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General In the subject Functional Movement in Physical Therapy, the human body will be studied from a functional and
description dynamic point of view, taking as a starting point the static analysis provided by Anatomy. Therefore, a general

perspective of Biomechanics applied to the human body will be provided.

Biomechanics is the science that studies internal and external forces, and how they affect the human body
from a multidisciplinary approach, taking as a reference Anatomy and Mechanics (part of Physics that studies
the movement of bodies and their responses to forces). Therefore, Biomechanics can be considered the
convergence between Classical Mechanics and Life Sciences.

In this course, students will learn the basic aspects of biomechanics and movement analysis, study the
behavior of biological tissues under different forces, as well as the segmental joint physiology of the human
body.

It is intended that the student acquires the necessary knowledge about the functioning of the locomotor
system and the influence that can exert the different forces to which the organic tissues are subjected.

Training and Learning Results

Code

A2

Students are able to apply their knowledge to their work or vocation in a professional manner and possess the
competences usually demonstrated through the development and defence of arguments and problem solving within
their field of study.

C2

Understand the principles of biomechanics and electrophysiology, and their main applications in the field of physical
therapy.

C6

Identify anatomical structures as a basis of knowledge to establish relationships dynamically with the functional
organization.

Cl12

To know and apply the theoretical bases and the development of physiotherapeutic methods and procedures.

C13

Have the ability to assess from the perspective of physiotherapy, the functional status of the patient/user, considering
the physical, psychological and social aspects of the same.

C15

Understand ergonomic and anthropometric principles.

C31

Know the structure of the human body and identify structural elements and alterations of normality in the different
methods of analysis and diagnosis through imaging.

C34

To know and understand the morphology, physiology, pathology and behavior of people, both healthy and sick, in the
natural and social environment.

C35

To know and understand the sciences, models, techniques and instruments on which physiotherapy is based,
articulated and developed.

D2

Computer skills related to the field of study

D5

Developing leadership and organizational skills.
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Expected results from this subject
Expected results from this subject Training and Learning
Results

Know the bases *elementdis of the *biomecédmica C2

C15

C35
Identify the guidelines for the analysis of the human movements Cc6

C12

C15

C35
Know to laws of the movement, strengths, crowbars and pulleys and his application in C2
Physiotherapy C12

C15
Define the concept of elasticity, *viscoelasticidade and his practical application in physiotherapy C2

C12

C15

C35
Identify the mechanical properties of the bone Ccé6

C34
Describe the articular mechanics and his application in Physiotherapy C2

Cl12

C15

C35
Identify the mechanical properties of the muscular contraction C6

C34
Identify the repercussion of the distinct types of muscular activity and his application in the C2
Physiotherapy Ccé6

C12

C13

C15
Describe and *correlacionar the segmentary analysis, of the movements of the human body C2

C12

C15

C31

C35
Analyse the *biomecanica basic of a determinate gesture A2 C2 D2

C12 D5

C15

C31

C35

Contents
Topic

1. Physical basis of biomechanics and 1. Introduction to Biomechanics.
kinesiological analysis of movement. 2. Basic concepts of Biomechanics.
3. Kinesiological analysis of movement.
2. Biomechanics of organic tissues. 1. Biomechanics of bone.
2. Biomechanics of the joints.
3. Muscle biomechanics.
3. Joint and muscular biomechanics of the trunk. 1. Biomechanics of the spine as a whole.
2. Biomechanics of the pelvic girdle.
3. Biomechanics of the lumbar spine.
4. Biomechanics of the thoracic spine.
5. Biomechanics of the cervical spine and temporomandibular joint.
1. Biomechanics of the shoulder joint complex.
4. Joint and muscle biomechanics of the upper 2. Biomechanics of the elbow and pronation.
extremity. 3. Biomechanics of the wrist and hand.
5. Joint and muscle biomechanics of the lower 1. Biomechanics of the hip.
extremity. 2. Biomechanics of the knee.
3. Biomechanics of the ankle and foot.
4. Biomechanics of gait.
Practical contents Basic experiments in Biomechanics. Gesture analysis..
Planning
Class hours Hours outside the Total hours
classroom
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*The information in the planning table is for guidance only and does not take into account the heterogeneity of the students.

Methodologies

Description

Introductory activities

Activities directed to take contact and gather information on the students, as well as to present the
matter.

Lecturing

The theoretical classes will be participatory and will use the didactic query, debate, study of cases
and strategies of resolution of problems. The students will have to his disposal in the platform Fear
the notes elaborated by the/the professor/to, that will serve him of guide.

