
Shaky Situation – Earthquake Engineering Unit ( 4 Parts )  

Lesson adapted from the Engineering Adventures “Shake Things Up” curriculum from The 

Museum of Science, Boston.  

  



Lesson Preparation – Shaky Situation, Part 1 (<1 hour active time) 

Materials: 

8.5” by 11” Piece of Foam Core (2 per group of students ) 

Masking Tape ( ~1 foot per group of students )  

Large Rubber Bands, 7” ( 2 per group of students ) 

8” by 8” Square of Styrofoam, 1” Thick ( 1 per group of students ) 

PVC Pipes, 10” Long and 1.5” Diameter ( 2 per group of students ) 

Hex Nuts, ½” ( 16 per group of students ) 

Adhesive Square ( 4 per group of students ) 

Magnitude Meter Print-Out ( 1 meter per group of students )  

Shaky Situation, Part 1 Presentation ( 1 per class ) 

* Students can work in groups of 4-5 

Before Lesson: 

1. If needed, break a large piece of Styrofoam into 8” by 8” squares.  
2. Print out and cut a magnitude meter for each group.   



Lesson Plan – Shaky Situation, Part 1 (50 min) 

Opening (20 Min) 

Tell the students that today we will be talking about a specific type of engineering, earthquake engineering. Ask 
students what they think earthquake engineers might do. Earthquake engineers work to design buildings and 
structures that can withstand all the great forces of an earthquake. This protects people and resources.  

Explain that not all countries have the well-built buildings that we have here in the United States. Recently a 
country called Haiti (you can point this out on a map) had a major earthquake, and many of their buildings came 
down. Show the video https://www.youtube.com/watch?v=FhUFLJ6tD9k#t=13 and ask the students why they 
think earthquake engineering is important.  

Ask students how they think that we measure earthquakes. Describe the Richter scale. The earthquake is given a 
number, the larger the number the stronger the earthquake. But the scale isn’t linear, a magnitude 4 earthquake 
is much more than twice as strong as a magnitude 2.  

Ask the students if they remember how we study really big things (remember the play-doh planets?). Remind 
them what a model is and discuss how we can model earthquake.  

Directions and Building (20 min) 

Break the students into groups of 4 -5, the students will be working with these 
same individuals for 3-4 lessons. 

Step 1: Stretch Rubber Bands around the sort sides of both foam boards, about 1 
inch in from the edge.  

Step 2: Tape 8 hex nuts in a line between the rubber bands and the edge of the 
boards.  

Step 3: Make a pull tab by folding a piece of tape in half and taping it to the top 
board. Pull on it to make sure it will stay!  

Step 4: Use four adhesive squares to attach the styrofoam to the foam board. 
Make sure you don’t put it on top of the rubber bands! 

Step 5: Lift the top board and insert the two PVC pipes, one on each end. You 
should be able to pull the tab and watch the table shake! You may need to hold 
town the bottom board. 

Step 6: Line up the ‘0’ line of the magnitude with the bottom board so you can see 
how big your earthquakes are!  

Let the students play with their shake tables for a few minutes, making big and 
small earthquakes. 

Closing (10 min) 

Gather students and have them respond to some questions.  

How did your shake table behave? How were the big and small earthquakes 
different? 

How do you think we can use the shake tables to help us be earthquake engineers? We can test different 
buildings and building strategies before we build actual houses. We can make rules about how buildings can be 
built in order to make sure they are safe for an earthquake! 

Finish by allowing students to ask any remaining questions.   

  

https://www.youtube.com/watch?v=FhUFLJ6tD9k#t=13


 

  



Lesson Preparation – Shaky Situation, Part 2 – Stop the Slide  (<1 hour active time) 

Materials: 

Index Cards, 3” by 5” ( 10 per group of students )  

Coffee Stirrers , 5” straw type ( 20 per group of students ) 

Pipe Cleaners ( 10 per group of students ) 

Masking Tape ( 1 roll ) 

Play Money, 5$ Bills are used in the Example ( 10 per group of students ) 

String ( 1 roll ) 

Brass Fasteners ( 10 per group of students )  

Paper Clips ( 10 per group of students )  

Toothpicks ( 10 per group of students )  

Scissors ( 1 per group of students )  

Name Tags ( 1 per group ) 

Ruler ( 1 per class ) 

Shake Table ( 1 per group of students ) 

Stop the Slide Worksheet ( 1 per class ) 

Shaky Situation, Part 2 Presentation ( 1 per class ) 

* Students can work in groups of 4-5 

Before Lesson: 

1. Before the lesson, the building units the students will be using need to 
be made. Each group will need 5 units, however students tend to 
squish these units, having several extra is advised.   
For each unit, take two pipe cleaners and cut them in half. Take each 6” 
piece of pipe cleaner and thread it through each of four coffee stirrers. 
Bend the ends of the pipe cleaner and tape to each corner of two index 
cards as shown at right. 

