
Lesson Plan:

Rescue Rover



The Design Challenge



You are a team of engineers working together to design and build a device 
that can safely rescue a puppy from a well from a height of one meter. 
There is limited oxygen in the well so it is critical that you rescue the 
puppy within three minutes. 
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The Design Challenge



Criteria

• Rescue the puppy from a height of one meter

• Complete rescue within 3 minutes

Constraints 

• Use only the materials provided.

• Teams may trade unlimited materials
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Defining the Challenge: Criteria & Constraints
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Materials – Table of possibilities

•  3 meters of string

•  Construction paper

•  Plastic bags

•  Paperclips

•  Brass fasteners

•  Rubber bands

•  Binder clips

•  Clothespins

Material
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•  Paper cups

•  Paper plates

•  Popsicle sticks

•  Plastic spoons

Material
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Optional for Structure Build – Table of possibilities

• Plastic wrap

• Cotton balls

• Craft Sticks

• Rubber bands

• Straws

• Paperclips

• Paper towel rolls (not paper towels)

Material
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• Balloons

• Crayons

• Pipe cleaners

• Clear Tape

• Ruler

Material
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Testing Materials

• Wastebasket or container at least 1 meter tall (for the well)

• Small stuffed puppy

• Stopwatch

• Weight to add to the puppy (coins, washers, small toys, etc.)

• Scale

Testing Process 

• See next page

Testing Materials and Process
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Testing Process 

• Use a wastebasket or other container that is at least 1 meter tall. Place 
the puppy at the bottom of the container (weight can be added to the 
puppy for a better challenge). Allow students to use their device to 
rescue the puppy as you are timing them. 

Testing Materials and Process



• Before you get started building, consider asking students if they have 
ever seen a person or animal being rescued from a dangerous 
situation on the news or on TV. Invite students to share what types of 
situations prompted these rescues and what type of equipment was 
involved. Discuss that engineers must design equipment to stand up to 
the various challenges involved in rescue operations. 

Consider...



Reflect & Debrief



• Did you succeed in creating a device that could rescue a puppy from a 
well in under three minutes? If so, how long did it take? If not, why 
did it fail?

• Did you decide to revise your original design or request additional 
materials while in the construction phase? Why?

• Did you negotiate any material trades with other teams? How did that 
process work for you?

• If you could have had access to materials that were different than 
those provided, what would your team have requested? Why?
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Reflection



• If you had to do it all over again, how would your planned design 
change? Why?

• What designs or methods did you see other teams try that you 
thought worked well?

• Do you think you would have been able to complete this project 
easier if you were working alone? Explain…

• What adjustments would you have to make to your design if you were 
required to rescue two puppies at the same time? Try it!

• Do you think this challenge would have been any different if you were 
rescuing a person? If so how?
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Reflection



Engineering Design Process
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The Engineering Design Process

Learn about the engineering 
design process (EDP). The 
process engineers use to 
solve problems.
(Video 1:47)

Source: TeachEngineering YouTube Channel http://www.youtube.com/watch?v=b0ISWaNoz-c 

http://www.youtube.com/watch?v=b0ISWaNoz-c
http://www.youtube.com/watch?v=b0ISWaNoz-c
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Engineering Design Process

•Divide into teams

• Review the challenge and criteria 
& constraints

• Brainstorm possible solutions (sketch 
while you brainstorm!)

• Choose best solution and build a prototype 

• Test then redesign until solution is 
optimized

• Reflect as a team and debrief as a class



Productive Failure
• The engineering design process involves productive failure: test, fail, 

redesign. Iterate again and again until you have the best possible 
solution. 

• It is important to document iterations to keep track of each redesign. Use 
the engineering notebook to sketch ideas, document iterations and any 
measurement and/or calculations.

• It’s also important to showcase the fact that there can be multiple 
solutions to the same problem. There’s no one “right” solution.



Vocabulary



• Criteria: Conditions that the design must satisfy like its overall size, etc.

• Engineers: Inventors and problem-solvers of the world. Twenty-five 
major specialties are recognized in engineering (see infographic).

• Engineering Design Process: Process engineers use to solve problems. 

