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Introduction

Ants are notorious for their strength.  Ants can lift up to 3,000 times their body weight (some scientists think 
it may even be more than that).  This makes ants a popular topic for scientists to study.   For all living things, 
carrying heavy objects is limited by muscle strength, the stiffness of the structure being carried, and balance.  

There are nearly 13,000 species of ants!  Scientists who study ants and other insects are called 
entomologists.

Ants are social insects.  They live in colonies underground. Ant colonies can have from hundreds to millions 
of ants! Ant colonies have one queen, and the rest are worker ants.

Ants dig their own tunnels. The worker ants use their mandibles to dig.  Ants prefer to build their colonies in 
sunny, warm areas.  Some tunnels go 10 feet deep.

Ants are omnivores.  They eat fruits, vegetables, nectars, other insects (both dead and alive), and dead 
animals. 

Carpenter ants were named because they make smooth tunnels through wood as they chew through it.  They 
do not eat the wood, but use it to help build their nests. 

Ants are often viewed as pests. They are the most common pests in American households.  They contaminate food, 
hollow out wooden objects and structures and build mounds in outdoor places.  Americans spend between $150-
$500 to hire pest control to get rid of ants in their home.



Question and Predictions 

• Our  Question: Are ants born strong or do they become strong at some point 
during their growth, development, and aging process?

We were not quite sure how to measure the strength of an ant (especially without 
harming the ants).  We did not have an experiment in mind right away, so we 
decided to start by studying behaviors with real ants, researching about ants and 
consulting with entomologists. We hoped to find a way to test our question and 
discover our answer as we learned more and more about ants! 

• Our prediction: We took a class vote and the results were:

17 students predicted that ants are born strong.

6 students predicted that ants become stronger as they age.



Investigative Methods and Procedures 

As a class, we performed the following investigations:

• Made our own ant farms

• Made observations about general ant behaviors

• Studied ant behavior choices: foods, light/dark, wet/dry

• Consulted with entomologists from the U of A

• Researched ant anatomy and life cycle

• Researched ant experiments being done by entomologists 

• Measured ant strength by calculating the weight of cheese pieces they were 
able to carry  
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Investigative Methods and Procedures 
We divided into 7 teams of 2-4 students per team.

Each team made their own ant farm by using 2 empty glass jars (one large and wide, the other smaller and narrower).  We placed the narrow 
jar upside down inside the larger, wider jar.  We put sand into the large jar, until about ¾ full.  We poked very tiny air holes in the lids.

We first used a wet cotton ball in a small, plastic cup on top of the sand for their water source. Later, we used drops of water directly into the 
sand, and lastly, we used a piece of wet sponge set on top of the sand. 

We added rolled oats, cane sugar, powdered milk, bird seeds and carrot sticks for food.   

We purchased live carpenter ants from Carolina Biological.com.  Each farm contained 15-25 ants.  

We colored brown paper lunch bags to put over the farms whenever we weren’t observing them (to simulate underground darkness).

We studied ant behavior inside the ant farms and recorded our observations in our ant journals.
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Investigative Methods and Procedures 
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Making our Ant Farms



Investigative Methods and Procedures 
We used insect choice chambers from Carolina Biological.  We tested the ants under the following conditions: Light vs. 
Dark (cover one chamber with a paper lunch bag); Dry vs. Wet (a wet paper towel placed into one chamber);  and Carrots 
(in one chamber) vs. Seeds (in the opposite chamber).  We took data by putting a tally mark on the choice the ants were 
making during 1 minute intervals for a total of 10 minutes.

We Wrote emails to the Entomology Department at the University of Arizona.  We received replies from Dr. Anna 
Dornhaus, Dr. Wufila Groenberg, Dr. Nicole Leitner,  and Dr. Shakunthala Nairs.   Dr. Dornhous even made an in-class visit 
to observe our ants, answer some of our questions and helped us design an experiment to measure how much our ants 
were able to lift.  She suggested we use grated cheese and count how many pieces the ants carry at one time.  It is easy to 
calculate the average weight of a cheese piece by weighing a ¼ cup full and then dividing that weight by the number of 
pieces.  
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Learning from a UA Entomologist!



Results: General Ant Behaviors Observations
• We studied live ants from October 3, 2022 – present (our investigation is ongoing).

• All of our ants starting digging tunnels as soon as they were put into our jar-farms.

• The ants carried their food from the surface into their tunnels.  The food was put in all of the tunnels and it was put into piles.  The 
different kinds of foods were not separated, but clumped all together in the food piles.

• We first used a wet cotton ball in a plastic cup for our water source.  The ants got their water, but the soil all around the cup became 
moldy.  So we researched how to care for ant farm water sources and learned that drops of water could be placed directly into the sand.  
We tried that, but the water dried up too quickly.  We are currently using clean pieces of wet sponge placed onto the surface.  This also 
creates a problem with mold.  Dr.                Said that is a common problem that happens to all of the ant farms sooner or later.  She also 
said that the mold will eventually kill the ants!  We emptied, cleaned and refilled the jars with fresh sand to help keep the mold problem 
under control.

• The ants were much less active during the colder days, and much more active during the warmer days.

