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Big Idea:
Functions help to determine 
form.

Program: 

www.fabmakerstudio.com

Driving Question:

Once upon a time, scientists 
believed that bees defied 
the laws of physics in their 
ability to fly. If this is true, 
how to bees fly?

Resources:
• The Physics-Defying Flight 

of the Bumblebee
• Bumblebees Can Fly Into 

Thin Air
• Bumble Bee in Slow Motion
• Lasers Illuminate the Flight 

of the Bumblebee
Deliverables:

• A 2D to 3D prototype 
of a bumble bee (or 
another flying insect) that 
demonstrates how its 
structure serves it in its 
function of flight.

Author:

• Denine Jimmerson,  
Creativity Curriculum & 
Evaluation Specialist at 
FableVision Learning  

The Flight of the Bumble Bee

Once upon a time, scientists believed that bumble bees defy the 
laws of physics as they apply to aerodynamics. In other words, 
bees should not be able to fly according to science. Recent 
research has provided more information to answer this question, 
and it is all related to the understanding that plants and animals 
have both internal and external structures that serve various 
functions in growth, survival, behavior, and reproduction. 

This project gives students the chance to explore how an 
animal’s form serves its function and to design and prototype 
their understandings of these macroscale systems.

http://www.fablevisionlearning.com
http://www.fabmakerstudio.com 
http://www.livescience.com/33075-how-bees-fly.html
http://www.livescience.com/33075-how-bees-fly.html
http://www.smithsonianmag.com/science-nature/bumblebees-can-fly-higher-mt-everest-180949566/?no-istb
http://www.smithsonianmag.com/science-nature/bumblebees-can-fly-higher-mt-everest-180949566/?no-istb
https://www.youtube.com/watch?v=hGhjFGKdTEM
http://physicsworld.com/cws/article/news/2001/oct/16/lasers-illuminate-the-flight-of-the-bumblebee
http://physicsworld.com/cws/article/news/2001/oct/16/lasers-illuminate-the-flight-of-the-bumblebee
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Age/Grade:
Grade 4

Materials:

• Fab@School Maker Studio
• Digital cutter or scissors
• paper/cardstock
• Pencils/markers/crayons
• Tape or glue

Aligned Standards:

Next Generation Science 
Standards

• 4-LS1-1.
CCSS

• CCSS.ELA-LITERACY.
CCRA.R.7

• CCSS.ELA-LITERACY.
CCRA.SL.2

• CCSS.ELA-LITERACY.
CCRA.SL.5
2016 Massachusetts 
DLCS Standards:

• 3-5.CT.e.2
2016 Massachusetts 
STE Standards:

• 4-LS1-1

The Flight of the Bumble Bee
Objective: Students will design a 2D to 3D prototype of a bumble bee (or another flying insect) 

that demonstrates how its structure serves it in its function of flight.

Using Fab@School Maker Studio is flexible and can be adapted 
to align to your specific learning objectives and priorities. 
This tool is only limited by its users and the content they are 
working with! Challenge your students by using design thinking 
processes, then back away and watch them take off!

Hook:

Show the Bumble Bee in Slow Motion video to the students. 
Ask the students: Once upon a time, scientists believed that 
bees defied the laws of physics in their ability to fly. If this is true, 
how to bees fly?  

Explain that to the students that they will be researching 
how bumble bees (or other insects/animals) fly, and they will 
design a prototype of a bumble bee (or another flying insect) 
that demonstrates how its structure serves it in its function of 
flight. What will they need to explore first before they start their 
design? Where will they find this information? Now it is time to 
get started; inquiring, exploring, and using systems thinking to 
demonstrate biology and physics.

Workshops:

Break students into small groups to begin the systems thinking 
process and their investigational research, then they can 
continue the design and prototype process in groups  
or individually.

Phase I

Students begin the inquiry/discovery process using resources 
that are provided to them and that they find on their own. 
Students will consider and identify the components of the 
bumble bee’s biological system that enable it to fly.

Phase II

Students now research, making meaning of their findings and 
create an idea to make their findings actionable in the form 

http://www.fablevisionlearning.com
http://www.nextgenscience.org/topic-arrangement/4structure-function-and-information-processing
http://www.corestandards.org/ELA-Literacy/CCRA/R/
http://www.corestandards.org/ELA-Literacy/CCRA/R/
http://www.corestandards.org/ELA-Literacy/CCRA/SL/2/
http://www.corestandards.org/ELA-Literacy/CCRA/SL/2/
http://www.corestandards.org/ELA-Literacy/CCRA/SL/5/
http://www.corestandards.org/ELA-Literacy/CCRA/SL/5/
http://www.doe.mass.edu/boe/docs/FY2016/2016-06/item3-DLCS-Framework.pdf
http://www.nextgenscience.org/pe/4-ls1-1-molecules-organisms-structures-and-processes
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of a model that will identify and demonstrate the components of a bumble bee’s system that 
support its flight function.

Phase III

Students begin the ideation phase, creating as many possible designs for their bumble bees. 
These designs will be in the form of sketches.

Phase IV

If not already completed in another lesson, introduce the Fab@School Maker Studio software 
as a whole group presentation with kids following along on their devices (or small groups if  
not 1:1).

Use the quick guide to share with students a quick 10-minute overview of the different sections 
and functions of the software.

Allow students to play with the software and direct them to either choose one pre-existing 
activity to change and fabricate using the cutter or to try to create one on their own to fabricate 
using the cutter (depending on how much time you have).

This phase will allow students to experiment using Fab@School Maker Studio to design and 
fabricate prototypes of their designs. Students will also use a protocol for getting feedback on 
their prototypes from others (teacher and/or peers).

Phase V

Students will participate in reflection, where they will collect learnings and consider how they 
could possibly scale their prototype and engage others in furthering their design examples.

http://www.fablevisionlearning.com

