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KIN 455  RESEARCH TOPICS IN BIOMECHANICS 
SPRING 2017 

 
INSTRUCTOR:   Prof. Philip Martin     
OFFICE:    235 Forker Building   
PHONE:    294-8009     
OFFICE HOURS:  by appointment    
EMAIL:     pemartin@iastate.edu    
PREREQUISITES:  KIN 355 Biomechanics or permission of instructor 
 
OVERVIEW AND OBJECTIVES:   
KIN 455 examines the use of mechanical principles, concepts, assessment methods, and research to gain an in-depth 
understanding of principles that underpin the biomechanics of human movement. Part I of our class discussions will 
include a review of basic mechanical concepts and an overview of biomechanical measurement and analysis methods. 
Part II of the course then focuses on reviewing and critically analyzing biomechanics and kinesiology published 
research to gain insight into the nature and relevance of research questions being asked and the interpretation of 
research outcomes and their implications for motor performance, movement effectiveness, and musculoskeletal 
loading. Research applications may include but are not limited to human locomotion, injury mechanics and 
rehabilitation, movement dysfunction that may occur because of injury or disease, exercise and sport science, 
activities of daily living, and musculoskeletal structure and function. Students substantially determine what research 
papers are reviewed during Part II. The course is predominantly a research literature survey course (it is not a 
laboratory research techniques course).  A discussion format will be used. Students will be responsible for leading a 
majority of the presentations and class discussions during Part II.  
 
At the conclusion of the course, students will be able to: 

1)  demonstrate competence in knowledge of fundamental mechanical principles and their application to a variety 
of human movement situations in human movement, exercise, sport, and activities of daily living;  

2)  describe methods used to capture and analyze kinematic, kinetic, and physiological data, including motion 
capture, force measaurement, and electromyography;  

3)  critically analyze published research literature in written article critiques and oral presentations and class 
discussions. 

 
DEPARTMENT OF KINESIOLOGY LEARNING OUTCOMES: 

1) Communication. Uses clear and effective written, oral, visual, and electronic (WOVE) communication techniques to 
foster inquiry, collaboration, and engagement in physical activity and health related settings. 

2) Lifelong learning, assessment, and self-reflection. Analyzes and evaluates one's own knowledge, abilities and 
actions relative to professional standards, seeks opportunities to grow professionally, and utilizes self-assessment 
and assessment of others to foster physical, cognitive, social, and emotional well-being. 

3) Content knowledge, discovery, and critical thinking. Understands fundamental concepts of physical activity and 
health, conducts scientific inquiry, and applies critical thinking to solve problems from personal, scholarly, and 
professional perspectives. 

4) Ethics, diversity, and social justice. Demonstrates leadership and social responsibility to improve quality of life for 
others and ensures equitable access for diverse groups by creating appropriate environments to initiate and 
maintain a physically active, healthy lifestyle. 

 
TEXTBOOK:   
There is no required text for the course.  Readings from the biomechanics instructional and research literature will be 
used in place of a textbook. 
 
EVALUATION:                Weighting 
 Exam 1 (~week 5 – Feb 6-8) 1    20% 
 Exam 2 (~week 8, Feb 27-Mar 1) 1    20% 
 Written research article reviews and critiques (3) 2,3,4  30% (10% each) 
 Oral presentations (2) 2      10% (5% each) 
 Quizzes (4) 5         16% (5% each)  
 Participation 6          4%  
  
 1 Exams are predominantly short answer/essay and will be based on class discussions and reading assignments 

covering Part 1.  
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 2 Each student is responsible for selecting three papers from the biomechanics research literature. For the first two 
articles, you will: a) submit a written review and critique of the paper, and b) lead class discussion of the paper 
via a Powerpoint presentation (you are required to provide copies of your slides to classmates prior to 
presentation in class (in the form of PPT notes, e.g., 6 slides per page). For the third article, you will only prepare 
a written critique. The third article critique will be in lieu of a final exam (consider this like a take-home exam). 
More detailed assignment directions for preparing article critiques are provided separately. 

 3 First, second, third, and fourth paper preferences in priority order for your article critiques must be submitted to 
me for approval by Wednesday, February 1st. I ask for four articles in case there are duplicate requests from 
students.  

 4 Late Penalty: Written article critiques are due at the beginning of class on the specified due date. A 10% 
deduction will be made for each calendar day that an assignment is turned in late (note that Monday is 
considered one calendar day later than Friday). 

