SAMPLE BIOMECHANICAL ANALYSIS OF OVERARM THROW

A.  Introduction:

Performer:                       Age:                      Gender:                Skill Level: Advanced
Skill:  Overarm throw

BMK purpose: Project an object with the body with moderate force and optimal accuracy

BMK Task: Throw a ball overhand a distance of 30 feet for maximum accuracy.

B.  Criteria for Performance:

Preparation

1.
Ball held in pads of fingers in contact with seams of ball.




Why? Allows for control (contact) and velocity (roll off fingertips)
2. 
Non-throwing side to target.


Why? Sets up body for opposition and transition

3. 
Weight primarily on back foot.

Why? Starting position to allow body to initiate momentum

4.
Throwing arm brought back behind head with elbow up.


Why? Arm is set up to act as a lever preparing to move towards a target

Execution

5. 
Transfer weight from back to front.


Why? Initiates momentum to generate force of body

6.
Hip and trunk rotation towards the target.


Why? Rotation also adds to momentum to generate force in direction of target

7.
Elbow leads with extension towards target.

Why? Leads the kinetic chair of the throwing extremity…elbow/wrist/fingers

8. 
Snap wrist upon release of ball.


Why? Provides end of throwing arm kinetic chair and also adds spin to the object

Follow-through

9. 
Allow throwing arm to flow naturally across body.

Why? Natural progression of arm movement..decreases chance of injury 

10. 
Continue weight shift to a balanced ready position.


Why? Ready position for the next action

C.  Skill Classification:

open/closed      motor/cognitive      gross/fine      discrete/continuous/serial 

D. Forces:

	On Body
	On Implement
	On Object

	Gravity

Wind resistance

Friction (feet/shoes)

Weight of clothes

Weight of ball

Friction (ball/hand)

Ground reaction forces

Friction (shoes/ground)


	N/A
	Gravity

Wind resistance

Body

Friction (hand/ball)


E.  Joint Movement:

PREPARATION (opposition: R arm / L leg)

	Joint
	Movement(s)
	Muscles used

	Neck
	Rotation
	Sternocleidomastoid

	Shoulder B&S
	Horizontal abduction
	Posterior deltoid

	Shoulder GR
	Retraction
	Middle deltoid

	Trunk
	Lateral flexion

Rotation
	Rectus abdominis

Ext/Int obliques

	Elbow
	Flexion
	Biceps brachiee

	Forearm
	Pronation
	Pronator teres

	Wrist
	Hyperextension
	Extensor carpi ulnaris/radialis

	Hip


	Extension

Adduction
	Gluteus maximum

Gluteus minimum

	Knee
	Flexion
	Hamstrings

	Ankle/Foot
	Plantar flexion
	Gastrocnemius


EXECUTION (opposition: R arm / L leg)

	Joint
	Movement(s)
	Muscles used

	Neck
	No change
	

	Shoulder B&S
	Horizontal adduction
	Pectoralis major

	Shoulder GR
	Protraction
	Pectoralis major

	Trunk


	Flexion

Rotation (opposite direction)
	Rectus abdominis

Ext/Int obliques

	Elbow
	Extension
	Triceps brachii

	Forearm
	No change
	

	Wrist
	Flexion
	Flexor carpi radialis/ulnaris

	Hip


	Flexion

Abduction
	Iliopsoas

Gluteus minimus

	Knee
	Extension
	Quadriceps

	Ankle/Foot
	Dorsiflexion
	Anterior tibialis


F. Prescription for Improvement

	Error Detected
	Recommendations for Improvement

	Lack of power


	Transfer of weight into throw

	Lack of accuracy


	Eyes and head on target

	Pushing the ball


	Arm back in prep and flex wrist upon release

	Off balance


	Feet balanced with shift of weight
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Preparation

1.
.






Why? 
2. 
.
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3. 


Why? 
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Execution

5. 


Why? 

6.


Why? 

7.


Why? 

8. 


Why? 

Follow-through

9. 

Why? 

10. 


Why? 

C.  Skill Classification:

open/closed      motor/cognitive      gross/fine      discrete/continuous/serial 

D. Forces:

	On Body
	On Implement
	On Object

	
	
	


E.  Joint Movement:

PREPARATION  __ R arm   ___L arm   ___Both arms

	Joint
	Movement(s)
	Muscles used

	Neck
	
	

	Shoulder B&S


	
	

	Shoulder GR
	
	

	Trunk


	
	

	Elbow
	
	

	Forearm
	
	

	Wrist
	
	

	Hip


	
	

	Knee
	
	

	Ankle/Foot
	
	


EXECUTION
__ R leg   ___L leg   ___Both legs

	Joint
	Movement(s)
	Muscles used

	Neck
	
	

	Shoulder B&S


	
	

	Shoulder GR
	
	

	Trunk


	
	

	Elbow
	
	

	Forearm
	
	

	Wrist
	
	

	Hip


	
	

	Knee
	
	

	Ankle/Foot
	
	


F. Prescription for Improvement

	Error Detected
	Recommendations for Improvement

	
	

	
	

	
	

	
	


PED 340 BIOMECHANICS OF SPORT/EXERCISE






BIOMECHANICAL SKILL ANALYSIS PRESENTATION

Directions: 

1.
30 students = 6 groups of 4; 2 groups of 3.  

