
   
   

Activity: How to Survive in a Bug’s World! 
By Kristen Haynes 
 
Overview   
In this activity, students individually collect arthropods and write a detailed 
description of their organism.  Back in the classroom, they trade descriptions and 
try to find their partner’s invertebrate.  After a teacher’s brief introduction, partners 
come up with a list of predator-avoidance strategies they think each of their two 
organisms uses, and write these strategies on the board in their appropriate 
category.  The class learns relevant vocabulary, and discusses how these strategies 
might affect an organism’s behavior.  They also discuss which strategies could never 
be used together.  Finally, partners hypothesize whether their organisms are 
predators or herbivores, and the class discusses how some strategies can be used 
both by prey and by predators trying to catch their prey. 
 
Life Skills and Science Abilities 
Communicating with Others (written clarity, oral expression) 
Critical Thinking (evaluating relationships, accuracy) 
Inference & Reasoning (extending based on observation and logic) 
 
Learning Outcomes 

 Students learn the importance of careful observation and description. 
 Students understand the four-step process for a predator to secure a meal. 
 Students are able to infer predator-avoidance strategies based on organism 

traits, and are able to name the step targeted by each strategy. 
 Students learn vocabulary for predator-avoidance strategies. 
 Students extend what they have learned to decide which strategies could 

never be used together, and which ones could also be used by predators 
trying to catch prey. 

 
Background Information 
Every day, an animal has two basic challenges:  it must eat, and it must avoid being 
eaten.  Even most predators (animals that eat other animals) still have to worry 
about being eaten, except large species like eagles, lions, and great white sharks that 
have no predators.  The animals eaten by predators are called prey.  Some prey 
animals can also be predators: for example, a shrew might be the prey of an owl, but 
the predator of an insect.  Some prey animals are instead herbivores, animals that 
eat only plants.   
 
Almost all arthropods (insects, spiders, “bugs,” etc.) are prey of larger creatures, 
making them a perfect study system for our activity, which examines predator-
avoidance strategies.  In order to understand strategies of predator-avoidance, we 
must first understand the steps of predation: 

1. Notice. A predator must see another animal. 



   
   

2. Attack. After a predator has seen an animal, it must recognize that it is good 
to eat and make a move to capture it. 

3. Catch.  The predator must catch and hold onto another animal. 
4. Eat. The predator must successfully eat the other animal. 

 
If an animal wants to avoid being eaten by its predators, it must disrupt one of these 
four steps.  Below are the major strategies animals can use to block each step: 

1. How to avoid being noticed: 
a. Camouflage: blend in with your background. 
b. Disrupt search image: break up your outline with pattern.  When a 

predator scans its environment searching for its 
prey, it has a search image in its mind: usually the 
animal’s outline.  When it finds a shape that 
matches its search image, it knows it has found its 
prey.  This Pandorus sphinx moth has green 
shapes that intersect its outline.  When it perches 
on green leaves, a predator would see a strange 

shape, but not the shape of a moth! 
c. Nocturnality: come out at night.  Not only will you avoid some 

potential predators that come out during the day, but you’ll also be 
harder to see! 

2. How to avoid being attacked (how to convince a predator not to attack): 
a. Mimic an unpalatable/inanimate object: 

ex. caterpillars that mimic bird poop.  These 
animals may be highly visible, and are likely 
to be noticed by the predator, but are 
unlikely to be attacked because the predator 
won’t think they’re good to eat. 

b. Batesian mimicry: mimic a dangerous animal.  The predator will 
think you’re dangerous too.  Ex: flies that mimic 
bees, such as this one that is mimicking a bumble-
bee.  Many dangerous animals have aposematic 
coloration, meaning that they have bright 
coloration (often yellows, oranges, reds) signally 

their toxicity or weapons (e.g. stinger); mimics copy these colors. 
c. Müllerian mimicry: if you’re dangerous, mimic another dangerous 

animal.  This helps other animals associate your color pattern and 
shape with danger and/or toxicity more rapidly.  For instance, if a 
predator caught a poisonous monarch butterfly and bit the butterfly’s 
wing, it would have a 
mouthful of nasty 
chemicals, and in the 
future would avoid both 
the monarch and its 
unpalatable mimic, the 
viceroy butterfly. 



   
   

3. How to avoid being caught, once noticed and attacked: 
a. Flee: an option open to almost any animal. 

i. Startle, then flee: ex. when the underwing 
moth is approached by a predator, it opens 
its camouflaged wings, revealing its 
brightly colored underwings, which 
surprise the predator and give the moth a 
chance to escape. 

b. Wriggle and writhe: worm your way out of a predator’s grasp!  
Especially effective for slippery animals.  Some, like slimy 
salamanders, actively secrete a sticky mucus when they are touched 
or handled by potential predators. 

c. Fight back: use stingers, teeth, claws and spines to 
hurt your predator enough to lose its hold on you.  
Or, use chemical weapons, like the vinegaroon, an 
arachnid that squirts vinegar (acetic acid) at its 
predators! 