2. Write “buyer” on the name tags.  
3. Cut the string into 12 “ lengths.  
4. Immediately before the lesson, set all the materials out in a “store” where students can access.  

  



Lesson Plan – Shaky Situation, Part 2 – Stop the Slide (50 min) 

Opening (5 Min) 

Tell the kids that today we will continue being engineers – but today we get to start working with our buildings! 
We have modeled an earthquake with our shake tables, but how do we model the buildings? 

Discuss the interior of buildings; what kind of skeletons do they have? – Which part of a building is important to 
keeping it up in an earthquake? Show Building X-Rays – What do you see? Why might these structures be 
important?  

Show the kids their building units and explain we will be using them to model our buildings.  

Building Unit Behaviors (10 min) 

Break the students into their groups of 4 -5 and hand out their building units. Explain that they will be using the 
building units for several weeks, and it they get damaged they will not have more to use (you will get very tired 
of making these units).  

Have them place them on their shake table in different configurations (stacked, side-by-side) and observe how 
they behave. Bring up the slide with the behavior descriptions (slide, shear, ect.) and have the students select 
the behaviors they observe. At this point they should be seeing sliding and shearing (although this second one 
might not be very obvious). Tell them today we are going to try and address the sliding.  

Exploring Anchoring Systems (30 min) 

Have the students fill out the “Problem” section on their worksheet. We need to stop the building from sliding. 

Let the students ask questions to figure out what they need to know! They will need to know what materials 
they will have, what their budget is, and how much time they have to build. They will have string, brass 
fasteners, paper clips, and toothpicks; each item costs 5$, and they have a 50$ budget. Time to build should be 
about 20 minutes. 

Review the different materials the kids will be able to use to stop their units from sliding. Have them discuss 
which materials they think will be best and why. Have the students fill out the “Imagine” portion of their 
worksheets independently. Have them move to the “Plan” section as a group and complete a drawing, including 
how many of each item they will need.  

Give one student in each group the “Buyer” name tag.   

Hand out 10 5$ bills to each group. Allow them to send one student to the materials store to buy their supplies.  

Allow the students to use the remaining time to test their materials at magnitude 7.  

Closing (5 min) 

Gather students have them fill out the improve section of their worksheet, and have them respond to some 
questions.  

What sort of materials worked well? What didn’t? 

What was the hardest part of this challenge? 

Put the building unit behaviors slide back up, once they stopped the slide, what did their units look like? They 
should be seeing shear at this point.  

Finish by allowing students to ask any remaining questions.   



Lesson Preparation – Shaky Situation, Part 3 – Brace the Building (<1 hour active time) 

Materials: 

Building Units ( 5 per group ) 

Shake Table ( 1 per group of students ) 

Stop the Slide Worksheet ( 1 per class ) 

Play Money, 5$ Bills are used in the Example ( 10 per group of students ) 

String ( 1 roll ) 

Brass Fasteners ( 10 per group of students )  

Paper Clips ( 10 per group of students )  

Toothpicks ( 10 per group of students )  

Coffee Stirrers ( 10 per group of students ) 

Pipe Cleaners ( 10 per group of students ) 

Straws ( 10 per group of students )  

Name Tags ( 1 per group ) 

Ruler ( 1 per class ) 

Brace the Building Worksheet ( 1 per student ) 

Tippy Town Worksheet ( 1 per student )  

Shaky Situation, Part 3 Presentation ( 1 per class ) 

* Students can work in groups of 4-5 

Before Lesson: 

1. Write “buyer” on the name tags.  
2. Cut the string into 12 “ lengths.  
3. Immediately before the lesson, set all the materials out in a “store” where students can access.  

  



Lesson Plan – Shaky Situation, Part 3 – Brace the Building (50 min) 

Opening (5 Min) 

Tell the kids that today we will continue to learn about how to make buildings survive in an earthquake.  

