Prosthetic Limbs STEM Lesson Plan
Title: Prosthetic Limbs
Grade Level: 11-12th Grade
Questions to ask before designing a lesson:
1.  What is the essential question(s) for the lesson?  

1. Explain how a muscle contracts.

2. What functions of the muscular system helps to keep the body working appropriately?

3. Describe the use of prosthetics.

4. Describe the ethical concerns of prosthetics.

a. Why is this question relevant?
In the study of anatomy and physiology, students must understand the connections between different body systems and how they act together to produce a result.
b. What is the connection to real life?

Students are able to see the importance of prosthetic limbs in real life.  They will understand how prosthetics are built and begin to understand the concerns with the use of prosthetics.
2. What techniques are used to make the lesson:

a. inquiry- based?
Students will use an inquiry based approach when designing their prosthetic limb.  They will be given possible materials to use, but it is their choice for what they actually use and to design their own plan for the limb.
b. project- based?  
Students will use a project based approach when completing their research paper on the ethical concerns with the use of prosthetics.
3. What are the lesson outcomes?

By the end of the lesson, students should be able to describe the various types of body movements.  They should be able to explain how muscles move bones, and they should be able to describe how prosthetics are built.  Finally students should have an understanding of the ethical concerns in science.
4. How is participant discourse promoted?
Students will work in groups of 3-4 people for both the lab activities and the building of the prosthetic limb.  Students will work more independently on the article and completing their research paper.  Students are asked to reflect upon their design of the prosthetic limb and make revisions if necessary.
5. How are science, technology, engineering, and mathematics addressed in the lesson?
a. Science – This lesson pertains to several aspects of Anatomy and Physiology.  Prior to the lesson, students will have an understanding of bone and muscle anatomy, general bone structure, bone physiology, general muscle structure, and muscle physiology.  During the lesson, students will be expected to gain a better understanding of how muscles move bones.
b. Technology – Students will use computers during the webquest to gain and understanding of prosthetics.  They will also use the computer to complete their research paper.  While students are building their prosthetics, they will be using various materials.
c. Engineering – Students are required to design a plan for the prosthetic, to carry out their plain, and to examine and revise their plan once they are finished.
d. Mathematics – Students must use measurements to build their prosthetic limb.
6.  Use the table below to match standards.
	Standard
	Standard Number (s)
	Activity

	Common Core Standard for Mathematical Practice
	4
5

6
	Model with mathematics (building of prosthetic)
Use appropriate tools strategically (building of prosthetic)

Attention to precision (building of prosthetic)

	International Technology Education Association Standards for Technological Literacy
	3
9

10

11

18
	Relationship among technologies and other fields (article and research)
Engineering design (building of prosthetic)

Role of troubleshooting, experimentation in problem solving (building or prosthetic and research)

Apply the design process (building of prosthetic)

Transportation technologies (building or prosthetic)

	Common Core Reading Standards for Literacy in Science and Technical Subjects
	1
4
	Read closely and cite textual evidence (article and research)
Interpret words and phrases as they are used in text (article and research)

	Common Core Writing Standards for Literacy in History/ Social Studies, Science and Technical Subjects
	1
4

5

7

9
	Write arguments focused on content (research)
Produce clear and coherent writing (research)

Develop and strengthen writing (research)

Conduct short research projects to answer question (research)

Draw evidence from informational texts to support analysis (research)

	Skills and Processes Core Learning Goals for Science
	3
4

5

6

7
	Carry out scientific investigations effectively (lab activity, building of prosthetic)
Demonstrate that data analysis is a vital aspect of the process of scientific inquiry (building of prosthetic)

Use appropriate methods for communicating in writing and orally the process and results of scientific investigation (lab and building of prosthetic)

Use mathematical processes (building of prosthetic)

Show connections between sciences and other fields (research)

	Content Standard
	6.2.all
	General functions of the skeletal and muscular systems (lab and building of prosthetic)
Anatomical names and markings of familiar bones (lab)
Body movements (lab and building of prosthetic)
Anatomy of skeletal muscle (lab)
Basic physiology of muscle contraction (lab and building of prosthetic)
Naming, identification, location, and function of major skeletal muscles (lab)


7.  5E Model – STEM lessons will use the 5E Model
	5E Lesson Components
	Description of  Activity

	Engagement

The activities in this section capture the participants’ attention, stimulate their thinking, and help them access prior knowledge.
	Students will complete dissection of chicken wing.  They should be able to show how muscles move bones and be able to describe this process.

	Exploration

In this section, participants are given time to think, plan, investigate, and organize collected information.
	Students will read an article, using text rendering, on a real life scenario on the use of a prosthetic limb.  They should be able to discuss the affects of the prosthetic limb on the individual.

	Explanation

Participants are now involved in an analysis of their exploration. Their understanding is clarified and modified because of reflective activities.
	Students will complete a webquest on prosthetic limbs.  Students will gather information on the history of the use of prosthetics, and how they are used today.

	Extension

This section gives participants the opportunity to expand and solidify their understanding of the concept and/or apply it to a real world situation.
	Students will make a model of a prosthetic limb, and test to see how well it works.  They will be given a variety of materials they can use, and will design their own limb.  They will then test the model to see how well it works, and will make necessary changes to their design.

	Evaluation

Evaluation occurs throughout the lesson. Scoring tools developed by teachers and participants target what participants must know and do. Consistent use of scoring tools improves learning.
	Students will complete a research paper discussing the ethical concerns with the use of prosthetics.  Students will need to complete research, an outline, a rough draft, and a final draft.  Students will be evaluated during each step.




