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Career, Technical, & Agricultural Education







PATHWAY:  
Physical Medicine

COURSE:  

Principals of Physical Medicine
UNIT 4: 

HS_PPM_4 The Ankle Joint
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Annotation: 
This unit will provide the student with an understanding of the anatomy, range of motion, manual muscle tests and special tests, as well as prevention and treatment of the ankle joint.


Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
15 Hours 
Author: 
Adam Freeman
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
HS-PPM-12: Students will analyze the anatomy, muscular structure, vascular structure, ROM, MMT and special tests, as well as prevention and treatment of the ankle joint. 
a. Identify and locate the bones associated with the ankle joint on either a human skeleton or subject. 

b. Identify and locate the muscle origins and insertions of the foot and ankle joint on either a human skeleton or subject. 

c. Demonstrate muscle actions associated with the foot and ankle joint. 

d. Identify the primary blood vessels and nerves that innervate the foot and ankle joint. 

e. Administer PROM and AROM tests special to the foot and ankle joint. 

f. Administer MMT specific to the foot and ankle joint. 

g. Identify specific types of injuries that occur to the foot and ankle. 

h. Define the proper evaluation procedures and special tests specific to injuries associated with the foot and ankle. 

i. Identify and demonstrate proper preventative techniques to the foot and ankle joint. 

j. Utilize proper treatment techniques specific to the foot and ankle joint. 

k. Participate in mock examinations and practical simulations. 

GPS Academic Standards:
SAP1: Students will analyze anatomical structures in relationship to their physiological functions. 
a. Apply correct terminology when explaining the orientation of body parts and regions.

b. Investigate the interdependence of the various body systems to each other and to the body as a whole. 
SAP2: Students will analyze the interdependence of the integumentary, skeletal, and muscular systems as these relate to the protection, support and movement of the human body. 
a. Relate the structure of the integumentary system to its functional role in protecting the body and maintaining homeostasis. 

b. Explain how the skeletal structures provide support and protection for tissues, and function together with the muscular system to make movements possible.
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Enduring Understandings: 
Accurate knowledge of ankle anatomy, assessment and treatment is valuable to maintaining a high quality of life.  Students will use this knowledge as they mature as it pertains to their own physical abilities as well as the functional anatomy of those around them.

Essential Questions: 
•
What might be some structural problems that might affect the performance of the ankle joint?
· Which muscle groups are the most important when rehabilitating an ankle injury?
· Why are inversion sprains more common than eversion sprains?
· What are the motions performed at the ankle joint and which muscles are responsible for them?
· What is the importance of the peroneal muscle group in the rehabilitative process of the ankle?

· What are the main bones that make up the ankle joint?

· Compare and contrast some common foot and ankle injuries.
· What are the common vascular structures of the ankle?
· Which nerves innervate the muscles of the ankle?
· What is the difference between a Passive Range of Motion(PROM) and Active Range of Motion (AROM)?
· What is the purpose of performing a manual muscle test of the ankle?
· What is a typical mechanism of injury for the ankle?
· What are some common special tests that would be used to evaluate an ankle injury?
· What are some common areas that you should palpate when examining the ankle joint?
Knowledge from this Unit:  
Students will:
•
 Recall and locate the bones associated with the ankle joint on either a human skeleton or subject.

•
Identify and locate the muscle origins and insertions of the ankle joint on either a human skeleton or subject.
· Provide specific types of injuries that occur to the ankle.

Skills from this Unit:  
Students will be able to:
· Demonstrate muscle actions associated with the ankle joint.

· Administer Passive Range of Motion (PROM) and Active Range of Motion (AROM) tests special to the ankle joint.

· Administer MMT specific to the ankle joint.

· Demonstrate special test of the ankle joint.
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Assessment Method Type: 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

_x_ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 

Ankle Anatomy Test
Ankle Test Review
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•
LESSON 1:  INTRODUCTION TO THE ANKLE JOINT

1.
Identify the standards. Standards should be posted in the classroom.     
HS-PPM-12: Students will analyze the anatomy, muscular structure, vascular structure, ROM, MMT and special tests, as well as prevention and treatment of the ankle joint. 
a. Identify and locate the bones associated with the ankle joint on either a human skeleton or subject. 

b. Identify and locate the muscle origins and insertions of the foot and ankle joint on either a human skeleton or subject. 

c. Demonstrate muscle actions associated with the foot and ankle joint. 

d. Identify the primary blood vessels and nerves that innervate the foot and ankle joint. 

e. Administer PROM and AROM tests special to the foot and ankle joint. 

f. Administer MMT specific to the foot and ankle joint. 

g. Identify specific type of injuries that occur to the foot and ankle. 

h. Define the proper evaluation procedures and special tests specific to injuries associated with the foot and ankle. 

i. Identify and demonstrate proper preventative techniques to the foot and ankle joint. 

j. Utilize proper treatment techniques specific to the foot and ankle joint. 

k. Participate in mock examinations and practical simulations. 

        2.
Review Essential Question(s)
· What might be some structural problems that might affect the performance of the ankle joint?
· Which muscle groups are the most important when rehabilitating an ankle injury?
· Why are inversion sprains more common than eversion sprains?
· What are the motions performed at the ankle joint and which muscles are responsible for them?
· What is the importance of the peroneal muscle group in the rehabilitative process of the ankle.