4. How to avoid being eaten, once caught: 
a. Chemical defense: toxicity!  If a predator attempts to eat you, it will 

probably spit you out.  You may get away alive. 
b. Physical defense: spines or shells can make it harder for another 

animal to swallow you (e.g. turtle and clam shells, sea urchin spines). 
 
Sometimes, these strategies impose behavioral constraints on organisms.  For 
instance, if you’re trying not to be seen, you probably cannot move around a lot, 
because the movement would attract a predator’s attention.  Cryptic animals may 
have a more challenging time obtaining food or mates.  This also goes for animals 
mimicking inanimate objects. 
 
There are also groupings of strategies that could never occur together.  For example, 
if an animal is camouflaged, it could not also be using bright aposematic coloring to 
advertise its toxicity or mimic a dangerous animal. 
 

Finally, camouflage and some forms of mimicry (e.g. mimicking 
an inanimate object) can allow some animates to be successful 
predators as well.  Crab spiders camouflage themselves on top of 
flowers to lure their unsuspecting prey close enough to capture! 
 
 
 

 
Materials List 

 Small glass jars or vials with lids: one for each student. 
 Access to a black board, white board, or poster paper. 
 Notebooks and writing utensils. 



   
   

 
Conducting the Activity 

 The teacher briefly introduces the topic of predators and prey, and the fact 
that each organism has a daily challenge to find food and avoid being eaten. 

 The teacher gives each student a small glass container and lid and brings 
them outside.  Students have 15-20 minutes to explore and find arthropods 
(“bugs”).  They must each collect an arthropod in their jar and show the 
teacher—ideally, each student should have a different species.  If there are 
too many of one species, the teacher can ask a student to find a different 
organism.   

 When all students have specimens, they are directed to spread out and spend 
20-25 minutes sketching their arthropod and writing as many details about 
its physical appearance and behavior as possible. 

 The teacher brings students back into the classroom and asks them to leave 
their specimens on a common table.  Students trade descriptions with a 
partner, who must try to find the specimen based on the description.  Only 
one partner goes up to the table at a time. 

 
Discuss What Happened 

 What information was most useful in the descriptions, and why?  Which 
was least useful? 

 Would length measurements have helped? 
 What was most difficult about trying to find a specimen based on 

someone else’s description? 
 What information was not included, but would have been helpful? 

 
Conducting the Activity (continued) 
 Once each student has her specimen again, the teacher then briefly explains 

the four steps of predation.  Students (with their partners) try to guess what 
predator-avoidance strategies their arthropods employ using clues from 
their physical appearance and behavior. 

 As students finish, the teacher invites them up to the board to write their 
answers under the step of predation they believe it would block.  When all 
pairs have written their responses, the teacher reads through them and asks 
students if they agree with the placement of each strategy—if not, the 
teacher writes the strategy under the category suggested by the class. 

 When done, the teacher introduces relevant vocabulary.  For example, if 
students wrote: “pretend you’re dangerous,” the teacher could discuss 
aposematic coloring and Batesian mimicry. 

 
Discuss What Happened (continued) 

 Which predator-avoidance strategies were most common?  Why might 
that be? 

 Was it difficult to decide which step to place strategies in? 
 What strategies were easier to infer, and which were harder? 



   
   

 Are there some combinations of traits that would be very unlikely or 
impossible for one individual to use together? 

 Can you think of any other predator-avoidance strategies animals might 
use that we didn’t see in our specimens? 

 Do you think animals using any of these strategies would have to change 
their behavior?  Would any have to be less active, or more active? 

 
Conducting the Activity (continued) 
 The teacher then gives partners 5-10 minutes to discuss whether they think 

their arthropods are predators or herbivores.  When the time is up, pairs are 
asked to give their hypotheses to the class and explain why they think each 
organism is a predator or herbivore. 

 Afterward, the teacher asks students to raise their hand if they had an 
herbivore that used camouflage, then if they had a predator that used 
camouflage.  

 
Discuss What Happened (continued) 

 Was it hard to decide if a bug was a predator or prey? 
 Can an animal be both predator and prey? 
 Can being camouflaged help a predator? 

 
After the activity, the teacher (with or without the class) releases arthropods 
outside in the area they were collected. 
 
 
 
 
*The procedure of writing and swapping descriptions was inspired by the Virginia 
4-H School Enrichment Scientific Inquiry online publication (Activity 1, 
http://nys4h.cce.cornell.edu/staff/program/Documents/ScientificInquiry.pdf).  
Some “Life Skills and Science Abilities” and  “Learning Outcomes” found on this 
document were applied to this specific activity. 
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