• Engineering Habits of Mind (EHM): Six unique ways that engineers think.

• Iteration: Test & redesign is one iteration. Repeat (multiple iterations).

• Prototype: A working model of the solution to be tested.
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Vocabulary

https://drive.google.com/file/d/0B1e9rTlM5bVHMkZvNm51cFRxMXRNVHdwRjBONkExT2tid0Fn/view


• Rescue: To save someone from a dangerous or distressing situation.

• Technical Rescue: Operations used by professionals in extreme 
emergency situations
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Vocabulary



Dig Deeper



Internet Connections

• Hurricane Katrina Rescue 
(http://videos.howstuffworks.com/discovery/35043- 
coast-guard-rescue-hurricane-katrina-video.htm)  

• ITEA Standards for Technological Literacy: Content for the Study of 
Technology (www.iteaconnect.org/TAA)  

• National Science Education Standards 
(www.nsta.org/publications/nses.aspx) 
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Dig Deeper into the Topic

http://videos.howstuffworks.com/discovery/35043-%20coast-guard-rescue-hurricane-katrina-video.htm
http://videos.howstuffworks.com/discovery/35043-%20coast-guard-rescue-hurricane-katrina-video.htm
http://www.iteaconnect.org/TAA
http://www.nsta.org/publications/nses.aspx


Recommended Reading

• Engineering Practical Rope Rescue Systems by Mike Brown (ISBN: 978- 
0766801974)

Writing Activity

Write a newspaper article detailing the daring rescue of the puppy from 
the well. 
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Dig Deeper into the Topic



Engineering Fields
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What is Engineering?

Learn about engineering and 
how engineers are creative 
problem solvers and 
innovators who work to make 
the world a better place.
(Video 3:43)

Source: TeachEngineering YouTube Channel - http://www.youtube.com/watch?v=H9VDkvgGmVo 

http://www.youtube.com/watch?v=H9VDkvgGmVo
http://www.youtube.com/watch?v=H9VDkvgGmVo
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Related Engineering Fields

• There are several types of engineering fields 
that are involved with the engineering and 
design of rescue systems and equipment.  Here 
are just some of the related engineering fields.
• Mechanical Engineering 

• Electrical Engineering

• Environmental Engineering

• Materials Engineering

•Download the Engineering Fields Infographic 
How will YOU change the world? 

https://tryengineering.org/profile/mechanical-engineering/
https://tryengineering.org/profile/electrical-engineering/
https://tryengineering.org/profile/environmental-engineering/
https://tryengineering.org/profile/materials-engineering/
https://drive.google.com/file/d/0B1e9rTlM5bVHMkZvNm51cFRxMXRNVHdwRjBONkExT2tid0Fn/view
https://drive.google.com/file/d/0B1e9rTlM5bVHMkZvNm51cFRxMXRNVHdwRjBONkExT2tid0Fn/view


Engineering Habits of Mind

Engineering Habits of Mind (EHM) 
is about how engineers think 
everyday.  The Core Engineering 
Mind is about making things that 
work and making them work 
better.

Source: 

https://online-journals.org/index.php/i-jep/article/view

/5366)

https://online-journals.org/index.php/i-jep/article/view/5366
https://online-journals.org/index.php/i-jep/article/view/5366


Engineering Habits of Mind Checklist

❏ Systems thinking
❏ Problem-finding
❏ Visualising
❏ Improving
❏ Creative problem-solving
❏ Adapting



❏ Open-mindedness
❏ Resilience
❏ Resourcefulness 
❏ Collaboration
❏ Reflection
❏ Ethical Consideration
❏ Curiosity

Learning Habits of Mind Checklist



Greatest Engineering Achievements of 
the 20th Century 

Source: http://www.greatachievements.org/

http://www.greatachievements.org/
http://www.greatachievements.org/
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Learn more about how engineers make 
the world a better place

http://www.engineeringchallenges.org/


For more engineering lesson plans and 
resources like games, engineering careers, 

and STEM opportunities visit IEEE’s 
TryEngineering.org

https://tryengineering.org/
https://tryengineering.org/

