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UPPER GRADES CHALLENGE:  HONEYBEE GEOMETRY

Background: Honeybees communicate the distance and direction to a food source using a symbolic dance language. In the Waggle Dance the worker bee moves in a figure-eight pattern, and the middle part of the “8”, also called the “waggle-run”, indicates the direction to the flowers. However, when performing this dance inside a dark hive, the bees must dance on a vertical surface (the comb) and so cannot point directly at the food. Instead, if the flowers are in a direct line with the sun, the bee does the waggle-run facing up. If the flowers are directly away from the sun, the bee does the waggle-run facing down. If the flowers are to the right or left of the sun, the bee dances the waggle-run at an angle away from the vertical that is equal to the angle between the sun and the flowers. In other words, if the flowers are 20° to the right of the sun, the bee will dance 20° to the right of vertical when inside the hive. In this activity, students will try to determine the direction to a food sources based on a diagram of a honeybee dance, and they will measure the angle that the bee would dance if it were inside the hive.

Objective: To practice using bee dance language to locate a food source.

Pick a location, such as the door to the school, as the hive entrance. Fix a paper “sun” to a stake placed about 25-50 feet from the “hive entrance.” Now, standing in the hive entrance, determine the locations at which you will place four markers (such as gym cones) representing patches of flowers, so that they are at least 25-50 feet from the hive entrance and:


Marker A = 30° to the right of the sun stake 


Marker B = 60° to the right of the sun stake


Marker C = 45° to the left of the sun stake


Marker D = 90° to the left of the sun stake

Place a small card near each marker with the name of a type of flower that honeybees like (eg. clover, apple, plum, cherry). 


Have students work in small groups with a leader. Give each group one of the four Bee Dance Diagrams and have students use a protractor to measure the angle between the sun on their diagram and the waggle-run of the dance.  Now, have the students take turns standing at the hive entrance and holding their diagram so the sun arrow is pointing towards the sun picture on the stake. The waggle-run on their diagram should now point to one of the flower patches. Have the students walk to the flower patch and check its label to see what flower it is representing and record the answer. 

Why might bees have evolved a symbolic language instead of just leading nestmates to the flowers?

Materials: Bee Dance Diagrams, protractors, one per group, markers such as gym cones or flags, picture of the sun on a small stake.
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