· What are the main bones that make up the ankle joint?
· Compare and contrast some common foot and ankle injuries.
3.
Identify and review the unit vocabulary. Terms may be posted on a word wall. For definitions, see the Ankle Joint Vocabulary and Definitions Reference Guide.
	Eversion
	Inversion
	Syndesmosis

	Peroneal 
	Plantarflexion
	Dorsiflexion

	Medial tibial stress syndrome
	Plantar fasciitis
	Achilles tendon

	Gastrocnemius
	Soleus
	Tibia

	Fibula
	Calcaneus
	Talus

	Posterior tibialis
	Anterior tibialis
	Metatarsal

	Cuneiform
	Cuboid
	Phalanges

	Stirrup
	Horseshoe
	Figure-8

	Heel lock
	Anchor
	Closed basket weave


4.
Students will use internet resources to locate photos and images of lower extremity injuries to share with class.
5. Distribute the Cornell Notes Handout and show the Ankle Injuries PowerPoint.  Students will use the Cornell note format to take notes and come up with five questions about what they learned from the presentation.
6. Students will be given Ankle Sprains Notes.
7. Students will be given Protective Taping and Wrapping Handout.
8. The instructor will demonstrate the proper method for taping an ankle using the closed basket weave technique.  Students will practice tearing tape and taping their classmates.
9. The instructor will demonstrate the proper way to wrap an ankle using a foam horseshoe pad for an acute ankle sprain.  Students will practice in pairs.

10.
Summary: The most important aspects of this lesson are learning the anatomy of the ankle and foot.  This knowledge is a prerequisite for future material.
•
LESSON 2:  NEUROVASCULAR ANATOMY OF THE ANKLE 

1. Review Essential Questions. 
· What are the common vascular structures of the ankle?
· Which nerves innervate the muscles of the ankle?
2.
Students will make muscle cards of the muscles that surround the ankle joint.  Use the Anatomy Coloring Handout to color the neurovascular structures of the ankle.  Students should identify the dermatomes and myotomes that occur around the ankle as well as the neurovascular structures.

3. 
Summary: At the end of this lesson, students should have a working knowledge of the neurovascular anatomy of the ankle and its musculature.  In addition, they should know the myotomes and dermatomes, their locations and muscles they control.

•
LESSON 3:  INJURY EVALUATION OF THE ANKLE

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What is the difference between a Passive Range of Motion(PROM) and Active Range of Motion (AROM)?
· What is the purpose of performing a manual muscle test of the ankle?
· What is a typical mechanism of injury for the ankle?
· What are some common special tests that would be used to evaluate a ankle injury?
· What are some common areas that you should palpate when examining the ankle joint?

2. Go to www.mayoclinic.com and post a link to six to eight different types of knee injuries on your blog.  Break the class into groups according to how many links to injuries you have on your blog.  Have each group go to their assigned link and put together a PowerPoint presentation on their injury.
3. Pair students up and show students clips of ankle special tests.  Have them perform them on each other while the instructor supervises them and makes sure that their hand placement is correct. Be sure the tests used in the Culminating Performance Task are covered: the anterior drawer test, Thompson’s test, and Kleiger’s test.
4. Summary of Lesson: At the end of this lesson, students should have a general knowledge of some common ankle related injuries as well as the manual muscle and special tests to check for them.

•
ATTACHMENTS FOR LESSON PLANS

Ankle Sprains Notes
Bones of the Ankle and Foot Notes
Protective Taping and Wrapping Handout
Ankle Injuries PowerPoint
Anatomy Coloring Handout
•
NOTES & REFLECTION: 

The Anatomy Coloring Handout is a page from the Anatomy Coloring Book. This book is available online and in most bookstores. 
Parts of this lesson call for use of a blog. Have a site prepared before beginning the unit, as set-up for a blog can take some time.
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Culminating Unit Performance Task Title: 
Special test check-off:  Closed basket-weave ankle taping

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Ankle Taping
Students will have 2 minutes to successfully tape an ankle using the elements discussed in the “Protective  taping and Wrapping” notes.
Additional information about ankle taping technique can be found at these websites:

· http://www.nismat.org/traincor/ankle_tape.html
· http://emedicine.medscape.com/article/86495-overview
Special test check-off

Students will be checked for proper technique, hand placement and test specificity for the anterior drawer test, Thompson’s test, and Kleiger’s test.

Attachments for Culminating Performance Task: 
Ankle Taping and Special Test Rubric  
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Web Resources:
www.mhhe.com/floyd15e - the Manual of Structural Kinesiology Online Learning Center for anatomy flash cards, animations, self-grading quizzes

www.hughston.com  –a website which is the home of the famous Hughston Clinic in Columbus, GA.

www.nata.org  – the homepage of the National Athletic Trainers Association

www.aaos.org  - the American Academy of Orthopedic Surgeons 

www.ortho-u.net – this site has an extensive index of links to fractures, joints, muscles, nerves, trauma, medications, medical topics and lab tests

www.vh.org – numerous slides, patient information

www.medsite.com – Allows the student to enter any medical condition and it will search the net to find relevant articles

www.gwc.maricopa.edu/class/bio201/index.htm – Anatomy and Physiology tutorials
http://www.nismat.org/traincor/ankle_tape.html – Closed basket weave ankle taping technique
http://emedicine.medscape.com/article/86495-overview—Ankle Taping information and technique
Materials & Equipment: 
· Computer with internet access

· Goniometers

· Projection equipment
· DVD player/VCR

· Pen and paper
· Full body skeletal model
· Treatment tables

· Muscled ankle and foot model

· The Anatomy Coloring Book

· Wrapping Materials
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	x
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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