Mentored work

The students will have to elaborate a work, where will do an analysis *biomecanico basic of the
human body on a filming in video that has to make the own students. Each group, in accordance
with the/the professor/to, will do the work with a specific orientation on the subject and will use the
platform Fear.

Laboratory practical

Activities of application of the knowledges to concrete situations and of acquisition of basic skills
and procedures related with the matter object of study. They develop in space spaces with skilled
equipment. It will use the experimental demonstration, the strategy of simulation, the didactic
treatment of errors and the systematic training.

Presentation

Exhibition with audiovisual means by part of the students, in front of the educational and the other
students, of the work *tutelado.

Autonomous problem
solving

The students will have to solve situations of the real life with his own strategies through the
knowledge, the investigation and the reflection.

Collaborative Learning

In the theoretical classes will develop a methodology of learning *colaborativo, where the different
subjects will see through activities made in group, facilitating the development of an active
participation of the students.

Personalized assistance

Methodologies

Description

Collaborative Learning

The orientation and mentoring of the collaborative learning activity will be done in large
group tutoring.

Mentored work

Students must send an e-mail request indicating "Tutorials" in the subject line. The teacher
will indicate the date and time of the tutorial.

Laboratory practical

Students should send an e-mail request indicating "Tutorials" in the subject line. The teacher
will indicate the date and time of the tutorial.

Lecturing

Students should send an e-mail request indicating "Tutorials" in the subject line. The teacher
will indicate the date and time of the tutorial.

Presentation

The orientation and advice for the exhibition and presentation of the works will make in
small group tutoring.

Autonomous problem solving The students will have to request the *tutoria by means of an email, indicating in the subject

"Tutorials", and the/the educational will indicate him the date and hour of the same.

Introductory activities

The orientation and advice of the introductory activities will make in of big group tutoring.

Assessment

Description Qualification Training and

Learning
Results
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Essay questions A score of 5 out of 10 must be obtained to pass the examination. 35 C2 D2

exam Co
C12
The examination of developmental questions and the examination of objective C13
questions must be passed independently. C15
C31
C34
C35
Essay The completion, attendance to tutorials, exposition and defense of the work is 15 Cl2 D2
mandatory. The participation in the tutorials, the formulation and analysis of the C15
work, as well as its writing and the use of bibliographic sources will be valued. C31
C34
Failure to complete the work or the corresponding defense will result in failing C35
the course.
Laboratory Students will demonstrate the application of the theoretical fundamentals of the 15 A2 Cl2 D2
practice subject. It is mandatory to attend the practices of the course to pass them. C13 D5
C34
Failure to attend 50% of the practices will result in failing the course. All C35

absences must be duly justified and due to force majeure.

In order to pass the subject, the documentation requested by the teacher
related to the internship must be completed and submitted. The minimum score
to pass the internship must be 5 out of 10.

A score of 5 out of 10 must be obtained to pass the examination.

Objective 35 C2 D2
questions exam In order to pass the subject, the documentation requested by the teacher C6
related to the internship must be completed and submitted. The minimum score C12
to pass the internship must be 5 out of 10. C13
A score of 5 out of 10 must be obtained to pass the examination. C15
C31
This type of exam includes closed questions with different answer alternatives C34
(true/false, multiple choice, matching of elements, etc.). C35

The examination of developmental questions and the examination of objective
questions must be passed independently.

Incorrect questions will be penalized.

Other comments on the Evaluation

-CONTINUOUS EVALUATION:

In the continuous evaluation, students will take a partial evaluation once half of the theoretical contents have been
completed and anotherpartial evaluation in the ordinaryexam.

1- Written tests (theoretical): 35%.

Contents: Physical basis of biomechanics and kinesiological analysisof movement. Biomechanics of organic
tissues.Examination of objective questions: 17,5 %.

Developmental questions exam: 17.5%.
2- Written tests (theoretical):35 %.

Contents: articular and muscular biomechanics of the trunk,upper extremity and lower extremity. Examination of
objectivequestions: 17.5%.

Developmental questionsexam: 17.5%.
Total theoretical evaluations (part 1 + part 2): 70%. Work and
oral test: 15%.

Laboratory practices: 15%.

-GLOBAL ASSESSMENT (waiver of continuous assessment):

In this case, no partialevaluations will be carried out,so in the ordinary call the studentswill be evaluatedas follows:
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Theoretical evaluations: 70% (35% exam of objective questions and 35% exam of development questions). Both exams
(objective questions and developmental questions) must be passed independently.

