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Engineering Resource Package 

STEM Activity Ideas and Lesson Plans 

Area 1:  Activity Ideas 
This is a sampling of activity ideas.  You can also check out activity ideas available with the 
teacher tools included with individual videos in this resource package.  

! There are many types of engineering.  Pick 2 types (i.e. Electrical and Biomedical) and 
find at least 3 examples where the 2 types may overlap.  

 
! Design an aqueduct system using a 2 liter bottle, giant popsicle sticks and cement glue, or 

large tubing. 
 

! Research the types of chemicals used to launch rockets and jets.  With proper 
supervision, build your own rocket. 

 
! Check out the models of student-designed roller coasters in the videos listed below and 

then develop a design of your own.  Draw the design and then, if you want, build it too.   
o Engineering-29 
o Engineering-23 
o Physics-9 

 
! Find a creek, stream, or river in or near your home town and design a new bridge to cross 

it.  For examples of different kinds of bridges, check out the Educate.Today video 
entitled “Engineering 9:  The Science Behind the New Mississippi River Bridge, Part 1.”  
A summary of different kinds of bridges is available from 15:27 to 18:48 in the video.  
Invite an engineer to check out your design and let you know what it would take in terms 
of time, materials, and money to actually build your bridge. 

 
! Design a dam. 

 

Area 2:  Lesson Plans 
This is a sampling of lesson plans.  Additional activity lesson plans are available with the teacher 
tools included with individual videos in this resource package. 

Sample Lesson 1:  Building a Bridge 

Type of Teacher Tool:  Small Group Activity 

Targeted Grade Level(s):  6-8 
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Targeted Curriculum Areas: Math, Science, STEM 

Learning Objectives:  

1. Students will be able to list several examples of loads that could affect a bridge. 
2. Students will be able to explain why knowledge about various loads or forces is 

important in bridge design. 
3. Students will be able to describe the process that an engineer uses to design a 

bridge, including determining loads, calculating the highest load, and calculating 
the amount of material to resist the loads. 

4. Students will design a bridge, then build it while adhering to a budget. 
 

National Standards:   

Next Generation Science Standards: Science 

MS-ETS1-1 Engineering Design 

1. Define the criteria and constraints of a design problem with sufficient precision to ensure 
a successful solution, taking into account relevant scientific principles and potential 
impacts on people and the natural environment that may limit possible solutions. (Grades 
6 - 8) 

 

Resources/Materials Needed:   

1. Engineering 1 “What factors determine what kind of bridge goes in a particular 
location?” 

2. Engineering 15 “Design Considerations” 
3. Engineering 16 “Why a Cable Stayed Bridge” 
4. Engineering 17 “Factoring for Traffic” 
5. Engineering 18 “Pedestrian or Bicycle Traffic” 
6. Popsicle Sticks 
7. Glue 

 

Teacher Instructions:        

1. Explain the problem that students will address:  A new bridge needs to be built.  What 
factors would engineers and designers have to take into consideration when creating 
such a bridge?  Engage in some class discussion on these topics and the general process 
of what they do or don’t know about bridge building and then continue with the next 
steps. 

2. Have students view the Engineering 1 video listed above to learn what factors 
determine what kind of bridge goes in a particular location?  Have them discuss and ask 
questions as needed to make sure of their understanding of information in the video. 

3. Have students view the remaining four videos listed above as well and then engaging in 
discussion and question/answer time as needed. 
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4. Once the videos have been viewed, split students into small groups of their choosing or 
yours.  Let them know they will now be given the opportunity to apply what they have 
learned to the challenge of building their own model bridge. 

5. Students will work in small groups to design and build a self-supporting bridge with no 
more than 200 popsicle sticks (beams), and glue (concrete) within a budget.  Each 
group is given a grant of $500,000 to buy supplies.  Bridges must have a span of at least 
14 inches, be able to hold at least ten pounds weight and follow their designed plan. 
One inch on each end should be designed as the supporting structures.  

6. Groups will be provided a piece of cardboard (land) with a 12-inch rectangle cut from 
the center. Groups should consider aesthetics, load needs, and costs during the design 
process.  

7. Groups work on design and build as needed.  This can be done in class for certain 
amounts of time and could also include “homework” time.  The length of time you wish 
to provide students for the design and build is whatever works best for your class. 

8. After each group has completed their design and build work, each group will review 
before the entire class their design plan and budget and then bridges will be tested for 
strength by placing the land between two chairs or tables and hanging a ten pound 
weight from the center of the structure. The whole class will evaluate the aesthetics and 
alignment to the design plan of each group’s project. 

9. Price List to use for Each Group’s Budget: 
Single popsicle sticks, beams - $2500 
Bundles of 15 popsicle sticks, beams - $33,000 
One day’s worth of glue, concrete - $2000 

 

Supplemental Materials: 

To learn more about bridge design and construction, students could choose to view either of the 
following videos to extend their learning: 

Engineering 9:  “The Science Behind the New Mississippi River Bridge, Part 1” 

Engineering 10:  “The Science Behind the New Mississippi River Bridge, Part 2” 

Teacher Tool 86:  Bridge Vocabulary is also provided on our website to familiarize students with 
terms specifically related to bridge design and construction. 

Assessment/Evaluation Options:  

1. Weight Testing 
2. Evaluation by class of aesthetics and adherence to design 

 

 
 
 
 


