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COURSE DATA

DATA SUBJECT

Code: 33217
Name: Biomechanics of physical activity
Cycle: Undergraduate Studies
ECTS Credits: 6
Academic year: 2026-27

STUDY (S)

Degree Center Acad. year Period
1312 - Degree in Physical Activity and Sport 
Sciences

Facultat de  Ciències de 
l'Activitat Física i Esports 3 First quarter, 

Second quarter
1331 - Degree in Physical Activity and Sport 
Sciences (Ont)

Facultat de  Ciències de 
l'Activitat Física i Esports 3 First quarter

SUBJECT-MATTER

Degree Subject-matter Character
1312 - Degree in Physical Activity and Sport 
Sciences Biomechanics of physical activity COMPULSORY

1331 - Degree in Physical Activity and Sport 
Sciences (Ont) Biomecánica de la Actividad Física COMPULSORY

COORDINATION

PEREZ SORIANO PEDRO

SUMMARY

Biomechanics of physical activity is a matter of basic and mandatory training, which consists of 6 ECTS
credits spread over a semester. Biomechanics of Physical Activity (and / or Sports Biomechanics), could be
defined as an eminently interdisciplinary branch of applied biomechanics, with foundation or starting point
in the Science of Physical Activity and Sport, whose object of study through different tools and instrumental
techniques, focuses on humans for physical practice / sports (especially the kinetics and kinematics of
movement), and the result of their interaction with others, fluids, surface and /or inanimate objects .

Through theoretical matter, be submitted to the biomechanics, its method, its application areas and their
different perspectives, will explore the mechanical basis governing the movement, describing the
instrumental techniques employed, different movements will be analyzed human as well as the main
biomechanical design criteria and selection of material and sports equipment. To complement this
theoretical content, practical content developed through workshops and seminars will enable students / as
familiar with the method of Biomechanics, taking direct contact measurement instrumentation, and
propose solutions to various problems proposed.
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PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

 There are no specified enrollment restrictions with other subjects of the curriculum.
 
OTHER REQUIREMENTS
 

COMPETENCES / LEARNING OUTCOMES

1312 - Degree in Physical Activity and Sport Sciences

Apply biomechanical principles to the different fields of physical activity.

Apply information and communication technologies (ICTs) in the field of physical activity and sport
sciences.

Apply the principles of fundamental rights, gender equality, equal opportunities, universal accessibility for
people with disabilities, solidarity, environmental protection, the culture of peace and democratic values.

Design, implement and evaluate the teaching-learning processes related to physical activity and sport,
paying attention to the individual, collective and contextual characteristics of people.

Develop habits of professional excellence and quality.

Gain basic scientific training applied to physical activity and sport in their mechanical forms.

Identify mechanical risks derived from inappropriate physical and sporting activities and propose
alternatives.

Know and understand the biomechanical factors that determine the practice of physical activity.

Know and understand the effects of the practice of physical exercise on the structure and mechanical
function of the human body.

Plan, implement and evaluate physical activity and sports programmes targeted at special populations.

Promote and evaluate the acquisition of enduring and autonomous habits of practising physical activity
and sport.

Select and know how to use sports material and equipment, suitable for each type of activity and
population.

Select and know how to use sports material and equipment in the most appropriate way for different types
of activities and populations under biomechanical criteria.

1331 - Degree in Physical Activity and Sport Sciences (Ont)
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Apply biomechanical principles to the different fields of physical activity.

Apply information and communication technologies (ICTs) in the field of physical activity and sport
sciences.

Apply the principles of fundamental rights, gender equality, equal opportunities, universal accessibility for
people with disabilities, solidarity, environmental protection, the culture of peace and democratic values.

Design, implement and evaluate the teaching-learning processes related to physical activity and sport,
paying attention to the individual, collective and contextual characteristics of people.

Develop habits of professional excellence and quality.

Gain basic scientific training applied to physical activity and sport in their mechanical forms.

Identify mechanical risks derived from inappropriate physical and sporting activities and propose
alternatives.

Know and understand the biomechanical factors that determine the practice of physical activity.

Know and understand the effects of the practice of physical exercise on the structure and mechanical
function of the human body.

Plan, implement and evaluate physical activity and sports programmes targeted at special populations.

