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Kinetic Sculpture/ 
Simple Machines Project 
5th grade Science, Art, and Library Science 
 
The Kinetic Sculpture/Simple Machines curriculum has 
been a project-based collaboration between the 5th grade 
classroom teacher, the art teacher, the library/media 
specialist and the technology teacher. Students work in 
teams of two. 
 
Objectives:   

1. Students will know and be able to identify  
the engineering process and design. 

2. Students will experience sketching and diagrams  
to describe a problem or solution to a problem. 

3.  Students will experience building a prototype/model, testing,  
and redesign of a specific product with a design challenge. 

4.   Students will discuss and compare natural and mechanical designs. 
 
Resources and tools:  

• Drinking straws 
• 6”x6” cardboard boxes – cut off box flaps and cut boxes in half length-wise  
• Hot glue gun and hot glue sticks 
• Bamboo skewer sticks  
• Thick (6mm) foamies (foam sheets) 
• Nut or washer (optional – or you can make these out of extra foam)  
• Materials for decoration: markers, feathers, pipe cleaners 

Lesson 1: Intro to simple machines 
The classroom teacher introduces the concept of simple machines during the first few 
science blocks of the unit. Students document and explain every day simple machines 
found in the kitchen on a worksheet (see below link) – teacher brings in: a can opener, 
knife, pizza cutter, etc. Students also watched and discuss a 10 minute video detailing 
the work of kinetic artist Reuben Margolin, which can be seen here: 
https://www.youtube.com/watch?v=dehXioMIKg0.  
 
Simple Machine Kitchen Items Lesson plan found at: 
http://tryengineering.org/sites/default/files/lessons/simplekitchenmachines_2.pdf. 
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Lesson 2: Intro to engineering 
Teachers set up an engineer “gallery walk” where students walk around classroom (in 
this case, our makerspace) and read about over 20 types of engineering. Students are 
then tasked with finding two types of engineering they were interested in and taking 
notes, and sharing out why there were interested in those careers.  
 
 
 
 
 
 
 
 
 
 
 
 
Lesson 3: Simple machines in the world 
The project officially kicked off with a field trip to the MIT Museum to explore a kinetic 
sculpture exhibit called “5,000 Moving Parts.” After the gallery tour, students engaged 
in a hands-on workshop where they built their own kinetic sculptures led by museum 
education staff and two local kinetic artists. Comparable field trips might be to visit a 
local construction site, auto repair shop, or even a bicycle shop, where there are many 
examples of working simple machines at play. Ideally, students would have a chance to 
have a QnA with a professional artist, mechanic or engineer to discuss the application 
of simple machines in the world.   
 
Lesson 4: eBook and brainstorming 
Back in the art room, teachers share the eBook template (see Addendum 2) with each 
student via Google Drive, and students begin by taking a pre-assessment and 
brainstorming solutions to design problems based on “storage, shelter, or 
convenience” (based on the Massachusetts State Engineering and Design Standards – 
see Addendum 1).  
 
Lesson 5: Building and testing  
Students then progress through developing prototypes and testing their kinetic 
sculptures/simple machines, documenting their outcomes in their eBooks through 
writing prompts, images and video. The full building instructions can be found here: 
http://www.exploratorium.edu/pie/downloads/Cardboard_Automata.pdf.  
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Lesson 6: Sharing their designs 
Once the simple machine/kinetic sculptures were finished, the final step of the project 
are student developed public service announcements (PSAs), facilitated by the library 
media specialist. Student teams work collaboratively to write storyboards and film their 
videos in front of the green screen, editing their videos on iMovie, and presenting their 
work to their peers and teachers.  
 
Lesson 7: Reflection 
Students reflect upon their work throughout the 
project. Before the project even begins, they identify 
things that will support them in both working 
together and doing their personal best, based on a 
prompt in their eBook. Reflection strategies also 
include an ongoing “How is the Weather” check in, 
specifically reflecting on teamwork and cooperation. 
The teacher sets up various cut outs on the floor 
based on different weather patterns: stormy, sunny, 
partly cloudy, etc” and students get up and stand on 
the weather pattern they most relate to by the end of 
the class block. Each student has an opportunity to explain his or her choice. An end of 
project reflection is embedded into the end of the eBook template, and the teacher 
also asks students to share out as a group: “What worked best for you? What would 
you have done differently if you had more time? What was a challenge for you and 
your partner?”   
 
 
 
 
  

Excerpt from eBook. 
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Addendum 1 
 
Massachusetts Science and Technology/Engineering Curriculum Framework 
October 2006 (Current standards being used by Cambridge Public Schools)  
 
Grades 3–5 
 
MATERIALS AND TOOLS 
Central Concept: Appropriate materials, tools, and machines extend our ability to 
solve problems and invent. 
1.1 Identify materials used to accomplish a design task based on a specific 
property, e.g., strength, hardness, and flexibility. 
1.2 Identify and explain the appropriate materials and tools (e.g., hammer, 
screwdriver, pliers, tape measure, screws, nails, and other mechanical fasteners) to 
construct a given prototype safely. 
1.3 Identify and explain the difference between simple and complex machines, 
e.g., hand can opener that includes multiple gears, wheel, wedge, gear, and 
lever. 
 
ENGINEERING DESIGN 
Central Concept: Engineering design requires creative thinking and strategies to 
solve practical problems generated by needs and wants. 
2.1 Identify a problem that reflects the need for shelter, storage, or convenience. 
2.2 Describe different ways in which a problem can be represented, e.g., 
sketches, diagrams, graphic organizers, and lists. 
2.3 Identify relevant design features (e.g., size, shape, weight) for building a 
prototype of a solution to a given problem. 
2.4 Compare natural systems with mechanical systems that are designed to serve 
similar purposes, e.g., a bird’s wings as compared to an airplane’s wings. 
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Addendum 2 
 
eBook Template, created in Book Creator.  
The full template can be downloaded as an ePub at: http://bit.ly/klosxsw. 
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