2.
Select a sport/exercise motor skill that you are familiar with. One of you must be able to demonstrate this skill at an advanced level of performance. 

3.
Let me know today or Monday (write on index card I will provide):


a.
Who your group members are;


b.
First and second choice of the skill you select to present and analyze;


c.
We will select/assign dates for presentation on Monday (to begin ____).

For Skill Analysis Presentation: (35-40 mns.: address all information listed on skill analysis sheet)   *Complete ahead of time

*Part A: Introduction 

Introduce yourselves to the class and review the “Introduction” information. 

*Part B: Criteria for Performance

Demonstrate the skill (several times) and then, as your advanced performer continues to demonstrate, identify the criteria for each “preparation,” “execution,” and “follow-through.” (NOTE: Get approved by me ahead of time for the “freeze point” for your preparation and execution.) Point out each aspect of the criteria as the performer demonstrates it. As you review each criteria, explain in detail the BMK “WHY” for that criteria. 

Part C: Skill Classification

(Involve class) Identifying the classifications and explain “why” for each. 

Part D: Forces

(Involve class) Identifying these forces related to the skill being performed.

Part E: Joint Movement

(Involve class) As the performer demonstrates and “freezes,” (note approval of “freeze points” above), identifying the movements and muscles for the preparation and execution of the skill. Include all movements. Be familiar with all primary muscles and their spellings. For bi-lateral segments (arm/leg), select the segment most important/involved with that skill (e.g. right arm for a right-handed thrower and left leg). Analyze one arm and analyze one leg (opposition based on most active limb).

Part F: Skill Analysis Prescription

(Involve class) Have a member of your group who is inexperienced/lower skill level, demonstrate the skill. As the performer continues to demonstrate the skill, identifying the error detected, effect on performance, prescription for performance. Cover 3-4 key errors. Be thorough and take your time.

NOTE: Up to your group whether you want to have the class actively participate in performing the skill and/or whether you would like to use videotaping material as part of your presentation.

Additional Info:


1.
Your skill analysis sheet with * completed (typed) should be turned in to 
me by 7:30 the morning of your presentation (ideally, you can send to me 
by attachment the night before) so that I can make copies. 




E-mail me if you want the template.

2. 
Class members will be completing their sheets during your skill analysis.

3. 
You will be evaluated by your own group members, peers, and Instructor (see attached evaluation sheet). 

4.
If a group member is absent, the group members present will present and an incomplete given to the absent member for PED 340.

5.
All group members must participate equally DURING the presentation. All group members should dress appropriately for activity.

No gum/hats/sunglasses.


6.
Speak loudly and clearly and please treat your classmates with respect.


7.
Let me know ASAP about anything you need (including facilities).

8.
Let the class know the class before your presentation where we will meet; 
have an ALTERNATE PLAN in the event of bad weather in case you plan 
to be outdoors.

9.
Please talk to me re: questions, need help, (provided not at the last minute).  dowdd    

10.
Any changes to the project directions need prior approval by me

12.       Following all directions also counts as part of your project grade.


IMPORTANT: Strongly suggested that you DO PRACTICE your entire presentation ahead of time – who will do what, who will say what, etc etc. 


(DO NOT WING IT)

I can almost guarantee your presentation will go more smoothly if you have practiced it. Take this project seriously as it is 20% of your final grade. All group members may or may not get the same grade depending on levels and quality of participation. (note: if a group is having difficulty in getting equal preparation participation from all group members and you want me to intervene, let me know.)
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BIOMECHANICAL SKILL ANALYSIS

PRESENTATION GROUPS/SKILLS SPRING 2008


Golf Swing



Soccer Shooting


Allison Mashburn


Dani Hollabaugh


Lindsay Smith



Katie McDonald



Drew Gregory



Sarah Matthews


Meagan McGuire


Rebekah Puffer

Power Clean



Surfing: Popping up on board


Josh Rackley



Wade Womble


Eric Procknal



Cody Charland


Martin
Hubner



Madison Hill


Michael Castro








Sprinting (coming out of blocks)

Soccer Kick/Shot





Val Vasquez


Amanda Cameron


Steve Welc


Amber Norris



Ryan Lee


Jason Allen



Alex Antunes

Basketball Free Throw


BB/SP Batting


Jimmy Izydorczyk


Aryn Lequire


Jenny Miller



Brooke Taylor


Lindsey Hyde



Grant Troxler


Katie Durland



Jason Wiggins


Need to decide:

1. Dates(we’ll decide these today in class)

2. Location (group decides today in class)

3. Crew Chief (group decides today in class)

4. *Choice of skill (group to decide today in class)

Please return ONE sheet to me with the above info (1-3) written in.

