


Focusing on different bees species’ nesting sites and practices, students  
explore how unique adaptations help bees survive in a variety of settings. 

Guiding Ideas 
This project was developed with the American Beekeeping Federation’s Kids and Bees 
program. Explore three new Minecraft worlds, created by Lifeboat, and use new lessons to 
introduce students to bees’ dynamic and fascinating roles in their own hives and in broader 
ecosystems. Bee Nests is Lesson 3 of 3 for Beetopia World. 

Learning Objectives 
⬡ NGSS Crosscutting Concepts: Cause and Effect; Structure and Function 
⬡ NGSS Science and Engineering Practices: Engaging in Argument from Evidence; 
Designing Solutions 
⬡ NGSS Disciplinary Core Ideas: LS4.C: Adaptation; ETS1.A: Defining and Delimiting an 
Engineering Problem 
⬡ Students recognize the role of environmental pressures and disturbances in driving 
adaptation 

Performance Expectations 
This lesson will enable students to: 
⬡List and describe the three types of bee nests 
⬡Differentiate between physical and behavioral adaptations 
⬡Describe how disturbances can help and hurt bee nests 

Skills 
Communication, Creativity, Project Based Learning  

Total time needed 
80-130 minutes 

Materials needed for classroom activities 
One printed copy of the “Bee Nests: Comparing Adaptations” worksheet per student 
A selection of craft and natural materials, enough for each student or each pair of students 
to build their own bee nest 

Introductory questions 
⬡ What is an adaptation?  
⬡ What can bee nests tell us about adaptations?  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Beetopia World Lesson 3: 
Bee Nests



Student Activities 
Introduction (whole class) 15-30 minutes  
Let the class know that in this lesson, they’ll be exploring lots of different kinds of bee 
homes to learn about adaptations in different bee species. Remind the class that an 
adaptation is something that helps an organism survive; adaptations can be behavioral 
(something that an animal does) or structural/physical (a specialized body part that an 
animal has). Adaptations develop very slowly, as certain individuals survive and reproduce, 
while others die, eventually allowing a species to become better and better suited to survival 
in a particular environment. Remind students that the first bee existed 120 million years 
ago, and that today there are more than 20,000 species of bees worldwide, each with its 
own special adaptations! 

Describe the three kinds of bee nesting habits: cavity, tunnel, and ground. Hand out one 
copy of the “Bee Nests: Comparing Adaptations” worksheet to each student. Explain that you 
are going to show examples of each of these kinds of nests, and ask students to make close 
observations and notes about what they see, filling in one line of the chart for each example. 
Be sure to number the examples and have students write the number at the beginning of 
each row so they can compare their observations. Pause between each example to give 
students time to fill in their answers. To help students answer the second question (“What 
kinds of environmental conditions might encourage the bees to build their nests this way?”), 
pose questions such as: “If there were no trees in an environment, where would a bee 
choose to make her nest?” and “If an environment was extremely hot, where would a bee 
want to live?” 

After each example, invite students to compare their answers in pairs, small groups, or as a 
whole class. Ask students to defend their reasoning about whether the adaptation is an 
example of a physical or behavioral adaptation. 

Show at least one example from each of the three nesting types. If showing only one 
example from each type, the starred ones are the recommended choices. 

Cavity Nesting Bees  
• Example 1, honey bees in a hive  (photo) 
• Example 2, honey bees in a tree  (photo) 
• Example 3, bumble bees in a mouse nest (video)* 

Tunnel Nesting Bees  
• Example 1, leaf cutter bees (video) 
• Example 2, mason bees (video) * 
• Example 3, carpenter bees  (photo) 
• Example 4, mason bee (nesting in a snail shell!) (video) 

Ground Nesting Bees  
• Example 1, Eucera bee (video) 
• Example 2, sweat bees  (photo) * 
• Example 3, burrowing bees  (video) 

Minecraft Beetopia (explore individually, collaborate to build) 25-40 minutes  
Direct students to travel to the “Beetopia” world. If students haven’t completed Beetopia 
World Lesson 2: Habitat, tell students to talk to the NPC Bee Girl, who will introduce 
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https://www.kidsandbees.org/s/Bee-Nests-Comparing-Adaptations-Worksheet.pdf
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee7c00945a1d73fa273cc86/1592246306797/IMG_1346.JPG
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee8043854dba3178d1133b6/1592263754808/dreamstime_m_107988278.jpg
https://www.britannica.com/video/180427/queen-bee-nest-site-hole-mouse
https://www.youtube.com/watch?v=V4U2xRs1mpY
https://www.youtube.com/watch?v=oPbH1YhsdP8
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee803a1ed3a8218021a18b6/1592263730066/Carpenter+bee.jpg
https://www.youtube.com/watch?time_continue=39&v=Q-mAM0P5SrA&feature=emb_logo
https://www.youtube.com/watch?v=v_t5KaBbEtU
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee804526a0793583026eaa7/1592263762200/sweat+bees.jpg
https://www.youtube.com/watch?time_continue=54&v=1u0JtJUoYpA&feature=emb_logo


Beekeeper Sarah. Sarah will teach the students about what a bee colony needs to survive, 
and about the challenges bees face.   

Then ask the students to meet George, who will invite them to explore the “Mason Bee 
Garden.” Ask them to put a camera, quill, and pen from the chest into their inventory to 
record what they learn along the way.   

Ask the students to turn their attention from the game to the classroom. Discuss with the 
students what they discovered while walking in the garden, and ask the students where they 
think mason bees might choose to put their nests. Let the students know that when they 
return to the game, they will be making mason bee habitats, and then populating the 
habitats with bees. 

