
 

SUBJECT DESCRIPTION 

 
 
 
 

MODELO 
PED.012.01 

 

P á g i n a  | 1 

Course Graduation in Sports Academic year 2015-2016 

Subject Biomechanics ECTS 5 

Type of course Mandatory 

Year 1nd Semester 2st sem Student Workload: 

Professor(s) Mário Jorge de Oliveira Costa Total 135 Contact 60 

Area Disciplinary 

Coordinator 

Teresa de Jesus Trindade Moreira da Costa e Fonseca 

 

 

1. LEARNING OBJECTIVES 

At the end of the course unit the student should be able to: 
1. Analyze and diagnose motor behavior based in biomechanical principals;  
2. Prescribe motor behaviors’ based in biomechanical principals;  
3. Understand the procedures related to Sports Biomechanics investigation;  
4. Develop laboratorial and field biomechanical tests. 
 
 

2. PROGRAMME 

A – Introduction to Biomechanics 
1.  Biomechanics and Sports Sciences; 
2.  Biomechanics definitions; 
3.  Object of study ; 
4.  Models for Qualitative evaluation (Knudson e Morrison model, Carr model, Bartlett model, Reid & 
Hay model); 
5.  Methodologies for Quantitative evaluation (videometry, dynamometry; electromyography; 
anthropometrics); 
6.  Practical applications in the study of the human movement. 
 
B – Kinesiology  
1.  Movement classification (linear movement, angular movement, general movement); 
2.  The reference patterns (anatomic position, plans, axis of movement and joint motion); 
3.  Movement description (sagittal plan, frontal plan, transverse plan, diagonal plan). 
 
C – Linear Kinematics 
1.  Position, distance, displacement and duration;  
2.  Celerity and velocity; 
3.  Acceleration (uniform motion, uniformly accelerated motion); 
4.  Projectile kinematics (range, projection height, projection velocity, projection angle, acceleration 

laws); 
5. Practical applications in the study of the human movement. 
 
D – Angular Kinematics 
1.  Absolute angle and relative angle; 
2.  Position, angular distance, angular displacement and duration; 
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3.  Period and frequency; 
4.  Angular celerity and velocity; 
5.  Angular acceleration; 
6.  Relationship between linear and angular kinematics; 
7. Practical applications in the study of the human movement. 
 
E - Statics 
1.  Moment of force; 
2.  Anatomic levers (definition, constitution, classification, mechanical vantage); 
3.  Centre of mass (definition, characteristics, determination, centre of mass versus hip); 
4.  Stability and balance (definitions, factors influencing stability, the “base position” in the sports 

context); 
5.  Practical applications in the study of the human movement. 
 
F – Linear Kinetics 
1.  Newton’s Laws (inertial law, acceleration law, action-reaction law, gravitation law); 
2.  Drag; 
3.  Momentum;  
4.  Impulse; 
5.  Pressure; 
6.  Mechanical work; 
7.  Mechanical power; 
8.  Mechanical energy (kinetic energy, potential energy and elastic energy); 
9. Practical applications in the study of the human movement. 
 
G – Angular Kinetics 
1.  Inertia moment; 
2.  Angular moment (conservation of angular moment, transfer of angular moment, changing the 

angular moment); 
3. Body dimensions and proportions and inertial characteristics; 
4. The centripetal and centrifugal forces; 
5. Practical applications in the study of the human movement. 
 
H – Fluid Mechanics 
1.  Fluids classification (real and theoretical fluids); 
2.  Buoyancy; 
3.  Drag force (friction drag, pressure drag and wave drag); 
4.  Lift force; 
5.  The Magnus effect; 
6.  Propulsion in the aquatic environment; 
Practical applications in the study of the human movement. 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The content A “Introduction to biomechanics” is related to the skills 3 “Understand the procedures 
related to Sports Biomechanics investigation” and 4 “Develop laboratorial and field biomechanics’ 
tests”. The content B “Kinesiology” is related to the skill 1 “Analyse and diagnose motor behaviour 
based in biomechanical principals”. The contents C “Linear Kinematics”, D “Angular Kinematics”, E 
“Statics”, F “Linear Kinetics”, G “Angular Kinetics” and H “Fluid Mechanics” are propaedeutic of 
following contents and are related to the skills 1 “Analyse and diagnose motor behaviour based in 
biomechanical principals” and 2 “Prescribe motor behaviours’ based in biomechanical principals”. 
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5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

Theoretical and practical sessions: develop students’ practical experience about sports technique. 
Laboratory sessions: develop students’ ability to implement evaluation tests. Tutorial sessions: 
student's orientation in all activities they must develop in the class. The final evaluation will compose 
the execution of two written tests (50% each). The average mark for the students’ final approval must 
be equal or higher than 10 values in the sum of both components. When failing to reach that aim, the 
student will have a final exam that counts 100% for the final mark. 

 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

Teaching methods will be selected to maximize the acquisition of skills defined: 1. Lectures using 
multimedia apparatus. This methodology will be used to present fundamental contents related to all 
the skills selected. 2. Consolidation the skills acquired during lectures, by using theoretical-practical 
classes and lab classes fulfilling work sheets and reports. This methodology will be used to 
consolidate all the contents related to all the skills selected. At the same time it is done tutorial 
orientation. 3. Conduct Lab Works to develop and consolidate skills related to the skill “Understand the 
procedures related to Sports Biomechanics investigation” and “Develop laboratorial and field 
biomechanics’ tests”. At the same time it is done tutorial orientation. 

 
 
7. ATTEDANCE REGIME 
 
According with the School of Education, Communication and Sports rules. 
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8. CONTACTS AND OFFICE ATTENDANCE 
 
Professor: Mário Jorge de Oliveira Costa 
Contact: mario.costa@ipg.pt 
Office attendance: Wednesday (9:00-13:00). 
 

 
9. OTHERS  
 
Nothing to report. 
 

 

 
ESECD, 23th February, 2016 
 
 
 
Professor: _____________________________________________ 

                                    (Prof. Doutor Mário Jorge de Oliveira Costa) 
 
 
 
Coordinator of the disciplinary unit: _____________________________________________ 

                                                      (Profª. Doutora Teresa de Jesus Trindade Moreira da Costa e Fonseca) 
 

 


