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Postgraduate Certificate in Functional Assessment

Biomechanical Analysis and Movement Patterns

Biomechanical Analysis:
Biomechanical analysis is the study of movement patterns, forces, and interactions within the body during
physical activities. It involves the application of mechanical principles to human movement to understand
how the body moves and functions. Biomechanical analysis is crucial in identifying movement abnormalities,
evaluating performance, preventing injuries, and enhancing overall function.

Movement Patterns:
Movement patterns refer to the specific sequences of motions that individuals go through during various
activities. These patterns can be observed and analyzed to assess the quality of movement, identify any
deviations from normal patterns, and determine areas for improvement. Understanding movement patterns
is essential for optimizing performance, preventing injuries, and enhancing functional abilities.

Functional Assessment:
Functional assessment is a comprehensive evaluation of an individual's ability to perform daily activities and
tasks. It involves assessing physical, cognitive, and emotional aspects of function to identify strengths,
limitations, and areas for improvement. Functional assessment helps in setting goals, developing
intervention plans, and monitoring progress in rehabilitation, sports performance, and other settings.

Postgraduate Certificate:
A postgraduate certificate is a specialized qualification awarded to individuals who have completed a
specific course of study at the postgraduate level. It is designed to provide advanced knowledge and skills
in a particular field or discipline. A postgraduate certificate is typically shorter in duration compared to a
master's degree and focuses on specific areas of expertise.

Assessment:
Assessment refers to the process of evaluating an individual's abilities, skills, knowledge, or performance in
a systematic and objective manner. Assessments can be conducted through various methods such as
observation, tests, interviews, and questionnaires. The results of assessments are used to make informed
decisions, set goals, and monitor progress in different contexts.

Musculoskeletal System:
The musculoskeletal system is the system in the body that consists of muscles, bones, joints, tendons,
ligaments, and other connective tissues. It provides support, stability, and movement to the body and is
essential for performing physical activities. Understanding the musculoskeletal system is important in
biomechanical analysis and movement assessment to identify issues and optimize function.

Range of Motion:
Range of motion (ROM) refers to the extent of movement that a joint can achieve in various directions. It is
measured in degrees and includes flexion, extension, abduction, adduction, internal rotation, and external
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rotation. Range of motion assessments are commonly used in functional assessment to evaluate joint
mobility, flexibility, and overall movement capabilities.

Functional Movement:
Functional movement refers to the coordinated patterns of motion that are necessary for performing daily
activities and tasks efficiently and effectively. These movements involve multiple joints and muscles working
together to produce smooth and coordinated actions. Functional movement assessments help in identifying
movement dysfunctions, imbalances, and compensations that may impact performance.

Gait Analysis:
Gait analysis is the study of walking and running patterns to assess the biomechanics of lower limb
movements. It involves analyzing the kinematics (joint angles and movements) and kinetics (forces and
moments) of the body during gait cycles. Gait analysis can help in diagnosing gait abnormalities, optimizing
walking or running performance, and designing interventions for gait-related issues.

Motor Control:
Motor control refers to the process by which the nervous system coordinates and regulates muscle activity
to produce purposeful movements. It involves the integration of sensory information, decision-making, and
execution of motor commands to achieve desired actions. Understanding motor control is essential in
assessing movement patterns, motor skills, and functional abilities in various populations.

Functional Movement Screen (FMS):
The Functional Movement Screen (FMS) is a screening tool used to evaluate movement patterns and
identify potential limitations or dysfunctions in individuals. It consists of seven fundamental movement
patterns that assess mobility, stability, and coordination. The FMS helps in detecting asymmetries,
imbalances, and compensations that may affect performance and increase injury risk.

Neuromuscular Control:
Neuromuscular control refers to the ability of the nervous system to coordinate muscle contractions and
joint movements for optimal function and performance. It involves sensory input, motor output, feedback
mechanisms, and motor learning processes. Neuromuscular control plays a critical role in maintaining
stability, balance, and coordination during various activities and movements.

