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Career, Technical, & Agricultural Education







PATHWAY:  
Physical Medicine

COURSE:  

Principles of Physical Medicine
UNIT 3: 

HS_PPM_3 The Knee Joint:
Injury Assessment, Evaluation, Prevention and Treatment
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Annotation: 
This standard 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 knee joint.

Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
11 hours
Author: 
Adam Freeman, EdS, ATC
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.


GPS Focus Standards: 
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HS-PPM-11: Students will analyze the anatomy, muscular structure, vascular structure, ROM, MMT and special tests, as well as prevention and treatment of the knee joint. 
a. Identify and locate the bones associated with the knee joint on either a human skeleton or subject. 

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

c. Demonstrate muscle actions associated with the knee joint. 

d. The student will identify the primary blood vessels and nerves that innervate the knee joint. 

e. Administer PROM and AROM tests special to the knee joint. 

f. Administer MMT specific to the knee joint. 

g. Identify specific type of injuries that occur to the knee. 

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

i. Identify and demonstrate proper preventative techniques to the knee joint. 

j. Utilize proper treatment techniques specific to the knee joint. 

k. Participate in mock examinations and practical simulations. 

GPS Academic Standards:
SAP1: Students will analyze anatomical structures in relationship to their physiological functions. 
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. 
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Enduring Understandings: 
Accurate knowledge of knee anatomy, assessment and treatment is valuable to maintaining a high quality of life.  Students will use this knowledge as they mature since it pertains to their own physical abilities as well as the functional anatomy of those around them.
Essential Questions: 
· What are the common vascular structures of the knee?
· What are some of the factors to be considered in assessing, evaluating and treating the knee Joint?

· What are some measures one could take to prevent injury to the knee joint?
· Why do meniscus tears rarely heal naturally and usually require surgery to fix them?
· What are the differences between a Passive Range of Motion (PROM) and Active Range of Motion (AROM)?
· What are some common areas that you should palpate when examining the knee joint?
· How does biomechanics aid in preventing knee injuries?
· What are some common treatment options for knee injuries?
· What are some rehabilitative exercises that might be commonly used to treat knee injuries?

Knowledge from this Unit:  
Students will be able to:
· Identify and locate the bones associated with the knee joint on either a human skeleton or subject.
· Locate the muscle origins and insertions of the knee joint on either a human skeleton or subject.

· Recognize specific types of injuries that occur to the knee.

· List some common treatment options that are utilized for knee injuries.

· Name some rehabilitative exercises that might be commonly used to treat knee injuries.

· Describe the difference between a Passive Range of Motion (PROM) and Active Range of Motion (AROM).


· Summarize the purpose of performing a manual muscle test of the knee.

· Explain a typical mechanism of injury for the shoulder.

Skills from this Unit:  
Students will:
· Differentiate between different muscle actions associated with the knee joint.

· Administer Passive Range of Motion (PROM) test to the knee joint

· Utilize the Active Range of Motion (AROM) test to assess the knee joint.
· Apply Manual Muscle Test (MMT) specifically to the knee joint.

· Demonstrate special test of the knee joint.

[image: image3.jpg]% ASSESSMENTS




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

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Special Tests Matching Quiz

Knee Joint Unit Test
Knee Joint Unit Test Answer Key
Knee Injury Assessment, Evaluation, Prevention Treatment Test
Knee Injury Assessment, Evaluation, Prevention Treatment Test Answer Key
[image: image4.jpg]% LESSON PLANS





•
LESSON 1:  INTRODUCTION TO KNEE ANATOMY
1.
Identify the standards. Standards should be posted in the classroom.     
HS-PPM-11: Students will analyze the anatomy, muscular structure, vascular structure, ROM, MMT and special tests, as well as prevention and treatment of the knee joint. 
a. Identify and locate the bones associated with the knee joint on either a human skeleton or subject. 

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

c. Demonstrate muscle actions associated with the knee joint. 

d. The student will identify the primary blood vessels and nerves that innervate the knee joint. 

e. Administer PROM and AROM tests special to the knee joint. 

f. Administer MMT specific to the knee joint. 

g. Identify specific type of injuries that occur to the knee. 

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

i. Identify and demonstrate proper preventative techniques to the knee joint. 

j. Utilize proper treatment techniques specific to the knee joint. 

k. Participate in mock examinations and practical simulations. 


2.
Review Essential Question(s). 

· What are some of the factors to be considered in assessing, evaluating and treating the knee Joint?
· What are some measures one could take to prevent injury to the knee joint?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall. 
	Patella
	Tibia
	Fibula

	Tibia
	Rectus  femoris
	Vastus lateralis

	Vastus intermedius
	Vastus medialis
	Semimembranosus

	Semitendinosus
	Biceps femoris
	Popliteus

	Lateral collateral ligament
	Medial collateral ligament 
	Anterior cruciate ligament

	Posterior cruciate ligament
	Meniscus
	Bursa

	Gastrocnemius
	Quadriceps contusion
	“Unhappy triad”

	Lachman’s test
	Valgus stress test
	Varus stress test

	Anterior drawer test
	Posterior drawer test
	Chondromalacia

	ROM 
	MMT
	special tests

	PROM
	AROM
	


4.
Interest approach:

Students will use internet resources to identify famous athletes that have suffered knee injuries.  Students will vote on their favorite “comeback athlete” based on the degree of injury and relative success achieved upon their return.