 5 Quizzes: You will have four multiple choice quizzes (roughly bi-weekly beginning in early March) covering content 
in part 2 of the course (i.e., the research articles). These will be “open-paper” quizzes, i.e., you will be able to 
look at your copies of the papers covered by a quiz in front of you when you complete the quiz. Quiz 4 will be on 
Monday, April 24 during Dead Week. 

 6 Participation: To maximize the value of this course experience, you need to attend class every day, be prepared 
for each class by having read the relevant papers/reading assignments, and participate in class discussions.     

 
DUE DATES FOR ARTICLE CRITIQUES (these may be adjusted by mutual agreement): 
 Article critique 1: Wednesday, February 22 
 Article critique 2: Wednesday, March 22 
 Article critique 3: Monday, May 1 (no later than 11:45 a.m., the close of the scheduled final exam time) 
 
BRIEF TOPIC OVERVIEW: 
 
PART I 
 
  I. Introduction to Biomechanics 

Required readings: 
Hamill, J., Gorton, G., and Masso, P. (2012). Clinical biomechanics: contributions to the medical treatment of 

physical abnormalities. Kinesiology Review 1, 17-23. 
Zernicke, R.F., Goulet, G.C., Cavanagh, P.R., Nigg, B.M., Ashton-Miller, J.A., McKay, H.A., and van den 

Bogert, T.  (2012). Impact of biomechanics research on society.  Kinesiology Review 1, 5-16.  
 
  II. Review of basic mechanical principles 

Suggested readings for review of basic mechanical principles:  
Hamill, J. and Knutzen, K.M. (2009). Biomechanical Basis of Human Movement (3rd ed). Baltimore: Lippincott, 

Williams & Wilkins. 
Ch 1:   Basic terminology 
Ch 2-4:   Skeletal, muscular, and neurological considerations for movement 
Ch 5-7:    Functional anatomy of the upper extremity, lower extremity, and trunk 
Ch 8-11:  Linear kinematics, angular kinematics, linear kinetics, angular kinetics 

 
III. Biomechanical measurement and analysis methods 
 a. Signal characteristics / sampling processes 

Required reading: 
 Derrick, T.R. (2004). Chapter 11. Signal processing. In Robertson et al. Research Methods in 

Biomechanics. Champaign, IL: Human Kinetics, pp. 227-238.  
b. Body segment parameters / segment inertia properties 

Robertson, D.G.E. (2004). Chapter 3. Body segment parameters. In Robertson et al. Research Methods in 
Biomechanics. Champaign, IL: Human Kinetics, pp. 55-71.  

c. Motion capture/kinematics 
 Required reading: 

Winter, D.A.  (2009).  Chapter 3 Kinematics. In Biomechanics and Motor Control of Human Movement (4th 
ed). New York: John Wiley & Sons, pp. 45-81. 

 d. Force measurement 
  Required reading:  
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Winter, D.A.  (2009).  Chapter 5 Kinetics: forces and moments of force. In Biomechanics and Motor 
Control of Human Movement (4th ed.).  New York: John Wiley & Sons, pp.107-138. 

 e. Inverse dynamics - joint moment assessment 
Winter, D.A.  (2009).  Chapter 5 Kinetics: forces and moments of force. In Biomechanics and Motor 

Control of Human Movement (4th ed.).  New York: John Wiley & Sons, pp.107-138. 
 f. Electromyography 

Kamen, G. (2004). Chapter 8. Electromyographic kinesiology. In Robertson et al. Research Methods in 
Biomechanics. Champaign, IL: Human Kinetics, pp. 163-181. 

 
PART II 
 
 IV. Biomechanical research topics and applications - review and discussion of selected research articles from the 

biomechanics literature pertaining to fundamental movements, locomotion, exercise, sport, muscle function, etc. 
 
 
COURSE GRADE SCALE:   
Each evaluation (exams, article critiques) will be scored on a 100 point basis. A weighted mean will be computed and 
the final course grade will be based on the following scale: 
  

A ≥  93%  C 73-76.9% 
A- 90-92.9%  C- 70-72.9% 
B+ 87-89.9%  D+ 67-69.9% 
B 83-86.9%  D 63-66.9% 
B- 80-82.9%  D- 60-62.9% 
C+ 77-79.9%  F < 60% 

 
 
RELEVANT UNIVERSITY ACADEMIC POLICIES: 
 
Academic Dishonesty 
The class will follow Iowa State University’s policy on academic dishonesty.  Anyone suspected of academic 
dishonesty will be reported to the Dean of Students Office (http://www.dso.iastate.edu/ja/academic/misconduct.html).  
 