Work and oral test: 15% Laboratory practice: 15% Laboratory practice: 15% Laboratory practice:
15% Laboratory practice: 15% Laboratory practice: 15% Laboratorypractice: 15% Laboratory practice:
15% Laboratory practice:15%

Students who do not wish to followthe continuous evaluation must notifyin writing following the procedureestablished by the
Faculty of Physiotherapy. The waiver to the continuousevaluation must be made in the 5th weekof teaching, which means
that the student will assume the global evaluationestablished in the subject. Once the continuous evaluation has been
waived,the student will not be entitled to it, nor to the considerations established therein.

- EXTRAORDINARY EVALUATION - RECOVERY:

Students who have waived the continuous evaluation and adhere to the global evaluation will have the same evaluation
percentages as in the ordinarycall in global evaluation mode.

Studentswho in continuous evaluation have passedone of the partial exams (partial 1or partial 2) in extraordinary evaluation
will only have to take the examof the partial not passed. In order to pass the subject it will be necessary topass the exam of
objective questionsand the exam of development questions independently. Therefore, all therequirements of ordinary
evaluationin continuous mode must be fulfilled. In case of not passing any of the writtenexams (exam of objective questions
or developmental exam) the subject will be failed and there will be no average between evaluations, nor between
partialexams.

Studentswho have failed the two partial evaluations in continuous evaluation will have the same percentages and criteria in
extraordinary evaluation as the students in global evaluation, as described below:

Theoretical evaluations: 70% (35% exam of objective questions and 35% exam of development questions). Both must be
passed independently.

Description of the tests and requirements to pass the subject:

-The writtentests (in all evaluations) will consist of two examinations: an exam of objective questions and an exam of
developmental questions; both will take place in the same evaluation session.

The written testsmay include multiple-choice exercises, true/false exercises, item matching exercises, sentence completion
exercises, response exercises with a specificterm, resolution of clinical cases or interpretation of an image/graph, as well

as other activities that have been developed throughout the course.

Likewise, conceptsof different topics can be evaluated in the same statement to check the assimilation of contents by the
students.

To pass the written tests (in all the evaluations) it is necessaryto achieve a minimum of 5 out of 10 in each of the parts (to
achieve a 5 out of 10 in the exam of objective questionsand to achieve a 5 out of 10 in the exam of developmental
questions).

Inall evaluations in the examination of objective questions there will be apenalty for wrong answers: each wrong
answersubtracts half the value of a correct answer, so that two wrong answers penalize the valueof a correct answer.

In the case of not reaching5 out of 10 in the exam of objectivequestions, the grade of the corresponding writtentest will be
theone obtained in this part. If the objective part is passed and the objectiveexam is not passed, the grade of the
corresponding writtenexam will be the one obtained in this part.

developmental questions the grade of the writtentest will be of the latter part.

In order to pass the course in ordinary exams, the twopartial exams must be passedindependently. In addition, work mustbe
done and its corresponding defense/oral exam. Attendance to the practice ismandatory (in case of not attending 50%of the
practices and/or not handing in the corresponding material, the subjectwill not be passed). So, if the first partial exam is
passed, but the second partial exam is not passed, the student must take the corresponding partial exam in the
extraordinary evaluation.

In case of not passing the first partial examination (grade equal toor higher than 5 out of 10 in each of the exams: exam of
objective questions and exam of development questions) thestudent must take the exam of all the thematic blocks in the
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ordinary exam. In this case, the sameevaluation criteria are followed as in the partial examinations with the sameevaluation
percentages (therefore the exam would be formed by two exams ofobjective questions and two exams of developmental
questions; all of them must be passedindependently).

-Thework and oral test will be only one. The grade obtained in this test willrepresent 15% of the final grade and its
completion is mandatory. In addition, it is necessary to perform a correct development of the tutorials, especially delivery of
therequested material on time. All students must be present during the oral testof the rest of the classmates, since the
teacher may request a critical evaluation of the rest of the work. In case of not followingthe guidelines set by the teacher or
notshowing up for the oral test, the student will not get a score in this sectionand will fail the course. In case of not signing
up to form a workgroup, it will be considered that the student will nottake the oral test and the score in this section will be
zero (0).

Summary of minimumrequirements to pass the coursein the regular exam (ALL
requirements must be met):

Gradeequal to or higher than 5 (out of 10) in the theoretical tests, being mandatoryto pass each of the exams
independently(reaching a 5 out of 10 in the exam of objectivequestions and reachinga 5 out of 10 in the exam of
development questions). The partialevaluations must be passed independently.

The overallgrade must be equal to or higher than 5 (out of 10), considering the percentages that correspond to each
evaluation system.