Kinematics:
Kinematics is the branch of biomechanics that deals with the description of motion without considering the
forces that cause the motion. It involves analyzing the position, velocity, and acceleration of body segments
during movement. Kinematic measurements provide valuable information about movement patterns, joint
angles, and trajectories that are essential for biomechanical analysis.

Kinetics:
Kinetics is the branch of biomechanics that focuses on the forces and torques that cause motion in the
body. It involves analyzing the external and internal forces acting on the body during movement. Kinetic
measurements help in understanding muscle forces, joint reactions, and energy transfers that influence
movement patterns and performance outcomes.
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Biomechanical Principles:
Biomechanical principles are fundamental concepts and laws from physics and mechanics that are applied
to the study of human movement. These principles include Newton's laws of motion, principles of leverage,
conservation of momentum, and others. Understanding biomechanical principles is essential for analyzing
movement patterns, identifying inefficiencies, and optimizing performance.

Joint Stability:
Joint stability refers to the ability of a joint to maintain its structural integrity and resist excessive motion or
forces during movement. It is achieved through a combination of passive structures (ligaments, joint
capsules), active structures (muscles), and neuromuscular control. Maintaining joint stability is crucial for
preventing injuries, supporting movement, and optimizing function.

Postural Control:
Postural control is the ability to maintain an upright and stable posture while sitting, standing, or moving. It
involves sensory input, motor output, and feedback mechanisms to adjust body alignment and balance.
Postural control is essential for performing activities of daily living, sports, and other functional tasks that
require stability and coordination.

Functional Capacity Evaluation (FCE):
A Functional Capacity Evaluation (FCE) is a comprehensive assessment that evaluates an individual's physical
abilities, work-related tasks, and functional limitations. It involves a series of tests, tasks, and measurements
to determine the individual's capacity to perform specific job duties or activities. FCEs are commonly used in
vocational rehabilitation, return-to-work programs, and disability evaluations.

Task Analysis:
Task analysis is the process of breaking down a complex activity or task into smaller components to
understand the requirements, steps, and interactions involved. It helps in identifying the specific
movements, skills, and cognitive processes needed to complete the task successfully. Task analysis is useful
for designing interventions, training programs, and assistive devices for individuals with functional
limitations.

Motor Learning:
Motor learning is the process by which individuals acquire and improve motor skills through practice,
feedback, and experience. It involves cognitive, associative, and autonomous stages of skill development, as
well as factors such as motivation, attention, and retention. Understanding motor learning principles is
essential for designing effective training programs, rehabilitation strategies, and skill acquisition techniques.

Functional Task Analysis:
Functional task analysis is a detailed examination of the physical, cognitive, and environmental demands of
specific tasks or activities. It involves identifying the components, constraints, and challenges associated
with performing the task effectively. Functional task analysis helps in assessing functional abilities, setting
realistic goals, and developing individualized intervention plans for improving task performance.

Biomechanical Modeling:
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Biomechanical modeling is the process of creating mathematical or computational models to simulate and
analyze human movement and performance. It involves representing the musculoskeletal system, joint
mechanics, and biomechanical interactions in a virtual environment. Biomechanical modeling can help in
predicting movement outcomes, optimizing techniques, and designing interventions for movement
disorders.

Functional Training:
Functional training is a type of exercise program that focuses on improving movement patterns, strength,
flexibility, and coordination for everyday activities. It involves performing exercises that mimic functional
tasks and engage multiple muscle groups simultaneously. Functional training aims to enhance performance,
prevent injuries, and improve overall functional abilities in various populations.

Biomechanical Assessment:
Biomechanical assessment is a systematic evaluation of an individual's movement patterns, posture, joint
mobility, and muscle function to identify abnormalities, imbalances, or dysfunctions. It involves using
various tools, techniques, and tests to gather data about biomechanical parameters and performance
metrics. Biomechanical assessments are used in sports science, rehabilitation, ergonomics, and other fields
to optimize movement quality and function.