The academic work of all students must comply with all university policies on academic honesty. Examples of 
academic misconduct are: 

• Attempting to use unauthorized information in the taking of an exam; 
• Submitting as one's own work, themes, reports, drawings, laboratory notes, computer programs or other 

products prepared by another person; 
• Knowingly assisting another student in obtaining or using unauthorized materials; or 
• Plagiarism. 

 
A useful link to understanding plagiarism, the consequences of plagiarism, and best practices for avoiding 
plagiarism is available at: http://instr.iastate.libguides.com/content.php?pid=10314. 
Academic honesty policies are included in the Policy On Academic Dishonesty, Faculty Handbook, and Code of 
Computer Ethics and Acceptable Use Policy. These policies are references and / or included in the Student 
Disciplinary Regulations. In addition, students are responsible for following ethical standards adopted by the 
various colleges and departments. Students must also comply with the university policy on Research Misconduct. 
The policy prohibits research misconduct, which is fabrication, falsification, or plagiarism in proposing, performing, 
or reviewing research or in reporting research results. 

 
Disability Accommodation 
Iowa State University complies with the Americans with Disabilities Act and Sect 504 of the Rehabilitation Act.  Course 
material can be provided to you in alternative format. Anyone who anticipates difficulties with the content or format of 
the course due to a physical or learning disability should see me immediately in order to work out a plan. You may also 
want to contact the Disability Resources Office (http://www.dso.iastate.edu/dr/student), located on the main floor of the 
Student Services Building, Room 1076 or call them at 515-294-7220. Retroactive requests for accommodations will not 
be honored. 

http://www.dso.iastate.edu/ja/academic/misconduct.html
http://instr.iastate.libguides.com/content.php?pid=10314
http://www.public.iastate.edu/%7Ecatalog/2009-2011/geninfo/dishonesty.html
http://www.provost.iastate.edu/resources/faculty-handbook?ref=current/section7.html#section-7.2.2.3.
http://policy.iastate.edu/policy/it/ethics/
http://policy.iastate.edu/policy/it/ethics/
http://policy.iastate.edu/policy/SDR
http://policy.iastate.edu/policy/SDR
http://www.dso.iastate.edu/dr/student
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ISU Dead Week Policy 
The last full week of classes before final examinations is designated as Dead Week. The intent of this policy is to 
establish a one-week period of substantial and predictable study time for undergraduate students. During the Dead 
Week period, regular lectures are expected to continue, including the introduction of new content, as deemed 
appropriate by the instructor. The restrictions established by this Dead Week policy are: 

• Due dates for mandatory graded submissions of any kind that fall within Dead Week must be listed on the 
syllabus provided at the start of the course. 

• Mandatory final examinations may not be given during the Dead Week period except for laboratory courses or 
courses that meet weekly and for which there is no contact during the normal final examination week. 

• Registered ISU Student Organizations may not hold any meetings, functions, or sponsored events during the 
Dead Week period. Any exception to these restrictions must be authorized in advance by Office of the Dean of 
Students. 

 
Harassment and Discrimination 
Iowa State University strives to maintain our campus as a place of work and study for faculty, staff, and students that is 
free of all forms of prohibited discrimination and harassment based upon race, ethnicity, sex (including sexual assault), 
pregnancy, color, religion, national origin, physical or mental disability, age, marital status, sexual orientation, gender 
identity, genetic information, or status as a U.S. veteran. Any student who has concerns about such behavior should 
contact his/her instructor, Student Assistance at 515-294-1020, or the Office of Equal Opportunity and Compliance at 
515-294-7612. 
 
Religious Accommodation 
If an academic or work requirement conflicts with your religious practices and/or observances, you may request 
reasonable accommodations. Your request must be in writing, and your instructor will review the request.  You or your 
instructor may also seek assistance from the Dean of Students Office or the Office of Equal Opportunity and 
Compliance. 
 
Contact Information 
If you feel that any of your rights as a student have been violated, email academicissues@iastate.edu.  
 

http://new.dso.iastate.edu/sa/
http://www.hrs.iastate.edu/hrs/node/99
http://new.dso.iastate.edu/
http://www.hrs.iastate.edu/hrs/node/269
http://www.hrs.iastate.edu/hrs/node/269
mailto:academicissues@iastate.edu