Unit: Two
Topic: Muscular System 
Standards: 6.2.all
Focus:
The essential function of muscle is contraction, a unique characteristic that sets it apart from any other body tissue.  As a result of this ability, muscles are responsible for essentially all body movement and can be viewed as the “machines” of the body.
Objectives:

1. SWBAT identify the different types of body movements.

2. SWBAT describe how muscles move bones.

3. SWBAT describe how prosthetics are built.

Essential Questions:

5. Explain how a muscle contracts.

6. What functions of the muscular system helps to keep the body working appropriately?

7. Describe the use of prosthetics.

8. Describe the ethical concerns of prosthetics.

Materials:

1. Chicken Wing Lab Materials

2. Article: The Human Body Shop

3. Computers and Webquest

4. Building a Prosthetic Limb Sheet

5. Prosthetic Limb Essay Sheet

Procedure:

Engage: 

(60 minutes) Students will complete chicken wing lab.
Explore: 

(20 minutes) Students will read article on The Human Body Shop: Rebuilding a Battered Body.  Students will use text rendering strategy as a class to discuss article.

Explain: 
(45 minutes) Students will complete webquest on prosthetic limbs.
Extend:

(60-90 minutes) Students will model of a prosthetic limb.
Evaluate:

(Time will vary depending on how much is done in school and how much is done at home) Students will complete essay discussing the ethical concerns of prosthetic limbs.

Assessment:

1. Correct responses and participation with lab activity.

2. Participation with article.

3. Correct responses to webquest.

4. Correct responses and participation with building the prosthetic limb.

5. Correct responses to essay.

Reflection:

1. Did this plan help me meet my goals and objectives?

2. What else could I have done?

3. Were there any student comments, questions, interests or engagements that may be useful to this lesson in the future?

4. Did this lesson promote student learning?

5. What are my personal thoughts or feelings about the lesson?
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Chicken Wing Lab

Purpose: To examine how muscles move bones.

Hypothesis: Briefly describe what you know about muscles and bones and how they move.

______________________________________________________________________________________________________________________________________________________________________________

Materials:

· Chicken Wing

· Dissection Materials

· Gloves

· Tray

Procedure:

1. Remove skin from chicken wing.  Be careful not to damage underlying tissue.

2. Examine chicken wing.  Be able to locate muscles, bones, tendons and ligaments.

3. Move different muscles and examine how the movement of the chicken wing changes.

Conclusion Questions:

1. In a well organized paragraph, explain how muscles move bones.  (Remember to use correct vocabulary).

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 Error: (describe what you could have done better)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name: ________________________

Prosthetics Webquest

Go to http://science.howstuffworks.com/prosthetic-limb.htm and answer the following questions.

1. Define the word “amputation.”

2. What is a bionic artificial limb?

3. What were the earliest accounts of prosthetic limbs?

4. What is the oldest documented artificial body part and where was it found?

5. In the early 16th century, what French military doctor contributed to the first major advances in prosthetic limbs?

6. When was the Artificial Limb Program established?

7. What materials are now used in modern prosthetic limbs?

8. What are the three main parts of prosthetic limbs (found in both ancient and modern types) and describe each.

9. Describe the difference between a transfemoral and transtibial amputation.

10. Describe the basic design on how prosthetic limbs are built.

11. Describe the difference between body-powered prosthetic limbs and externally powered prosthetic limbs.

12. Are prosthetic limbs expensive?  How do you think this effects the availability of prosthetic limbs?

13. Describe how the targeted muscle reinnervation (TMR) prosthetic limbs work.







Name: ________________________________

Design Your Own Prosthetic Limb

Step 1: Determine what materials you will use.

There are several materials available for you to use.  You may use as many or as few as you would like.  List the materials you plan to use below.

Step 2: Determine your plan to make your limb.

Once you know what materials you are going to use, describe below how you are going to make your prosthetic limb.  Be sure to have your procedure approved by the teacher BEFORE you begin building!  It will be helpful to include pictures to show how you will build the limb.

Procedure:

Diagrams/Pictures:

Step 3: Build and test your limb.

Build your limb using your materials and attach it to one of the “patients available.”  Once you build your limb, test to see how well it works.  Describe your results below.

Step 4: Adjustments

Once your limb is built and you have tested it, are there any problems?  Does it work as well as you hoped?  If not, what can you change to make it better?







Name: _______________________

Prosthetic Limbs Conclusion – Ethical Concerns 

You are going to research the ethical concerns of prosthetic limbs.  First, you need to pick a position.  How do you feel about prosthetic limbs?  Do you think anyone who needs them should be able to get them?  Complete research on this topic.  You need to use at least one book source and two internet sources.  Use the space below to write down the information, be sure to cite where you get your information!

Outline:  You need to organize your thoughts for your essay.  You essay need to be 4 paragraphs, each containing at least 5 sentences.  Your first paragraph should be an introduction, the next two (or more) need to contain your research, and the last should summarize your thoughts. 

Rough Draft:  You need to type a rough draft of your essay.  Once you have typed it, you need to have it checked by your teacher, and have your teacher initial here that it was completed: ____________

After you complete your rough draft, you need to edit your rough draft using a colored pen or pencil.  After you make revisions, the rough draft needs to be turned into your teacher for editing.

Final Draft: Once your rough draft is returned from your teacher, you need to address any of the concerns, and complete your final draft.  Your final draft is due: ______________
6