Functional Movement Analysis:
Functional movement analysis is the process of observing, measuring, and interpreting movement patterns
during functional activities. It involves assessing the quality, quantity, and efficiency of movements to
identify limitations, compensations, or errors. Functional movement analysis is used to evaluate motor skills,
gait patterns, sport-specific movements, and daily tasks for performance enhancement and injury
prevention.

Biomechanical Factors:
Biomechanical factors are physical characteristics, properties, or parameters that influence human
movement, performance, and function. These factors include joint angles, muscle forces, lever lengths,
center of mass, and ground reaction forces. Understanding biomechanical factors is essential for analyzing
movement patterns, designing interventions, and optimizing biomechanical efficiency in various activities
and contexts.

Functional Capacity:
Functional capacity refers to an individual's ability to perform specific tasks, activities, or work duties based
on physical, cognitive, and emotional factors. It reflects the person's functional abilities, limitations, and
readiness to engage in daily living activities. Assessing functional capacity helps in determining the level of
independence, support needs, and intervention strategies for optimizing functional performance.

Biomechanical Efficiency:
Biomechanical efficiency refers to the ability of an individual to produce optimal movement patterns with
minimal energy expenditure and mechanical stress. It involves using the body's biomechanical structures
and functions effectively to achieve desired outcomes. Improving biomechanical efficiency can enhance
performance, reduce injury risk, and maximize functional abilities in various tasks and activities.
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Functional Movement Disorder:
Functional movement disorder is a condition characterized by abnormal or involuntary movements that are
not caused by a neurological or structural problem. It involves movement patterns that are inconsistent,
variable, and incongruent with typical motor control. Functional movement disorders are often influenced
by psychological factors, stress, and emotional triggers, requiring a multidisciplinary approach for
assessment and management.

Biomechanical Loading:
Biomechanical loading refers to the forces, stresses, and strains that act on the body's tissues and structures
during movement or physical activities. It includes tension, compression, shear, and bending forces that
affect bones, muscles, tendons, and ligaments. Understanding biomechanical loading is important for
preventing overuse injuries, optimizing training programs, and promoting tissue adaptation in response to
mechanical stimuli.

Functional Movement Disorder:
Functional movement disorder is a condition characterized by abnormal or involuntary movements that are
not caused by a neurological or structural problem. It involves movement patterns that are inconsistent,
variable, and incongruent with typical motor control. Functional movement disorders are often influenced
by psychological factors, stress, and emotional triggers, requiring a multidisciplinary approach for
assessment and management.

Biomechanical Loading:
Biomechanical loading refers to the forces, stresses, and strains that act on the body's tissues and structures
during movement or physical activities. It includes tension, compression, shear, and bending forces that
affect bones, muscles, tendons, and ligaments. Understanding biomechanical loading is important for
preventing overuse injuries, optimizing training programs, and promoting tissue adaptation in response to
mechanical stimuli.

Functional Movement Screening:
Functional movement screening is a process of assessing movement patterns, stability, and mobility
through a series of standardized tests and tasks. It helps in identifying movement dysfunctions,
asymmetries, or imbalances that may impact performance and increase injury risk. Functional movement
screening is commonly used in sports, fitness, and rehabilitation settings to guide intervention strategies
and monitor progress.

Biomechanical Feedback:
Biomechanical feedback is information provided to individuals about their movement patterns, positions, or
forces during physical activities. It involves using visual, auditory, or tactile cues to enhance awareness,
correct errors, and optimize performance. Biomechanical feedback can help individuals improve their
technique, posture, and movement quality in sports, rehabilitation, and other contexts where precise
movements are required.

Functional Movement Patterns:
Functional movement patterns are coordinated sequences of motions that are essential for performing daily
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activities, sports, and occupational tasks. They involve multiple joints, muscles, and sensory systems working
together to produce purposeful actions. Understanding functional movement patterns helps in assessing
movement quality, identifying dysfunctions, and developing targeted interventions for improving
performance and function.