PED 340 BIOMECHANICS

BIOMECHANICAL SKILL ANALYSIS

PRESENTATION SCHEDULE SPRING 2008

 Date

Group





Skill/Place*           

#1 Feb 25
ArynL/BrookeT/GrantT/JasonW

SB Batting/SB Field

#2 March 10
AllisonM/LindsayS/DrewG/MeaganM
Golf Drive/Fields

#3 March 17
EricP/JoshR/MartinH/MichaelC

Power Clean/HAGym

#4 March 24
SteveW/ValV/RyanL/AlexA


Sprint(BL)/Track

#5 March 31
AmandaC/AmberN/JasonA


TBA/TBA

#6 April 7
MadisonH/CodyC/WadeW


Surfing/HA Gym

#7 April 21
JimmyI/JennyM/LidseyH/KatieD

BB FT/HA Gym

#8 April 28
DaniH/KatieM/SarahM/RebekahP

SOC Shot/SOC Field

* Locations are tentative depending on weather and facilities available. Will be announced/confirmed the class before. Let me know if you would like a change of location from what is listed above.

Name in BOLD is the CREW CHIEF…their job is to communicate with me if you need anything, e.g. change in facilities, equipment, etc., AND to remind the class (the class prior to your presentation) WHERE we will meet., AND if the class will be participating (dress out) AND to make sure I get hand-out by 7:30 A.M. on day of presentation so I can make copies for the class (sending by attachment the night before would be great!).


NOTE

1.
E-mail me if you would like a template for the BMK analysis sheet.

2.
Confirm with me the preparation and execution freeze points.

3.
If you decide to use video, please let me know AND you will need to familiarize yourself with the classroom system.

4.
Please let me know ASAP if you decide to change your facility preference.

5.
Please let me know what equipment you need (from me) ASAP (please do NOT wait until the “day of.”).


6.
You MAY change your skill, but please get it approved by me.


7.
Let the class know the class ahead, WHERE we will meet and if the class 


will be participating.


8.
Please ask me for ANY help that you need:   

(962-3255; dowdd@uncw.edu)

 MECHANICAL STRESS/LOADS (check) 

Joint


Compression  
  Tension         Shear  
   Torsion       Bending

Neck

Spine

R Shoulder B&S

L Shoulder B&S

Shoulder Girdle

R Elbow

L Elbow

R Forearm

L Forearm

R Wrist

L Wrist

R Fingers

L Fingers

R Hip

L Hip

R Knee

L Knee

R Ankle/Foot

L Ankle Foot
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EVALUATOR  _______________               

SKILL ANALYSIS EVALUATION


SKILL  
_______________

PEER   SELF   SUMMARY

Directions: Please objectively provide evaluative feedback on the following criteria (circle). Consider this an opportunity to gain experience both critiquing a biomechanical skill analysis & giving useful feedback. Note: you will be evaluated on the quality/accuracy of your feedback. Also, please be assured that your feedback is confidential. Please write positive and constructive comments on the back.




	
	
	
	
	
	

	CRITERIA*
	4 Excellent
	3 Good
	2 Fair
	1 Poor
	0 Not addressed

	Time: 

35-40 mns.
	Very efficient 
	Relatively efficient
	Fairly efficient/short
	Inefficient/significantly short
	N/A

	Equipment/

Facilities
	Ideal equipment/ facilities
	Acceptable equipment/

facilities
	Lacking appropriate equipORfacil
	Inappropriate equipmentOR

facilities
	Inappropriate equipmentAND facilities

	Skill

Demonstration
	High level/clear/

trials
	Adequate level/clarity

/trials
	Somewhat lacking in level / clarity / OR trials
	Significantly lacking 

in level AND clarity AND trials
	No skill demonstration

	Verbal

Description
	Clear & detailed & accurate
	Adequate in clarity, detail, accuracy
	Somewhat lacking in detail, clarity, accuracy
	Significantly deficient in clarity, detail, accuracy
	No verbal description 

	Explanation of

BMK “WHY”
	Thorough explanation & connection
	Adequate explanation & connection
	Lacking in explanation OR connection
	Lacking in 

BOTH explanation 

& connection
	No BMK “WHY” provided

	Skill

Classifications
	Accurate w/ clear explanation
	Accurate w/ adequate explanation
	Lacking in accuracy OR explanation
	Lacking in BOTH accuracy & explanation
	None provided

	Joint MM &

Muscle Analysis
	Excellent analysis of both
	Acceptable analysis of both
	Fair analysis of one/both
	Analyzed one, not both
	Movements & muscles not analyzed

	Skill Analysis

Prescription
	Complete SAP of 3 errors
	Fair analysis of 3 errors
	Complete SAP of 2 errors
	Fair analysis of 2 errors
	Less than 2 SAP errors

	Class Involvement
	Excellent inclusion of class
	Adequate inclusion of class
	Class involvement less than somewhat lacking
	Minimal opportunity for class involvement
	No class involvement

	Organization & Professionalism
	Well-organized & professional
	Adequate organization & professionalism
	Lacking in org OR prof
	Significantly lacking in organization AND professionalism
	N/A


*See BMK Analysis Presentation directions for more specifics for each of these criteria.

Comments: Must be SPECIFIC.

Positive:

Constructive (areas for improvement):