Ask the students to remind you what they learned last week. What sorts of building strategies helped keep their 
building from sliding? What didn’t work? How did the behavior of the building units change after you kept them 
from sliding? 

Exploring Bracing Systems (25 min) 

Have the students fill out the “Problem” section of their worksheet. We need to prevent our buildings from 
shearing.  

Review the different materials the kids will be able to use to stop their units from shearing (coffee stirrers, pipe 
cleaners, and straws). Have them discuss which materials they think will be best and why. They will also have 
materials from last week to prevent sliding (string, brass fasteners, paper clips, and toothpicks). Have the 
students fill out the “Problem” and “Imagine” portion of their worksheets independently. Have them move to 
the “Plan” section as a group and complete a drawing, including how many of each item they will need. Each 
item costs 5$, and they have a 50$ budget.  

Break the students into their groups of 4 -5 and hand out their building units. Give one student in each group the 
“Buyer” name tag.   

Hand out 10 5$ bills to each group. Allow them to send one student to the materials store to buy their supplies. 
Allow the students to use the remaining time to test their materials at magnitude 7.  

Activity Review (5 min) 

Gather students have them fill out the improve section of their worksheet, and have them respond to some 
questions.  

What sort of materials worked well? What didn’t? 

What was the hardest part of this challenge? 

Put the building unit behaviors slide back up, once they stopped the slide, what did their units look like? 
Hopefully their buildings are holding up well at this point!  

Pre-Planning for Engineering Challenge (15 min) 

Tell the students that next week they will be building their own earthquake resistant town! They have several 
projects that their citizen have requested and each one has different requirements and budget. Bring up the 
project options on the board. Give the students time with their “Tippy Town” worksheet to complete the 
“Problem” section, which should reflect the project they have chosen, and the “Imagine” section. Let them know 
you will be collecting their worksheets for them to use again next week.  

  



Lesson Preparation – Shaky Situation, Part 4 – Tippy Tower (<1 hour active time) 

Materials: 

Building Units ( 5 per group ) 

Shake Table ( 1 per group of students ) 

Stop the Slide Worksheet ( 1 per class ) 

Play Money, 5$ Bills are used in the Example ( 30 per group of students ) 

String ( 1 roll ) 

Brass Fasteners ( 10 per group of students )  

Paper Clips ( 10 per group of students )  

Toothpicks ( 10 per group of students )  

Coffee Stirrers ( 10 per group of students ) 

Pipe Cleaners ( 10 per group of students ) 

Straws ( 10 per group of students )  

Ruler ( 1 per class ) 

Name Tags ( 1 per group ) 

Tippy Town Worksheet ( 1 per student )  

Shaky Situation, Part 4 Presentation ( 1 per class ) 

* Students can work in groups of 4-5 

Before Lesson: 

1. Write “buyer” on the name tags.  
2. Cut the string into 12 “ lengths.  
3. Immediately before the lesson, set all the materials out in a “store” where students can access.   



Lesson Plan – Shaky Situation, Part 4 – Tippy Tower (50 min) 

Opening (5 Min) 

Remind the kids about their town and the projects they selected from.  

Ask them to share some of their problem statements. What sorts of challenges do they think they will 
encounter? 

Create! (35 min) 

Review the different materials the kids will be able to use (coffee stirrers, pipe cleaners, straws, string, brass 
fasteners, paper clips, and toothpicks).  

Have them move to the “Plan” section as a group and complete a drawing, including how many of each item 
they will need.  

Break the students into their groups of 4 -5 and hand out their building units. Give one student in each group the 
“Buyer” name tag.   

Hand out the appropriate number of 5$ bills to each group. Allow them to send one student to the materials 
store to buy their supplies. Allow the students to use the remaining time to build their buildings.  

Testing (5 min) 

Have the students clean up and return remaining material. Once distractions are removed, have them complete 
the “Test” section of their worksheet. Once they have tested their final building, they can complete the improve 
section. If you have time, students can test their buildings one at a time with the whole class.  

Closing (5 min) 

Have the students respond to some questions. 

What was the hardest part of their engineering design challenge? 

What did you learn about earthquake engineering? 

What kind of problems do you see that you think you could solve with the engineering design process? 

Conclude by letting the students ask any remaining questions. 


