
Kin 355 Biomechanics – Spring 2017 

Lecture: TR 8-9:20 a.m., 2432 Food Science 

 

Instructor:  Jason Gillette    TA:  Jenna Burnett 

Office:  245 Forker Building   Office:  164G Forker Building 

Phone:  294-8310    Phone: 294-0969 

Office hours: TR 9:30-11 or by appointment Office Hours: W 10-12 

Email:  gillette@iastate.edu   Email:  jburnet@iastate.edu 

 

Prerequisite: Phys 111 or 115 

 

Required Text: Hamill J, Knutzen KM & Derrick TR. (2015). Biomechanical Basis of Human 

Movement, 4rd ed. Wolters Kluwer. 

 

Blackboard: KIN 355 Sections-3,4 (Spring 2017).  We will use Blackboard to provide class 

announcements, lecture notes, Panopto podcasts, homework problems, data collection handouts, 

exam review guides, and grade updates.  All assignments will be turned in through Blackboard. 

 

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. 

 

Kin 355 Learning Objectives: 
1. Describe terminology, list research goals, and identify questions asked by biomechanists 

(Communication: Data analyses) 

2. Obtain and analyze linear positions, velocities, and accelerations that occur during human 

motion (Content knowledge: Exams, homework problems, data analyses, Top Hat questions) 

3. Obtain and analyze external forces that occur during human motion 

 (Content knowledge: Exams, homework problems, data analyses, Top Hat questions) 

4. Obtain and analyze joint angles, angular velocities, and angular accelerations (Content 

knowledge: Exams, homework problems, data analyses, Top Hat questions) 

5. Calculate internal forces and torques using kinematic, kinetic, and anthropometric variables 

(Content knowledge: Exams, homework problems, Top Hat questions) 

6. Use the research process – formulate hypotheses, collect data, and evaluate results 

 (Communication: Data analyses)   
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Evaluation: 
 Exam #1 (February 2)  100 points 

 Exam #2 (February 28)  100 points 

 Exam #3 (April 4)  100 points 

 Final Exam (May 4)  100 points 

 Homework Problems (20 problems)  100 points 

 Data Analyses (4 assignments)    60 points 

 Top Hat Questions (20 questions)    40 points 

 Total:  600 points 

 

Course Grade Determination: 

93.0-100% A 73.0-76.9% C 

90.0-92.9% A- 70.0-72.9% C- 

87.0-89.9% B+ 67.0-69.9% D+ 

83.0-86.9% B 63.0-66.9% D 

80.0-82.9% B- 60.0-62.9% D- 

77.0-79.9% C+ Below 60% F 

 

Exams: There will be 4 exams during the semester.  Exams will consist of multiple choice 

questions that cover content knowledge and problem solving.  You will need a calculator to solve 

problems on exams.  Questions are based on the lecture notes, homework problems, data 

analyses, and Top Hat questions.  Cell phone usage is prohibited during exams. 

 

Homework Problems: There will be 20 homework problems posted on Blackboard during the 

semester.  These assignments will be mathematical in nature and similar to the quantitative 

problems on the exams.  Answers need to be submitted via Blackboard by 5 p.m. on the due 

dates (see class calendar on page 4 of this syllabus).  Late assignments will not be accepted 

without prior permission.  Do not wait until the last second to submit your answers! 

 

Data Collections/Analyses: There will be 4 opportunities to volunteer for a data collection, and 

participants will receive 1 extra credit point.  Volunteer slots will be filled on a first-come basis 

by signing up through the Groups tab in Blackboard, with preference given to those who have 

not participated previously.  On data collection days, participants will meet in the Biomechanics 

Lab (Forker 178N) during 30 minute time slots from 8-10 a.m.  Since we will use video tracking, 

those participating should wear snug fitting tops, shorts, and tennis shoes.  There will be no 

lecture on data collection days.  Data collected on these days will be posted on Blackboard and 

analyzed by the entire class.  Additional details about data analysis assignments are available in 

the Data Analysis Guidelines handout.  Data analyses need to be submitted via Blackboard by 5 

p.m. on the due dates.  Contact me if you would like to participate, but are physically unable. 

 

Top Hat Questions: The Top Hat classroom response system will be used in this class for 

practicing problems.  There will be 20 Top Hat questions, and you must be present (or have an 

excused absence) to receive points.  Students with an excused absence need to contact me prior 

to class in order to make up the Top Hat question.  If you do not already have a Top Hat license, 

then you will need to purchase one and follow the instructions in the invitation email.  You will 

need a calculator to solve problems on Top Hat questions. 

