion.  

7. One student from the group should pinch the nozzle and remove the binder clip, so their fingers are 
the only thing keeping air in the squid. At the teacher’s command, students can release their squid!

8. If multiple racing strings are set up, groups of squid can be released together.  

a. Fastest Squid—use a stopwatch/timer to measure how quickly a squid travels a set distance (as 
marked on the floor with masking tape).

b. Farthest Squid—use masking tape to mark the floor at the final position of a squid, then measure 
distance to starting location.

Modify and improve your model:
1. After the first round of races, groups can make observations about which design aspects or features 

helped (or hindered) the squids’ propulsion ability. 

2. Ask students how they can improve the design of their squid to travel faster, farther, and/or straighter. 
Think about what they can add to the outside and how they can change the position and orientation 
of the fins and arms/tentacles. Students may try different craft materials to improve their designs. 
Groups can attempt to re-inflate their first squid, but groups may need a new balloon for the second 
round.

3. Students can compare their improved designs based on the distance traveled, how straight they 
moved along the racing string, or how fast they moved.

Extensions
1. Students can calculate the speed of their squid balloons by recording time and distance traveled: 

Speed = Distance/Time

a. Example: Group B’s squid traveled 3.0 meters in 4.2 seconds. Speed = 3.0m/4.2s = 0.7 m/s

2. Make a bar graph comparing squid speeds in Round 1 and Round 2. Students can also compare 
distance. Did the improved designs result in faster squid, or longer distances traveled?

3. Compile the squid speed data for the whole class. Ask students what they should do with this data set 
(calculate averages; graph squid speeds for the whole class, etc.).  

4. When comparing the squid data for the whole class, you may see highly variable speeds for each 
squid. This is a useful lesson to consider variables that were not controlled between each group in the 
experiment (volume of air in balloon, length of crepe paper arms, angle of slope for racing string, etc.).

Possible Questions for Discussion
• Observing all the groups’ cephalopod designs, which design worked the best for distance/speed/

traveling straight? Why were these designs successful?

• How were these designs like a live cephalopod?

 ©2018 New England Aquarium Cephalopod Locomotion Lab  |  Page 3