5. Review The Knee Joint Power Point (Slides 1-21). Students will take notes using the Cornell Notes Template Handout.
6. Give the students the knee anatomy coloring sheets from an Anatomy coloring book.  These will be collected at the end of the unit. *Teacher Note: You will need to make these Coloring Books available for your students or make arrangements for student to purchase their own coloring books prior to this unit. Coloring Books can be purchased at Walmart or major book retailer stores.
7. Follow the link to an online educational interactive website that reviews the skeletal system http://www.innerbody.com/image/skelfov.html. You can roll over the different bones that compose the knee and a description is provided. You may have the students do this activity individually, with partners or as a class. 
8. Students will use Play-Doh or modeling clay to construct a model of the knee showing the bones and four major ligaments. Distribute Knee Diagram Handout for students to use as a reference.
9. Summary: 

To review what they have learned about the knee’s anatomy, have students play the interactive quiz game found at http://www.purposegames.com/game/label-the-knee-quiz
•
LESSON 2:  NEUROVASCULAR ANATOMY OF THE KNEE 

1. Review Essential Questions
· What are the common vascular structures of the knee?
· Why do meniscus tears rarely heal naturally and usually require surgery to fix them?
2. Review The Knee Joint Power Point (Slides 22-47). Students will take notes using the Cornell Notes Template Handout. Students will make muscle cards of the muscles that surround the knee joint. Use the Anatomy Coloring Book to color the neurovascular structures. Students should identify the dermatomes and myotomes that occur around the knee as well as the neurovascular structures.
3. Summary:

Use the Anatomy Coloring Book to color the neurovascular structures. Students should identify the dermatomes and myotomes that occur around the knee as well as the neurovascular structures.
•
LESSON 3:  Injury Evaluation of the Knee

1. Review Essential Questions. 
· What is the difference between a Passive Range of Motion (PROM) and Active Range of Motion (AROM)?
· What are some common areas that you should palpate when examining the knee joint?
2. Hand out the Knee Special Tests Worksheet. Once students have filled out the worksheet, assign partners and have them use their sheet to perform the special tests on their partner.  Circulate among them answering questions and making sure that they are performing the tests correctly. Distribute Manual Muscle Test Scale Handout to students. *Teacher’s Note: Use Teacher Knee Special Tests Worksheet Answer Key to go over answers.
3. Using the internet, have students research assigned knee injuries. Students can choose to present the information they found by creating a poster, PowerPoint, and/or brochure. 
4. Summary of Lesson:

Distribute Special Tests Matching Quiz to students. 

•
LESSON #4:  Knee Injury, Prevention and Treatment 

1. Review Essential Questions. 
· How does biomechanics aid in preventing knee injuries?
· What are some common treatment options for knee injuries?
· What are some rehabilitative exercises that might be commonly used to treat knee injuries?

2. Put students in small groups and have them design a rehabilitation protocol and return to play criteria for the following injuries:

a. Menisectomy

b. ACL reconstruction

c. Total knee arthroplasty

d. MCL sprain

e. Patellar tendon rupture

f. Torn Meniscus

Students will design their own worksheet to evaluate patient progress through treatment and rehabilitation. 

3. Provide copies of the following to students depending on their topic: On Field Knee Injuries Presentation, ACL Injury Prevention Presentation, ACL Rehabilitation Handout, Injury Brochure Meniscus Handout, and/or Total Knee Replacement Handout. Also be sure that every student receives a Knee Injuries Handout.
4. Be sure to distribute the Knee Joint Unit Review Handout for students to use when studying for their unit test.
•
ATTACHMENTS FOR LESSON PLANS

· The Knee Joint Powerpoint
· Knee Injuries Handout

· Knee Joint Unit Review Handout
· Knee Special Tests Worksheet
· Knee Special Tests Worksheet Answer Key
· Injury Brochure Meniscus Handout
· Total Knee Replacement Handout
· On Field Knee Injuries Presentation Handout
· Cornell Notes Template Handout
· ACL Injury Prevention Presentation Handout
· ACL Rehabilitation Handout

· Knee Diagram Handout

· Manual Muscle Test Scale Handout

•
NOTES & REFLECTION: 

*The Anatomy Coloring Book can be purchased at any local bookstore.  Modeling clay can be purchased at most large department stores like Wal-Mart or Target.  The videos of the surgeries can be accessed thru your contacts with your orthopedic surgeon and various websites.
*If possible, you may consider inviting an orthopedic doctor/surgeon to come speak to your class.
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Culminating Unit Performance Task Title: 

Manual Muscle Test Poster
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will create a poster that could be easily referenced on how to administer a manual muscle test. Use the Manual Muscle Test Handout for information to complete poster
Attachments for Culminating Performance Task: 

Manual Muscle Test Handout 

Manual Muscle Test Poster 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 tutorial
· http://www.innerbody.com/image/skelfov.html
· http://www.purposegames.com/game/label-the-knee-quiz
Materials & Equipment: 
•
Computer with internet access

•
Goniometers

•
Projection Equipment
•
DVD player/VCR

•
Pen and paper

•
Classroom set of textbooks, Assessment of Athletic Injuries, Manual of Structural Kinesiology, Principles of Athletic Training (8th Edition)

•
Full body skeletal model

•
Muscled knee model
· Modeling clay
· Play-Doh
· Treatment tables
· Surgical DVD’s and videos
· Anatomy Coloring Book

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
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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