• Ants tricking us into thinking they were dead-TWICE!   They were curled up & not moving.  Some were on the surface and some were
inside their tunnels.  We dumped the jar contents into a shallow plastic bin.  This was done outside, on sunny days.  We were so
surprised to see the ants uncurl and start to move around again!  The second time this happened, we poked some of the surface ants 
(again all curled up) with popsicle sticks, but they did not move.  We didn’t dump them out the second time, but were very surprised to 
see them moving around in their tunnels the next day! 

• None of the ants that we put into our farms had wings.  One of our teams’ ants grew wings!  The wings were noticed 2 weeks after they 
were put into the farms.

• While the ants were eating, they did a motion where they moved their abdomens up and down.  We called this  ‘dipping butt’ and it 
made us laugh. ☺

• While drinking, the ant put its head down on the cotton/sponge.  Their head stayed down, and their mandibles moved in an open-close 
pattern of motion. 

• Sometimes, it looked like our ants were playing together.  Two or three ants all stayed near each other and sometimes touched each 
other.  They touched each other with their antennae.



Results: General Ant Behaviors Observations
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Results and Data Visualization
• Choice chambers: Class Totals Data 

Choices

Light Dark Wet Dry Seeds Carrots 

# Visits/min 97 32 55 49 27 83

Difference 65 6 56

A total of 27 ants were tested in each choice trial.
Each choice trial lasted 10 minutes, with choices recorded at 1 minute intervals.
The ants spent more time in the light than in the dark. 
The ants spent more time in the wet than in the dry.
The ants spent more time in the carrots than in the seeds.
The largest difference was with the light/dark.
The smallest difference was with the wet/dry.
The ants in the wet chambers appeared to be drinking from the wet paper towels.



Results and Data Visualization: Choice Chambers
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Results and Data Visualization
Amount 

of 
Cheese 

Weight 
of 

Cheese
In grams 

Pieces 
per ¼ 
cup

Weight of 
single 

piece in 
grams

¼ cup 77g 97 0.8g

¼ cup 82g 90 0.9g

¼ cup 80g 90 0.9g

¼ cup 90g 105 0.9g

¼ cup 84g 94 0.9g

83g 95 0.87g AVE.

We tested a total of 8 ants.  The ants were observed for a total of 15 minutes.  7 of 
the ants picked up and carried pieces of cheese.  None of the ants picked up more 
than one piece of cheese at a time.  The ants carried the cheese from the pile in 
one chamber to the other chamber, which was empty. All pieces of cheese were 
larger (longer and wider) than the individual ants.
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Discussion and Interpretation

74% of our class (17/23) predicted that ants are born strong.  26% of our class (6/23) predicted that ants become stronger as
they grow.  Depending on how you look at the ant life cycle, both can be correct.  We learned from the entomologists at the U
of A that because of the ant’s life cycle, they really aren’t considered ‘ants’ until they emerge form the pupae stage, as fully
grown adults. They are ants during the egg, larvae and pupae stages, but they do not lift things during those stages of their
cycle.  So, they are not strong (that we know of) during their egg, lave and pupae stages, but they are strong as soon as they 
emerge into their adult ant stage.

We learned so much about ant behavior by doing our investigations. Our ants surprised, tricked, fascinated and amazed us! 
We learned that the ants appeared dead because they were in a state called diapause.  This is similar to hibernation.  Ants will
enter diapause when temperatures are around 50◦F or lower.  

Ants move their abdomens up and down while eating because it helps them store as much food as possible to take back to 
their nest and regurgitate it, so it can be shared with others.  This is one way ants conserve food to share when food supplies 
are low.

We were surprised that more ants chose the light side of the chambers, rather than the dark! We thought they would choose 
the dark because they like to be in dark, underground tunnels.  We think they chose the light side because they were looking 
for the exit to escape.

We were also surprised that more ants chose the wet side than the dry.  We observed that the ants were drinking the water 
from the paper towels on the wet side.  We think they were choosing the wet side because they were thirsty! We had 
problems with our water supplies in the farms.  They were either too wet & grew molds or dried too quickly.  We think our 
ants were happy to get clean, fresh water from the paper towels! 

None of our ants carried more than one piece of cheese at a time.  The pieces of cheese we longer and wider than the 
individual ants, so they demonstrated their strength for us! 



Implications and ideas for future research 
We are continuing our ant research.  We are discussing ways to improve the water supply in a home made 
ant farm.  We would like to design one that offers the right amount of water for 25-30 ants to drink for 7-10 
days at a time, but doesn’t cause mold to grow in the soil around it.

We would like to do further investigations using more than 1-2 ants per chamber to see if group behaviors 
will give the same results as individual behaviors inside the choice chambers.

We would like to find a way to get ant eggs so we can study ants all the way through their life cycle.  We 
would like to observe ant larva and pupa to see if they are strong.  We would like to continue to learn from 
the Entomologists at the University of Arizona (thank you so much for your help!).

Ants are interesting for many reasons, but their supreme strength makes them extra interesting to some 
scientists.  Scientists and engineers are currently researching ant strength.  They are looking at the structure 
and function of an ant’s body and how it might help the ants to be so strong.  One investigation at Ohio State 
University’s School of Engineering is focused on the ant’s neck joint.  They discovered that the neck joint of 
the common American field ant can hold up to 5,000 times its overall body weight.  These scientists and 
engineers are hoping to copy the neck joint of ants into micro-sized robots.  
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