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STEM Design Process 

 
 

 
Adapted from the Global Digital Citizens Foundation’s 21st Century Fluency 
http://globaldigitalcitizen.org/21st-century-fluencies/solution-fluency/ 

DEFINE

• Ask questions

• Define the problem and constraints

• (IB: Inquirers)

DISCOVER

• Research the problem

• Evaluate current solutions

• (IB: Knowledgeable)

DREAM

• Brainstorm new solutions

• Evaluate and select the best solution

• (IB: Open-minded, Risk-takers)

DESIGN

• Build and test your prototype 
(solution)

• Evaluate and analyze results

• (IB: Reflective, Thinkers)

DELIVER

• Communicate your results

• (IB: Communicators)

DEBRIEF

• Reflect on the strengths and 
limitations of your solution

• Redesign and improve

• (IB: Reflective)

http://globaldigitalcitizen.org/21st-century-fluencies/solution-fluency/


Earthquake Shake! Project – Design Process 
 

Step 1: DEFINE (identify the problem, parameters and constraints) 
 

 

Problem: 

 

 

 

 

 

 

Parameters (requirements) and constraints (limitations) of your structure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  



Earthquake Shake! Project – Design Process 
 

Step 2: DISCOVER (research the problem) 
 

The DISCOVER step is where you research and learn about the problem, so that you can create a solution that 

works. Before you can design an earthquake-resistant structure, you need to understand more about earthquakes, 

their effects, and technologies used to design earthquake-resistant buildings.  
 

Research the questions below. For this project, you will be provided the research resources (flipped videos). You 

will record your information on the graphic organizers provided to you. You will be graded on how detailed and 

how accurate your answers are. Be prepared for an assessment (quiz) about the information below. 

 

 

Describing Earthquakes – after completing the graphic organizer, you should know: 

• What they are 

• Where they usually happen and why 

• Fault, epicenter, and focus (describe each and label on a diagram) 

• Types of seismic waves: P waves, S waves, and Surface waves (describe and illustrate) 

 

 

 

Measuring & Classifying Earthquakes – after completing the graphic organizer, you should know: 

• Tool used to measure earthquakes 

• How triangulation is used to locate an earthquake’s epicenter 

• Magnitude vs. Intensity (scales used and what they measure) 

 

 

 

Building Design – after completing the graphic organizer, you should know: 

• 4 factors that determine earthquake damage  

• How and why trusses are used 

• Types of buildings at risk 

• 2 technologies to create earthquake-resistant buildings 

 

  



Earthquake Shake! Project – Design Process 
 

STEP 3: DREAM (develop possible solutions, evaluate & select the best solution) 
 

Remember that the main goal of this challenge is to build a structure that can withstand an earthquake, while also 

meeting all design parameters and constraints. From your research, make a list of the 3 most important design 

features that you plan to include in your structure (features that will help your building survive the earthquake). 

 

1.  

2.  

3.  

In the boxes below, quickly sketch at least TWO possible design ideas for your earthquake-resistant structure. You 

may want to search online for design ideas or pictures of earthquake-resistant buildings.  

 

Possible Design #1 Possible Design #2 

 

 



Earthquake Shake! Project – Design Process 
 

STEP 3: DREAM (select the best solution) 
 

Brainstorm together and decide which design you want to use. In the box below, the art director will draw the 

plans for the structure your group will build.   
 

This should be VERY neatly done – your best work! It must be “to scale” – ask if you don’t know what that means. 

Use a ruler to draw straight lines. This is your “blueprint” to build your structure, and it should look professional.  
 

Include the following labels on your blueprint: 

• Materials: label all materials that will be used (balsa sticks, craft sticks, pipe tape, cardboard, etc.) 

• Measurements: label the width and length of each level, the height of each floor, and the total height 
 

OUR BLUEPRINT: 
 

 

   

Design Notes: 



Earthquake Shake! Project – Design Process 
 

STEP 4: DESIGN (build and test your prototype; evaluate and analyze the results) 
 

A prototype is a scale model (a smaller version) of your structure. Building a prototype allows an engineer to 

identify and fix any potential construction, material, or performance issues before building the real structure. 
 

Build a prototype of your structure. You may modify your prototype as you are building, but you should describe 

any modifications you make in the Problem/Solution section below. 

 

PROBLEM/SOLUTION ANALYSIS 
 

You will encounter difficulties while you are building your structure (material problems, construction problems, 

design didn’t work, etc.). This is a normal and expected part of the design process! Document these difficulties 

below in the boxes below. What were your three biggest problems constructing the earthquake-resistant structure, 

and how did you solve them? Please use complete sentences and be specific/detailed in your answer. 
 

PROBLEM SOLUTION 
  

  

  

 



Earthquake Shake! Project – Design Process 

 

INSPECTION AND TESTING 
 

Before testing, Ms. Dupree will evaluate your structure to make sure it meets all design specifications (parameters 

and constraints). If your structure does not meet all specifications, you will not be allowed to test. Your group will 

have two minutes to arrive at the earthquake simulator after you are called forward. Your structure must be 

able to withstand a 20-second earthquake without falling over, breaking, or becoming deformed in any way. 
 

RESULTS:  
 

What happened to your structure during inspection and testing? Was your building “successful”? Describe below. 
 
 
 
 
 

 
STEP 5: DELIVER (communicate your results) 
 

Your group will prepare a 2-4 minute presentation for the class. The presentation should include details AND 
PICTURES about your experiences making and testing your structure. Include the following elements: 
 

• OVERVIEW: What was the purpose of this project? Describe the problem, and your challenge. 

• DESIGN: Show and describe your blueprint. Identify at least two specific design features to make your building 
earthquake-resistant, and explain why you chose them. 

• BUILDING: Include pictures or a stop-motion animation of the building process. (Stop motion videos may not be 
more than 15 seconds long.)   

• PROBLEM/SOLUTION: Include problems you had when building your structure, and how you solved them. If 
you made changes to your structure while building, describe the changes and explain why you made them.  

• FINAL PROTOTYPE: Include a final picture of your structure, and describe the results of the earthquake 
testing. Did it pass inspection? Did it survive the simulation? If not, what happened? 

• REFLECTION: Finally, explain what worked well (about your design or the building process), and what did not 
work well. Describe what you would do differently next time, and why. 

 

All group members must take part in the creation and delivery of the presentation. A presentation rubric will be 
provided prior to beginning Step 5. 

 
STEP 6: DEBRIEF (reflect, redesign, improve)  
 

ALL students should complete the following questions individually and in your own words   Type your answers in a 
Word document – you will turn it in electronically. You should answer in two well-written paragraphs. (250 words 
minimum, typed). Detailed and thoughtful answers will receive more points. 
 

   Paragraph One: 
- Was your earthquake-resistant structure successful? Explain why or why not. 
- What could you do to your earthquake-resistant structure to improve its performance? Explain. 
- Describe your biggest success, and your biggest failure, during the project. 

 

   Paragraph Two: 
- How would you evaluate your group? Did you work well together? Explain. 
- What did you learn about YOURSELF in this project? What were you proud of? Challenged by? 
- What part of this project will you remember a year from now? Why? 


