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Wacky Shoes
	Grade Level
	K

	Sessions
	2– 30 minutes each

	Seasonality
	N/A

	Instructional Mode(s)
	Whole class, individual

	Team Size
	N/A

	WPS Benchmarks
	0K.SC.IS.01

0K.SC.IS.02

0K.SC.IS.03

0K.SC.IS.06

0K.SC.PS.02
0K.SC.PS.06

0K.SC.TE.01

	MA Frameworks
	K-2.PS.1
K-2.TE.2.0

K-2.TE.1.1

K-2.TE.1.2

K-2.TE.1.3

	Key Words
	Biomedical Engineering, Layers, Purpose


Summary 













This lesson involves designing and building “wacky” shoes.  This lesson will serve as an introduction to Biomedical engineering.  Students will be introduced to the work of biomedical engineers by explaining the fact that engineers make things safe and practical.  The instructor will show the students old shoes that have been cut in half.  Next the teacher will discuss the layers of the shoes and the purpose that each layer serves. Subsequently, students will create their own “wacky” shoes using materials and a shoe template provided to them by the instructor.  Students will design and create a shoe that they want to use for a special purpose (i.e. to walk on snow or water, to walk up a tree, to use in the rain).  Students will then share their shoes with the rest of the class, describing the purpose of each layer of the shoe they have created.  If the instructor desires, and time permits, the engineering design process may be used Think(Design(Create(Test and students will be able to redesign as necessary.

Learning Objectives











2002 Worcester Public Schools (WPS) Benchmarks for Kindergarten
0K.SC.IS.01:
Ask questions about objects, organisms, and events in the environment.
0K.SC.IS.02:
Tell about why and what would happen if?
0K.SC.IS.03:
Make predictions based on observed patterns.
0K.SC.IS.06:
Discuss observations with others.
0K.SC.PS.02: Manipulate, observe, compare, describe, and group objects found in the classroom, on the playground, and at home.

0K.SC.PS.06: Use their senses (sight, hearing and touch) to identify, describe and compare objects.

0K.SC.TE.01:  Identify and describe the characteristics of natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam). 

2001 Massachusetts Science and Technology/Engineering Curriculum Framework 

K-2.PS.1: Sort objects by observable properties such as size, shape, color, weight, and texture.

K-2.TE.2.0:  Engineering Design.

K-2.TE.1.1:  Identify and describe characteristics of natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).
K-2.TE.1.2:  Identify and explain some possible uses for natural materials (e.g., wood, cotton, fur, wool) and human-made materials (e.g., plastic, Styrofoam).

K-2.TE.1.3:  Identify and describe the safe and proper use of tools and materials (e.g., glue, scissors, tape, ruler, paper, toothpicks, straws, spools) to construct simple structures.  
Additional Learning Objectives









1. Understand the importance of biomedical engineers
2. Understand the importance of shoes, especially each layer
3. Learn to create a shoe and be able to explain the purpose of each layer
Required Background Knowledge 








1. None
Essential Questions 










1. What is biomedical engineering?
2. Why is biomedical engineering important?
3. What are the different layers of a shoe?
4. What is the purpose of each layer of a shoe?
Introduction / Motivation











Consider using this lesson as an activity related to St. Patrick’s Day.  Discuss the concept of a leprechaun as a shoemaker and tell the students that they will be shoe makers during this lesson.   
Ask students to discuss why they chose the materials that they chose for each layer.  Invite students to share their shoes with the whole class. Allow students to compare the shoes they made to the shoes on display.  Ask students to evaluate their shoes and explain how they could redesign the shoes to make them better.  Explain that the process of thinking, designing, creating, and testing is a procedure used daily by engineers.  
After students have investigated various materials, explain that during this lesson, they will be using the engineering design process to design and to build a model of their own wacky shoe. 
Introduce students to the various materials (see Materials List) they may use to construct their own wacky shoe. Emphasize that students should consider the available materials before designing their shoe because they will only be able to use these materials.
Procedure












Part I – 30 minutes
The instructor will: 

1. Explain to the students that they will be designing and building their own shoe and that each layer will have a distinct purpose.
2. Allow students to investigate old shoes that have been cut in half so that they can see all of the different layers that make up each type of shoe.
3. Discuss the purpose of each layer of a shoe and that different shoes have different layers because they are used for different purposes (e.g., running shoes vs. slippers, dress shoes vs. sandals).
4. Spend time discussing what types of shoes the students may want to design.  I.e. special shoes for a particular sport, shoes that can walk up trees, shoes that can walk on water, shoes that can walk on fire, etc.  
5. Explain to students that they can only use the materials located in the materials chart to create their wacky shoes.
6. Allow students time to brainstorm the purpose they want for each layer of the shoe.
7. Pass out one “Shoe template” to each student.  

8. Ask students to draw something in their foot (shoe template) to remind them of what they want their shoes to do (draw flames if the shoes are meant to walk through fire, draw fish and water if the shoes are meant to walk in or on water, draw a ball or field if the shoes are meant to help play a sport, etc.). 

Part II – 30 minutes
The instructor will: 

1. Divide wacky shoe materials between tables or groups of students, leaving the same amount of each material with each group of students.

2. Remind students that shoes have layers for different purposes and once again give them time to brainstorm the purpose of their shoes and each layer of their shoes.

3.  Ask students to construct a wacky shoe on the “Shoe template”, keeping in mind a specific purpose for each layer they design.

4.  Once students create their shoes, have volunteers display their shoes to the whole class, explaining the purpose of each distinct layer. 

5.    Allow students to redesign their shoes if necessary.
Materials List 











	Materials per class
	Amount
	Location

	Old shoes cut in half
	Teacher discretion
	Around the house or local goodwill store


	Materials per student
	Amount
	Location

	Cotton balls
	Teacher discretion
	Craft store, dollar store

	String / yarn
	Teacher discretion
	Craft store, dollar store

	Saran wrap
	Teacher discretion
	Dollar store, Supermarket

	Cardboard
	Teacher discretion
	Free at Supermarket

	“Shoe template”
	One
	Provided with Lesson

	Other various materials
	Teacher discretion
	


Vocabulary with Definitions









1. Biomedical Engineering – An engineer who designs medical devices.
2. Layers – One level on top of another.
3. Purpose – The object towards which one strives.
Assessment / Evaluation of Students








The instructor may assess the students in any/all of the following manners:

1. Ask students to explain the engineering design process.
2. Observe models: ensure that students can recognize and classify materials based on simple properties.
3. Ask students to explain the word “purpose”: clarify the definition if students do not understand.
Lesson Extensions











The instructor might incorporate this lesson in conjunction with a lesson about the seasons.  Students then may have to create a different type of shoe corresponding to each season (i.e. flip flop for summer or a snow boot for winter).
Attachments












1. “Shoe template”
Troubleshooting Tips











The instructor may wish to discuss the properties of the various materials before asking the students to create their shoes.  This will help the students create shoes that use the materials in a productive way.
Safety Issues












Students ought to handle glue, scissors, and other tools properly.
Additional Resources











None
Key Words













Biomedical Engineering, Layers, Purpose
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