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Are You Stronger than an Insect?

A Comparative Look at Form, Function and Strength
Teacher’s Guide
by Kathryn Gardner, CSIP Graduate Student Fellow, Cornell University
Overview 
This experiment allows students to examine the strength of a common beetle.  It allows the student to design his or her own experiment and work with a gentle and intriguing insect, the bess beetle (or bess bugs).  The student will use a comparative approach to learn more about ecology, physiology, anatomy, and behavior and they ways body form and function influence strength.
Subject 
Biology
Audience 

7th and 8th grade life science, 9th grade biology

Time Required
1 45-minute class for background and experimental design, 1 45-minute class for experiment, and if desired, 1 class period discussion in addition to daily maintenance of terrarium (less than 5 minutes/day).

Background 
Some students will identify four body parts on their beetles. They have just discovered another characteristic of Coleoptera (the order of the beetles), which have two thoracic segments. Like a knight in articulated armor, the thorax of this beetle has two sections, allowing its hard body to move more freely.  Most noticeable to students are the beetle's strong mandibles and feathery antennae. The mandibles allow the beetle to chew through the hardwood that serves as both food and shelter. It will rarely bite the hand that holds it. In the unlikely event it does, it is more of a surprising nip than a bite.  

Beetles in general are very strong.  The rhinoceros beetle is the strongest creature on earth; can pull 850 times its own weight.  In contrast, an elephant can only carry up to 25% of its body weight – no contest!  Strength depends on form and function – the skeleton (exo- or endoskeleton) and the muscles.  The thick exoskeleton of beetles provides an excellent point for muscle attachment.  The thorax, from which all six legs originate, is full of muscles, giving the beetle unparalleled strength. 
Advance Preparation: Bess bugs (these can be purchased from www.sciencekit.com, item WW6706800, about $40 for the terrarium and 12 beetles).  The beetles need to be individually marked; this can be done using 12 different colored paints or fewer colors painted in various combinations.
Learning and Behavioral Objectives
· Students will observe and handle an insect from the order Coleoptera.  

· Students will use math to compare the strength of humans and beetles and to understand the relationship between body size and strength.

· Students will understand how different body forms influence muscle attachment and strength.

· Students will incorporate the scientific method and work as a team to design their own experiment.  

National Science Education Standards 
· Life Science Standards

· Structure and function in living systems

· Diversity and adaptations of organisms

· Behavior of organisms

· Science as Inquiry Standards

· Use mathematics to improve investigations

· Abilities necessary to do scientific inquiry

· Understanding about scientific inquiry

Assessment Strategy
Completion of experimental design worksheet, data table and analysis; write up or short report of data.

Teaching Tips
The students may get excited/intimidated/scared when working with the beetles.  Emphasize that the beetles are gentle and can in no way hurt them.  I would recommend that, on the first day in their small groups, have every student hold the beetle to eliminate the potential of one student monopolizing the beetle.  Also, students should be reminded that these are living organisms that are prone to physiological stress – therefore, care should be taken when handling not to cause unnecessary stress or endangerment of the insect.  

How to pick up a beetle: The best way to pick up a beetle is to use two fingers placed gently on either side of the body.  The beetle can then be placed on an open palm.  

What to do with the beetles after the experiment: Bess beetles can be released into a woodland habitat, or, the beetles can be maintained in their terrarium as classroom pets. 
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