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Project Abstract

This project redesigned KINE-3050 (Biomechanics) as a blended course with the
alm to enhance student-centered learning by: (1) developing online Iinteractive
learning modules and laboratory assignments and (2) Increasing and improving the
use of new technologies to enhance student learning and engagement (Wikis and
Clickers).

Online Learning Modules

Covered topics:

 Work, Power, and Energy

 Angular Kinematics

 Forces

e Tissue Stress

 Bone and Joints

Each module includes, interactive tasks, videos, pictures, practice examples, self
tests, and explanations (supplement to in-class lectures)

Online Laboratories

Example: Projectile motion

Position:
x=0m (horizontal)
y=5.00m (vertical)

Horizontal distance: 5.06 m
Maximum height: 5.84m

Time: 143 s
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Students complete different experiments in order to learn how takeoff:
1) Speed, 2) Angle, and 3) height relative to landing affect the trajectory (vertical
and horizontal displacement) of a projectile
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Discover the power of ideas.

WiKis
« Informational website (similar to Wikipedia) incorporating videos, pictures, text etc.
 Made by students in groups (n=6 per group)
e Practical aspects of Biomechanics in a sport or profession (e.g., physical therapy)
« 5 different topic pages:
1) Introduction, 2) Linear Aspects, 3) Angular Aspects, 4) Work, Power, and

Energy, and 5) Internal Biomechanics
« Each topic due before the exam for that topic (new this Spring)

Example of part of a wiki page

FB kine3050 / Angular Aspects of Powerlifti...

(- | PB | http=//kine3030.pbworks.com,'w/page/ 51843704/ Angular Aspects of Powerlifting irv g | |';.,' * Googl
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Angular Kinetics

Angular kinetics describes the angular motion and the forces that cause or tend to cause that motion. Angular kinetics is represented through torques. angular momentum,
conservation of angular momentum, and the angular impulse. The same concepts talked about in Linear Aspects of Power lifting, Law of Inertia, Law of Acceleration, and Law
of Action-Reaction, are also used in angular kinetics.(2) To get a better understanding of angular kinetics, we will take a look into each topic._

Torques

Torque is described as being the product of force and the force’s moment arm. Torque force is critical for the muscles and joint structures to adapt to the respected overload. If the knee does
not travel forward during the barbell squat, the quadriceps muscles are not exercised. Injury can occur in result of the knee and back taking on greater torque than what familiar with.

T=Fr
In the equation above Torgue (T), Force (F), and Moment Arm (r), represented unit in N x m = Nm
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Performing the bench press in power lifting, we see a great example of a third class lever system. We know by rule that all third class levers are classified as a disadvatage . (3) This
means that the resistance is further away than the force, shown in figure A. Take what we see on figure A and apply it to figure B, shoulder being the pivot, the push being effort,
and the weight being the load.

Angular Momentum

Angular momentum is measured by the number of angular motion of a rotating object. When figuring out angular momentum (H), we multiply mass (m), radius of gyration (k) and
angular velocity (). Radius of gyration multiplied by a mass gives us the moment of Inertia

_ 2
H=mk o
I - 1hat when indentifying angular momentum to always use RADIANS
-- H 1s conserved unless the object is acted on by a net torque!!

H=1o

Conservation of Angular Momentum
Conservation of angular momentum simply means that the angular momentum will not change unless acted on by an external net force. Mass is constant number that
most likely will not change. Therefore, if the radius of gyration (K) decreases then the angular velocity (@) will increase to keep the angular momentum (H) the same.

Student response to: Should Wiki be
part of this class in the future?

80%

20%

I

o YES NO
Wiki challenges and corrections made:

1) Having students working together in groups and some students not getting their
work done in a timely manner or at all (by far the biggest issue)
Changes made: 1) Groups can fire members of their group. 2) Encouraging
group to have their own group deadlines prior to class (syllabus) deadlines
2) Students having difficulties understanding how to use the PBworks website and
how to complete the assignment and registering on the Pbworks website
Changes made: 1) Thorough written Iinstructions and substantial in-class
Instructions early in semester. 2) In class quiz over wiki instructions. 3) Minus 5
points if not registering by 2" week f the semester
3) Plagiarism
Changes made: 1) Students upload their text to Turnitin. 2) Added instruction
on what constitutes plagiarism

Clickers

Wireless Clicker (~$30) Student responses (n=50)

UNT 50 i et

Do you like the use of clickers in KINE
30507

1. Yes
2. No
3. Indifferent

s s . Clickers make me pay better attention in
Clickers are effective learning tools o
g lass.

btrungl:-,-' agree

Agree 2  Agree

Uncertain

btrﬂnglj.,r agree

Uncertain
Dis agree Dis agree
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Example of slides used in class
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When does a diver start to rotate when In which plane does a jumping jack occur:

. Frontal

. Sagital

dﬂing a somersault?

1. Oncein the air Hotizontal

2. On the divingboard - Nertical

. 'Transverse

i

Exam Scores and Grades

Before 15T sem. 2nd sem.
78%
67% 9% 67% 69%
= Exam avg.
m Overall avg.
Fall 2009 Fall 2011 Spring 2012

Conclusion

The implementation of technology in KINE3050:
 Did not Improve exam scores

 Improved overall score (grade) for course
« Largely due to high scores on wiki assignments
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