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Getting Started: Card Engineering 
 
 
Card Engineering refers to creating two or three-dimensional paper-engineered 
structures that might include pop-ups, rotating disks, lift-up flaps, pull tabs, and/or 
various levers using cardstock or stiff paper.  
 
A quick glance through any school divisionʼs standards will help teachers identify 
how they can tie card engineering into daily lessons. For example, every K-5 grade 
level has some sort of math standard related to measurement, following written and 
oral directions are an important part of learning, and presenting completed projects 
fits nicely under the oral communication requirements of most grade levels.  
 
 

Greeting Cards & Invitations 
Creating cards and invitations are relatively risk free ways to introduce 
childrenʼs engineering/design technology to elementary students. Every 
teacher has special occasions when they need to issue invitations to parents, 
supervisors, and community leaders. Most teachers and schools support the 
acknowledgment of some holidays. Whether it is “Back to School” night in the 
fall, a special performance of a class play, a winter holiday, Valentineʼs Day, 
or Motherʼs Day, card engineering is one way to practice childrenʼs 
engineering without changing your curriculum. These are simple ways to 
implement childrenʼs engineering in the classroom for the first time.    
 

 
Responding to Literature - Story Characters, Settings, and Events 
Elementary students are frequenting asked to respond to literature. Card 
engineering can be used as a way to integrate reading, math, science, and 
technology into the curriculum. This can be done by designing and making 

• pop-up and/or lever operated moving characters. 
• pop-up and/or lever operated moving settings. 
• pop-up and/or lever operated moving scenes of story events. 

 
 
Historical Settings and Events 
Card engineering can be used as a way of integrating childrenʼs engineering 
into history lessons in the elementary classroom. Through the use of design 
briefs, teachers can plan opportunities for children to depict famous people, 
places, or events using card engineering. 
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What you need to know to get started: 
   
About Pop-up Mechanisms 
 
mechanism – a system of parts that operate or interact like those of a machine. 
[Introduction to Design and Technology, Todd, Todd, McCrory 1996] 
 
mechanism – within a machine or machinery; any mechanical means for the 
conversion or control of motion, or the transmission or control of power 
(en.wiktionary.org/wiki/mechanis) 
 

 
Instructions for and patterns for making pop-ups can be found at Robert 
Sabuaʼs web site: http://robertsabuda.com/popmake/index.asp The site 
provides detailed step-by-step directions that can be used for directed lessons 
providing students with skill practice they can apply when designing and 
making their own pop-ups. 
 
 
The website TechnologyStudent.com 
http://www.technologystudent.com/designpro/popup1.htm has animated 
directions for making mechanisms that students can use when designing their 
own pop-ups and parallel (push pull) slide mechanisms. This site provides the 
background for creating the mechanisms, not finished pop-up cards. Types of 
mechanisms explored include V-Fold Mechanisms, Internal Stand 
Mechanisms, Rotary Card Mechanisms, and Mouth Mechanisms. 
 
Additional links to pop-up sites can be found at 
http://www.childrensengineering.com/linkspopups.htm 
 
 
 

 
 

Simply put, a mechanism transfers or controls motion. 
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About Levers and Linkage Mechanisms 
 
According to the NASA SciFiles Glossary, a lever is “a bar that is free to pivot, or move 
about, a fixed point when an effort force is applied.”   
 
The simplest lever to introduce to K-5 students is a simple straight bar with a fixed pivot 
point called a fulcrum. A paper fastener is pushed through the bar and the base. The paper 
fastener is then opened creating a fixed pivot point. The item that the lever will move is 
attached to one end of the lever. Movement is created by inputting motion on the opposite 
end of the lever.   

 
 
Levers do not have to be straight. They can be different shapes. 
 

  

or fulcrum 
fixed 
pivot  
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Levers that are joined together to transmit motion are called linkages. Linkages can be 
designed to meet the needs of the designer. 

   

 

guide

moving pivot

fixed pivot

fixed pivot

moving pivot

moving pivot



Highlighting the T & E in STEM Education 
 

 Children’s Engineering Educators, LLC 2010 
 

50 

Beyond Card Engineering: Levers and Linkages  
 
 

 
Use the list below to help you brainstorm ideas related to your daily lessons.  
 
Story Characters 

• Puppets/ Marionettes  
• Add moving parts to story characters on posters  
• Paper Dolls 
• Explorers 

 
 
Story & Historical Settings or Events 

• Dioramas 
• Trioramas  (web search: triorama) 
• Boston Tea Party 
• Paul Reverieʼs Ride 
• American Holidays  
 

 
Historic Figures 

• Christopher Columbus 
• George Washington 
• Thomas Jefferson 
• Abraham Lincoln 
• Rosa Parks 
• Benjamin Franklin 

• Thomas Edison 
• George Washington Carver 
• Susan B. Anthony 
• Martin Luther King, JR 
• Current local and national leaders 

 
Animal Studies 

• Mammals 
• Fish 
• Birds 
• Habitats 
• Food chain 

Add a moving part to something you already do. 
Don’t make more work - just work smarter! 
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Representing Cycles in Science with Levers 
• Earth Patterns, Cycles, and Change                                                                      
• Life Processes 
• Living Systems 

 
Special materials needed: 

o 1 piece of card cut in a circle 
o 1 piece of card cut to use as the cover sheet 
o 1 paper fastener/brad 

 

 
Additional uses of this lever-operated activity include  

• sequencing events in a story. 
• sequencing historical events. 
• sequencing the steps to solving a math problem. 
• sequencing the directions to complete a project such as making a peanut butter 

sandwich, making a bed, or planting a seed. 
 

More information related to mechanisms can be located at: 
http://www.childrensengineering.com/linksmechanisms.htm 

 
Cut an opening in the top sheet of 
card. This is where the picture 
representing the stage in the cycle 
will show. Other stages are hidden 
behind this top card. 
 
 
The brad acts as a pivot point in the 
lever. Stages in a cycle will show 
through the opening when the wheel 
is turned around this pivot point. 
 
 
The circle behind the cover sheet is 
the “arm or rod” that tilts around the 
pivot to produce a useful motion. 
Individual pictures representing the 
stages of the cycle will be drawn on 
this wheel. 
 
This is the cover sheet to which the 
lever is attached. It can be any 
shape as long as it is larger than the 
wheel underneath. It can be 
decorated to enhance the scenes of 
the cycle that will show through the 
window. 
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IDEAS… 

 




