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The Engineering Design Process for Grades K-3
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The Engineering Design Process for Grades 4-5

Engineering Design Core and Content Standards

	Grade
	Core Standard
	Engineering Design Content Standards for Grades K-5

	Grade K
	Engineering design is used to design and build things.
	· Create structures using natural or designed materials and simple tools.

· Show how components of designed structures can be disassembled and reassembled.



	Grade 1
	Engineering design is used to design and build things to meet a need.
	· Identify basic tools used in engineering design.

· Demonstrate that designed structures have parts that work together to perform a function.

· Show how tools are used to complete tasks every day.



	Grade 2
	Engineering design is a process used to design and build things to solve problems or address needs.
	· Use tools to construct a simple designed structure out of common objects and materials.

· Work with a team to complete a designed structure that can be shared with others.

· Describe an engineering design that is used to solve a problem or address a need.



	Grade 3
	Engineering design is a process that uses science to solve problems or address needs or aspirations.
	· Identify a problem that can be addressed through engineering design, propose a potential solution, and design a prototype.

· Describe how recent inventions have significantly changed the way people live.

· Give examples of inventions that enable scientists to observe things that are too small or too far away.



	Grade 4
	Engineering design is a process of using science principles to solve problems generated by needs and aspirations.
	· Identify a problem that can be addressed through engineering design using science principles.

· Design, construct, and test a prototype of a possible solution to a problem using appropriate tools, materials, and resources.

· Explain how the solution to one problem may create other problems.



	Grade 5
	Engineering design is a process of using science principles to make modifications in the world to meet human needs and aspirations.
	· Using science principles, describe a solution to a need or problem given criteria and constraints.

· Design and build a prototype of a proposed engineering solution and identify factors such as cost, safety, appearance, environmental impact, and what will happen if the solution fails.

· Explain that inventions may lead to other inventions and once an invention exists, people may think of novel ways of using it.




Facilitator Review Form
After the workshop, take some time to reflect on what worked and what didn’t. How could you improve future workshops? This document may be as long or short as you will find helpful. 

1. Did you cover the required material in the workshop? If not, why not? ___ Yes  ___ No

_______________________________________________________________________

2. What did you do well? __________________________________________________

_______________________________________________________________________

3. Can you share any good facilitation strategies? ______________________________

_______________________________________________________________________

4. What did you do to help groups get over challenging spots? ____________________

_______________________________________________________________________

5. Were all of your participants actively engaged in the entire workshop? If not, what could you do to improve their participation? _____________________________________

_______________________________________________________________________

6. Did all of the participants seem to understand how they can enhance their teaching by using the engineering design process to teach science? Did they demonstrate their understanding during the workshop? ______________________________________

________________________________________________________________________

7. Were the participants enthusiastic about applying the principles learned? Could you do anything in your facilitation to build in more enthusiasm for using the engineering design process? ______________________________________________________________

________________________________________________________________________

8. Did you stay on schedule? _______ Yes  ________ No

9. Were your facilities adequate? _______ Yes  ________ No

10. Did any parts of the workshop feel rushed or did you finish any parts early? __________

________________________________________________________________________

11. What adjustments could you make that would help improve the logistics or outcome of the workshop? __________________________________________________________

________________________________________________________________________

12. What advice do you have for other facilitators? _____________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Tallest Tower Handout

Challenge Guidelines
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Construct the tallest free-standing tower possible from one piece of construction paper within the following guidelines:

· Each group has 30 minutes to complete construction and testing of their tower.

· All towers must be able to freely stand for 10 seconds in order to qualify.

· Prototype towers are to be constructed from the white paper (20 lb) only.

· After testing the prototype tower and its ability to stand for 10 seconds, make improvements to the design.

· Construct the final tower from the construction paper.

· Groups will get no more tape or paper during the challenge.

· The final tower must be able to stand alone for at least 10 seconds with no type of attachment to the table.
The tallest tower free-standing for the longest period of time wins the challenge.
CO2 Rockets Worksheet

Materials:

· Effervescent tablets (any brand will work)

· Clear film canister

· Graduated cylinder

· Water

· Hot pot (or other warm water source)

· Thermometer

· 1” PVC elbow

· Meter stick or tape measure

Instructions:

Your group’s task is to determine the combination of factors that will launch your rocket the greatest distance. Decide which variable your group will test and the steps you will take. If time permits, you may then change another variable to try to increase your distance even more.

Describe Your Design:

(Include your data chart and measurements.)

CO2 Rocket Recipe Worksheet

	“I” Changed Variable

(Independent)
	Responding Variable

(Dependent)
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CO2 Rockets

Follow Up Questions

When the groups have completed their investigations, have each one report about what they did and their results. As a class, discuss:

1. Did the amount of water make a difference? If so, was more or less better?

2. Did the temperature of the water make a difference? If so, was colder or warmer better?

3. Did the amount of effervescent tablets make a difference? If so, was more or less better?

4. Did it make a difference whether the tablet was whole or crushed? If so, which was better?

5. Did launch angle affect distance traveled? If so, what appeared to be the best angle (estimate)?

6. Based on the class data, what should be the ultimate combination of factors to send the rocket the greatest distance?
7. Would we need to conduct more experiments to verify your choice?
8. Could our procedures be improved? How? 

Index Card Chair Challenge
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Engineering Criteria

Build an index card chair within the following guidelines:

•
You have 20 minutes to build and test your chair

•
All chairs must be made from only index cards and tape

•
The structure must resemble a chair

•
Chairs must be free standing and not attached to anything for support

•
A footstool made from the index cards and attached to the chair is OK

•
You must be able to pick up the chair as one piece

•
The chair must support the weight of an apple or orange

The chair that can hold the most fruit wins the challenge
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