Evaluation dates:

The partial exam 1 will be held during theory teachinghours with a maximum duration of 1 hour on the date set out in the
course schedule (once the thematic blocksthat are evaluated in this partial exam have been completed), in case of not
passingthis partial exam, all the thematic blocks must be examined in the ordinaryexamination in June.

Thewritten tests of part 2 will take place on the dates indicated in the ordinaryJune exams. If the student passes part 1,
he/she will be examined only on the corresponding thematic blocks (if he/she does not pass part 1, he/she will have to take
the entirecourse).

The presentation of the oral work-test will take place during theory teaching hours on the day assignedin the course
schedule.

Regardless of the average grade obtained in theevaluation tests, if the minimum requirements previously exposed are not
met, the grade obtained will be SUSPENSED. The final grade of the students who have not passed one of the theoretical
tests will be the grade obtained in the failedpart.

The failinggrade will never be higher than 4.5.

Therefore, it couldbe the case that a student obtainsin the global evaluation, takinginto account the percentages of the
evaluation tests, a grade of 5 out of 100r higher; however, if the student has failed any written exam (exam ofobjective
questions and exam of developmental questions) separately, the grade in the global evaluation will be a fail.

In all written examinations (partial, ordinary and ordinary exams),if the objective test is not passed, the grade that will
appear inthe minutes will be the grade of said test (or the average of the objectivetests); no average will be taken with the
rest of the evaluations (the grade will be directlythat of the objective tests).

Other considerations:

The evaluation systems described in this Teaching Guide are sensitive both to the evaluation of the competencies and to the
contents of the course.

Therealization of the work is mandatory and its evaluation will be made throughthe practices/tutorials established in the
programmingof the subject and in the presentation and defense of the same. All the workactivities requested by the teacher
must be carried out, as well as the collaborative activity(failure to do so will result in the corresponding penalty).

The presenceof spelling mistakes in papers or written tests may leadto a failing grade.

The Teaching Guide will follow the "REGULAMENTO SOBRE A AVALIACION, A CALIFICACION E A CALIDADEDA DOCENCIA E DO
PROCESO DE APRENDIZAXE DO ESTUDANTADO" (Aprobadono claustro do 18 de abril de 2023), as well as the
specificadaptations for the Degree in Physiotherapy determined in Junta de Centro.
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Martinez-Zazo S., Biomecanica Clinica de la Marcha y su Relaciéon con Patologia Musculoesquelética, 2, AUTOR-
EDITOR, 2020

Dufour M, Del Valle S., Los Musculos. Anatomia Clinica de las Extremidades, 1, PAIDOTRIBO, 2021

Nordin M, Frankel, V., Bases Biomécanicas del Sistema Musculoesquelético, 5, WOLTERS KLUWER, 2022

Hazari A, Conceptual Biomechanics and Kinesiology, 1, SPRINGER, 2021
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Viladot A, Lecciones basicas de biomecdnica del aparato locomotor, 2, Masson, 2004

Cailliet R, Anatomia Funcional Biomecanica, 1, Marban, 2005

Miralles Marrero R, Miralles-Rull I, Biomecanica clinica de las patologias del aparato locomotor, 1, Elsevier Masson,
2006

Trew M, Everett T, Fundamentos del movimiento humano, 5, Masson, 2006

Dufour M, Pillu M., Biomecdnica funcional. Miembros, cabeza, tronco, 2, Elsevier Health Sciences, 2018
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Fucci S, Biomecanica del aparato locomotor aplicada al acondicionamiento muscular, 4, Elsevier, 2003

Miralles Marrero R, Miralles-Rull I, Puig Cunillera M, Biomecanica clinica de los tejidos y las articulaciones del aparato
locomotor, 2, Elsevier, 2005

Neumann, D. A,, Kelly, E. R., Kiefer, C. L., Martens, K., & Grosz, C. M, Kinesiology of the musculoskeletal system:
Foundations for rehabilitation, Elsevier, 2017

Esteban-Yafez, C., Santos-Lozano, A., Martin-Hernandez, ., & Justo-Cousifio, L. A., Carrera descalza; Naturalmente
descalzos?: andlisis desde la biomecdnica, Rev MED Nat, 2021

Kerr A, Rowe P., An Introduction to Human Movement and Biomechanics, ELSEVIER, 2019
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Recommendations

Subjects that are recommended to be taken simultaneously
Physiotherapy evaluation/P05G171V01108

Subjects that it is recommended to have taken before
Human anatomy: Medical-surgical conditions/P05G171V01107
Biochemistry-Physics: Biochemistry and biophysics/P05G171V01103
Physiology: Human physiology/P05G171V01102
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