Working in the game individually or in collaborative groups, students can use the pickaxe to 
make tunnels in trees and bury mason bee nests, and they can build piles of stones and put 
mason bee nests in stone tunnels. Remind them to create a complete habitat with a 
diversity of flowers and a water source. Finally, direct them to add mason bees to their 
habitats. Watch as the bees pollinate the nearby flowers and return to the nest, covered in 
pollen!    

Please note that other bee NPCs exist in Beetopia World; students will interact with them in 
other lessons.  Also note that many of the NPCs have videos to share, so make sure students 
have headphones.  If the students are having difficulty finding the sections of the hive, they 
can just ask the queen to send them to where they need to go!   
   
In-Class Discussion 10 minutes  
Gather the whole group’s attention. Ask for a volunteer to describe one of the mason bee 
nests they just built. Then ask the whole class to think back to some of the disturbances that 
can disrupt a nest. What disturbance might affect the nest that the student just described? 
What adaptation might help the bee survive in the face of such a disturbance? Ask another 
student to describe a different kind of nest they just built, ask the same follow-up questions, 
and invite students to compare the two kinds of nests. 

In-Class Activity (individuals or small groups) 30-50 minutes  
Ask the students to reflect on their new knowledge of how and where bees nest, and 
different ways disturbance can affect a bee nest. Ask them to work individually or in pairs to 
envision a real or imagined bee species, decide whether the bee lives in the ground, in a 
cavity, or in a tunnel, and what disturbance benefits this particular kind of nest and bee. Let 
the students know that they will now build a nest for their bee! Ahead of time, gather 
supplies from the classroom such as yarn, play dough, clay, cellophane, paper towel tubes, 
glue, tissue paper, glitter, coffee grounds, etc. If possible, go on a walk outside to collect 
grass, twigs, branches, hollow stems, moss, lichen, dirt, rocks, leaves, flower petals, etc. Ask 
students to first look at the available materials and draw a sketch, labeling what materials 
they intend to use, and making notes about the bee’s nesting habit and the disturbance they 
chose. Then, let the students build their nests. When they’re finished, ask them to return to 
their original sketch to make notes about the changes they made during the building 
process. 
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When the students have completed their nests and updated their notes, ask them to present 
their creations to the group. Have them explain which of the three types of nest this is, and 
what is the positive disturbance that would affect this nest.       
External Resources 
Honey bees in a hive  - This photo shows a Langstroth hive, which is the hive most commonly 
used by commercial beekeepers. 

Honey bees in a tree  - This photo shows honeybees who have built their hive in the cavity of 
a dead tree. 

Queen Bee Vs. Mouse - This 90-second video shows a queen bumble bee taking over an 
occupied mouse burrow. 

Leafcutter Bees Flying in Slow Motion - This two-minute video shows leafcutter bees bringing 
leaves into their tunnel homes. 

Watch This Bee Build Her Be-Jeweled Nest - This five-minute video shows a mason bee using 
mud to line her tunnel home. 

Mason Bee Nesting in a Snail Shell - This one-minute video shows a bee using a snail shell 
as a tunnel home, covering it with thatch to better camouflage it. 

Ground Bees - This 1:45 video shows ground-nesting bees digging in loose sandy soil. 

Sweat bees - This pair of photos shows cross-sections of ground-nesting bees’ homes. 

Burrowing Bees - This 90-second video shows an aggregation of ground-nesting bees digging 
their homes in hard-packed soil. 

Photo of a mason bee -  USGS macro photograph of an Osmia (mason bee)  

Bee Nests: Comparing Adaptations Worksheet - This worksheet guides students in 
comparing physical and behavioral adaptations shown in different bee species’ nesting 
habits. 

Vocabulary  
Solitary - describes species of bees that do not form a colony; the queen raises young on her 
own, and the males live on their own 

Communal - describes species of bees where bees share the same nest entrance, but live in 
different nest cells under the soil surface 

Social - describes species of bees, such as honeybees, that live in large groups with many 
workers and one queen 

Generalist - describes species of bees that collect pollen and nectar from many different 
kinds of plants 
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https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee7c00945a1d73fa273cc86/1592246306797/IMG_1346.JPG
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee8043854dba3178d1133b6/1592263754808/dreamstime_m_107988278.jpg
https://www.britannica.com/video/180427/queen-bee-nest-site-hole-mouse
https://www.youtube.com/watch?v=V4U2xRs1mpY
https://www.youtube.com/watch?v=oPbH1YhsdP8
https://www.youtube.com/watch?time_continue=39&v=Q-mAM0P5SrA&feature=emb_logo
https://www.youtube.com/watch?v=v_t5KaBbEtU
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee804526a0793583026eaa7/1592263762200/sweat+bees.jpg
https://www.youtube.com/watch?time_continue=54&v=1u0JtJUoYpA&feature=emb_logo
https://static1.squarespace.com/static/5ee0074a979d8a04d59d9f7d/t/5ee8077876e90a6004a61a22/1592264571100/osmia.jpg
https://www.kidsandbees.org/s/Bee-Nests-Comparing-Adaptations-Worksheet.pdf


Aggregation - a collection of bee nests, where several bees of the same species live in close 
proximity but each in their own individual nests 

Specialist - describes species of bees that only collect pollen and nectar from specific plants 

Disturbance - a human-caused or natural event that changes an environment 

Adaptation - a physical or behavioral trait that helps an organism survive 

Further Study 
The Bees in Your Backyard, by Joseph S. Wilson and Olivia J. Messinger Carril  

Bumble Bees of North America, by Sheila Colla, Leif Richardson, Robbin W. Thorp, Paul Hugh 
Williams  
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https://press.princeton.edu/books/paperback/9780691160771/the-bees-in-your-backyard
https://press.princeton.edu/books/paperback/9780691152226/bumble-bees-of-north-america
https://press.princeton.edu/books/paperback/9780691152226/bumble-bees-of-north-america