Promote and evaluate the acquisition of enduring and autonomous habits of practising physical activity
and sport.

Select and know how to use sports material and equipment, suitable for each type of activity and
population.

Select and know how to use sports material and equipment in the most appropriate way for different types
of activities and populations under biomechanical criteria.

DESCRIPTION OF CONTENTS

1. INTRODUCTION TO BIOMECHANICS

Unit One establish the conceptual and historical framework of Biomechanics and analysis methodology
used. 

2. MECHANIC BASES: ANALYSIS OF PHYSICAL ACTIVITIES & SPORTS

Second unit presents the basic content for the mechanical analysis (dynamic and kinematic) motion or rest
of the body, as well as interaction with fluids and materials for the practice of physical activity and sport.
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3. BIOMECHANICAL TECHNIQUES TO INSTRUMENTATION

Unit III: Instrumental techniques not discussed in the workshops will be described. 

4. BIOMECHANICAL ANALYSIS OF PHYSICAL ACTIVITIES & SPORTS

Fourth unit, is presented from the perspective of biomechanical analysis, kinematic and kinetic
characteristics of human gestures often related to physical activity, and a small representation of
biomechanical analysis in different sports and physical activities. 

5. BIOMECHANICAL OF SPORTS EQUIPMENTFinally, the Fifth Unit , aims to introduce in the biomechanical
study of materials and sports equipment, from the perspective of health and performance, specifically in
footwear and sports surface (present in any physical activity / sports). 

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Theory 45,00
Laboratory 15,00

Total hours 60,00

NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 2,00
Individual or group project 18,00
Independent study and work 34,00
Preparation of lessons 18,00
Preparation for assessment activities 10,00
Resolution of case studies 8,00

Total hours 90,00

TEACHING METHODOLOGY

As shown in the previous section, the development of the subject is structured around 4 face axes:
Theoretical lessons, workshops, seminars and tutorials, as well as two non-contact areas: Study and
autonomous and / or team work.

The theoretical lessons will be taught in the classroom, where the scientific and technical matter, bases
highlighting the key to understanding the subject concepts are explained.

The practical lessons (workshops) are normally taught in the Laboratory of Biomechanics. Will last
approximately 2 hours and the student may check (individually or collectively), procedures practical
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application, allowing familiar with tools used in sports biomechanics, develop their ability to analyze
biomechanical variables and confront the actual resolution problems, and to strengthen and reaffirm the
validity of the content covered in lectures.

Seminars: may be developed in the classroom, with the same resources of the lectures. Each seminar will
consist of a small number of works, which will be presented by the students themselves. These
monographs, allow introduce students in intellectual collaboration, preparing for team research, especially
focused on the search and selection of information.

Tutorships: they will be held in the offices of professors and virtually by email (official user UV). They guide
the student's interest in learning more about a particular subject matter, and especially to answer questions
related to the subject itself.

EVALUATION

The minimum requirements to pass the subject through the continuous evaluation mode are related to
passing the theoretical and practical part, based on:

In relation to the theoretic section:
There will be a theoretical exam on the day of the official call.

Previous (partial) controls may be carried out, which eliminate material from the final exam.

Both the final and partial exams will be passed with 5 points (out of 10).

Within this part of theoretical contents, presentations, written works and/or presentation seminars by the
students may be included.

In relation to the practical section:

Attendance, participation, as well as the presentation of the requested workshops ("Portafolios") will have a
maximum score of 3 points.

The final grade for the course will be obtained as follows:
Final grade = (70%) Theoretical grade + (30%) Practical grade

The minimum requirements to pass the subject through the Final Evaluation mode are related to passing
the theoretical and practical part, which is based on passing a theoretical exam that includes contents of
the theoretical part (the result represents 50 % of the final grade) and contents of the practical part (the
result represents 50% of the final grade). That is, the grade for the subject by selecting the Final Evaluation
mode will be obtained as follows: Final Grade = (50%) Theoretical Grade + (50%) Practical Grade (being
necessary to obtain equal to or greater than 25% in both parts ( theoretical and practical) to be able to
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average and pass the subject).