Grade 
Grade Distribution for 

Previous Semesters 

A 22% 

B 34% 

C 30% 

D-F 14% 



Review Problems: There will be 4 review problems that we solve during class, and these 

problems will be similar to the more difficult homework problems.  Review problems will be 

completed, and solutions will be presented during exam review days in lecture.  You will need a 

calculator to solve review problems. 

 

Attendance: The expectation is that you will attend and be on time for every lecture.  Even 

though class notes are available on Blackboard, there are several good reasons to attend lectures: 

1) exam questions will be based on material covered in class, 2) difficult homework problems 

will be discussed, 3) you will be shown time-saving methods for data analyses, and 4) you must 

attend lecture (or excused absence) to receive credit for Top Hat questions. 

 

Tutoring Services: Any student having difficulty with the material in the course is encouraged 

to see me or the teaching assistant outside of class for help.  The easiest time to reach me is 

during my office hours, but you can schedule another time if it is mutually convenient.  In the 

event that you desire additional help, the Academic Success Center coordinates a tutoring 

program: www.asc.dso.iastate.edu/tutoring/homepage.html  

 

Accommodations: Please address any special needs or special accommodations with me at the 

beginning of the semester or as soon as you become aware of your needs.  Those seeking 

accommodations based on disabilities should obtain a Student Academic Accommodation 

Request (SAAR) form from the Disability Resources (DR) office (515-294-7220).  Disability 

Resources is located on the main floor of the Student Services Building, Room 1076: 

www.sdr.dso.iastate.edu  

 

Academic Integrity: You are expected to practice academic honesty in every aspect of this 

course.  Anyone suspected of academic dishonesty will be reported to the Dean of Students 

Office.  Students who engage in academic misconduct are subject to university disciplinary 

procedures, as well as consequences with regard to this course.  Refer to the following web site 

for more information: www.studentconduct.dso.iastate.edu/academic/misconduct.html  

 

Harassment and Discrimination: Iowa State 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, color, age, ethnicity, religion, national origin, pregnancy, sexual 

orientation, gender identity, genetic information, sex, marital status, disability, or status as a U.S. 

veteran.  Refer to the following web site for more information: www.eoc.iastate.edu  

 

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 or supervisor will review the request.  You or your instructor 

may also seek assistance from the Dean of Students Office (www.dso.iastate.edu) or the Office 

of Equal Opportunity and Compliance (www.eoc.iastate.edu). 

 

Contact Information: If you have experienced a problem with a violation of any university 

guidelines, please contact me to discuss the issue or email: academicissues@iastate.edu  
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Week Date Class Topic Assignments and Textbook 

1 1/10 Introduction Syllabus, Read Chapter 1 

 1/12 Linear Kinematics Read Chapter 8 

2 1/17 Linear Kinematics  

 1/19 Data Collection #1 No Lecture 

3 1/24 Linear Kinematics  

 1/26 Data Analysis #1* 

*I’m out of town, no 

lecture, view podcast 

Read Research Article #1 

Read Data Analysis Guidelines 

Problems #1 - #5 Due 

4 1/31 Exam #1 Review Study Review Guide #1 

Data Analysis #1 Due 

 2/2 Exam #1  

5 2/7 Angular Kinematics Read Chapter 9 

 2/9 Angular Kinematics  

6 2/14 Data Collection #2 No Lecture 

 2/16 Angular Kinematics  

7 2/21 Data Analysis #2 Read Research Article #2 

Problems #6 - #10 Due 

 2/23 Exam #2 Review Study Review Guide #2 

Data Analysis #2 Due 

8 2/28 Exam #2  

 3/2 Linear Kinetics Read Chapter 10 

9 3/7 Linear Kinetics  

 3/9 Linear Kinetics  

  Spring Break  

10 3/21 Data Collection #3 No Lecture 

 3/23 Linear Kinetics  

11 3/28 Data Analysis #3 Read Research Article #3 

Problems #11 - #15 Due 

 3/30 Exam #3 Review Study Review Guide #3 

Data Analysis #3 Due 

12 4/4 Exam #3  

 4/6 Angular Kinetics Read Chapter 11 

13 4/11 Angular Kinetics  

 4/13 Angular Kinetics  

14 4/18 Data Collection #4 No Lecture 

 4/20 Angular Kinetics  

15 4/25 Data Analysis #4 Read Research Article #4 

Problems #16 - #20 Due 

 4/27 Final Exam Review Study Review Guide #4 

Data Analysis #4 Due 

Finals 5/4 Final Exam Thursday, 7:30-9:30 a.m. 

 