 

* \\\"The literal or partial copying of works by third parties presenting them as their own is considered an
unacceptable conduct in the academic field, and on the other hand, due to the law of protection of intellectual
property, total or partial reproductions of the works of others are usually prohibited. give rise to non-
compliance with the corresponding offenses or criminal offenses. \\\"

REFERENCES

• Pérez-Soriano, P. & Llana, S. (2014). Biomecánica Básica: Aplicada a la Actividad Física y el 
Deporte. Barcelona, Paidotribo. 

• Pérez-Soriano , P (coord)(2018).Metodología y Aplicación práctica de la Biomecánica deportiva. 
Barcelona, Paidotribo. 

• Izquierdo, M. (2008). Biomecánica y Bases Neuromusculares de la Actividad Física y el Deporte. 
Ed. Panamericana. 

• Tipler, P.A. (1999). Física para la ciencia y la tecnología. Tomo I. Bilbao: Reverté.35:35 
• Zatsiorsky , V. (2000). Biomechanics in sport. Performance enhancement and injury prevention. 

Volume IX of the enciclopaedia of sports medicine. Oxford: Blackwell Science. 
• Pérez, P., Llana, S. (2007). Biomecánica aplicada a la actividad física y al deporte. Colección aula

deportiva técnica (Fundación Deportiva Municipal, Valencia). 
• Aguado, X. (1993). Eficacia y técnica deportiva. Barcelona: INDE. 
• Kreigbaum, E., Barthels, K.M. (1996). Biomechanics. A qualitative approach for studying human 

movement. Boston: Allyn & Bacon. 
• Knudson, D. V.,(2007) Fundamentals of Biomechanics, Springer, New York.
• Kerr, A. (2010). Introductory biomechanics + Cd-rom. Churchill Livingstone. ♣  Aleksandar Subic 

(Editor) 2019. Materials in Sports Equipment (2nd Edition). Woodhead Publishing, Elsevier. ISBN: 
9780081025826• Abbott, A.V., Wilson, D.G. (1995). Human-powered vehicles. Human Kinetics.

• Gutiérrez, M. (1998). Biomecánica deportiva. Bases para el análisis. Madrid: Ed. Síntesis. 
• Hay, J.G. (1993). The biomechanics of sports techniques. New Jersey: Prentice Hall
• Kapandji, I.A. (1991). Cuadernos de fisiología articular. Barcelona: Masson 
• McGinnis, P.M. (2005). Biomechanics of Sport and Exercise. 2nd Edition. Champaign, Illinois: 

Human Kinetics.
• Sprunt, K. (2000). Sports mechanics (3º Edición). Sport scotland. 
• Whiting, W.C., Zernicke, R.F. (1998). Biomechanics of musculoskeletal injury. Champaign, Illinois:

Human Kinetics 
• Leveau, B.F. (2011). Biomechanics of Human Motion: basics beyond for the health professions. 

Slak Incorporated, NJ, USA 
• Blankenship, D (2010). Applied research and evaluation methods in recreation. Human kinetics. 
• Pitkin, M (2011). Biomechanics for life. introduction to Sanomechanics. Springer.
• Reilly, T (2009). Ergonomics in sport and physical activity. Enhancing performance and 

improving safety. Human Kinetics 
• Perry, J., and Burnfield,J.M. (2010). Gait analysis: normal and pathological function. Slack 

Incorporated. 
• Fucci, S. / Benigni, M. / Fornasari, V. (2003). Biomecánica del aparato locomotor aplicada al 

acondicionamiento muscular. Elsevier.



Course Guide
33217 Biomechanics of physical activity

33217 Biomechanics of physical activity 7 / 7

• Bartlett, R. (1999). Sports Biomechanics: Reducing Injury and Improving Performance. Taylor & 
Francis. 

• Werd, M.,Knight, E., Langer, P.(2017). Athletic Footwear and Orthoses in Sports (2nd Edition).
Medicine. Springer. ISBN-13: 9783319521343 

• Gutiérrez (2015). Fundamentos de la Biomecánica deportiva. Sintesis. 
• Dufour, M & Pillu, M (2006). Biomecanica funcional: cabeza, tronco, extremidades. Masson. 
• Joseph Hamill PhD,Kathleen Knutzen PhD,Timothy Derrick (2017). Biomecanica basica. bases 

del movimiento humano 4ª ed. Lippincott williams and wilkins. wolters kluwer health.