Biomechanical Analysis Software:
Biomechanical analysis software is computer-based tools and programs used to capture, process, and
analyze movement data for research, clinical, and performance applications. These software packages
enable researchers, clinicians, and coaches to track kinematics, kinetics, electromyography, and other
biomechanical parameters during movement tasks. Biomechanical analysis software helps in visualizing
movement patterns, quantifying performance metrics, and generating reports for interpretation and
decision-making.

Functional Movement Training:
Functional movement training is a type of exercise program that focuses on improving movement patterns,
strength, flexibility, and coordination for functional activities. It involves dynamic, multi-joint exercises that
challenge balance, stability, and mobility in a functional context. Functional movement training aims to
enhance performance, reduce injury risk, and improve overall functional abilities in individuals of all ages
and fitness levels.

Biomechanical Assessment Tools:
Biomechanical assessment tools are instruments, devices, and technologies used to measure, analyze, and
quantify movement patterns, forces, and interactions within the body. These tools include motion capture
systems, force plates, electromyography sensors, goniometers, and pressure sensors. Biomechanical
assessment tools help in collecting objective data, identifying biomechanical issues, and evaluating
interventions for movement optimization and injury prevention.

Functional Movement Rehabilitation:
Functional movement rehabilitation is a specialized approach to physical therapy that focuses on restoring
optimal movement patterns, function, and performance after injury or dysfunction. It involves personalized
exercise programs, manual therapy techniques, and functional training to address movement impairments,
muscle imbalances, and compensatory strategies. Functional movement rehabilitation aims to improve
mobility, stability, and coordination for returning to daily activities and sports participation.

Biomechanical Research:
Biomechanical research is the scientific investigation of human movement, performance, and function using
principles and methods from biomechanics, physiology, and engineering. It involves studying the
mechanical properties, kinematics, kinetics, and neuromuscular control of the body during various activities.
Biomechanical research aims to advance understanding of movement mechanisms, optimize performance
outcomes, and inform evidence-based practice in sports science, rehabilitation, and ergonomics.

Functional Movement Analysis Tools:
Functional movement analysis tools are instruments, tests, and protocols used to evaluate movement
patterns, motor skills, and functional abilities in individuals. These tools include functional movement
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screens, balance assessments, agility tests, and coordination tasks. Functional movement analysis tools help
in identifying movement dysfunctions, asymmetries, and compensations that may affect performance and
injury risk in sports, rehabilitation, and other settings.

Biomechanical Variables:
Biomechanical variables are measurable quantities related to human movement, forces, and interactions
that influence performance and function. These variables include joint angles, muscle activations, ground
reaction forces, center of mass position, and segmental velocities. Understanding biomechanical variables is
important for quantifying movement patterns, identifying inefficiencies, and optimizing biomechanical
outcomes in sports, rehabilitation, and other contexts.

Functional Movement Dysfunction:
Functional movement dysfunction refers to impairments, limitations, or deviations in movement patterns
that affect an individual's ability to perform daily activities, sports, or work tasks. It may result from muscle
weakness, joint stiffness, neuromuscular deficits, or poor motor control. Functional movement dysfunction
can lead to pain, instability, reduced performance, and increased injury risk, requiring targeted interventions
for rehabilitation and improvement.

Biomechanical Analysis Techniques:
Biomechanical analysis techniques are methods, procedures, and protocols used to assess and evaluate
human movement patterns, forces, and interactions. These techniques include motion analysis, force plate
measurements, electromyography, 3D modeling, and computer simulations. Biomechanical analysis
techniques provide valuable information about movement mechanics, performance metrics, and injury
mechanisms in sports, rehabilitation, ergonomics, and other fields.

Functional Movement Training Programs:
Functional movement training programs are structured exercise regimens designed to improve movement
patterns, strength, flexibility, and coordination for functional activities. These programs include a variety of
exercises, drills, and activities that challenge balance, stability, and mobility in different planes of motion.
Functional movement training programs aim to enhance performance, prevent injuries, and optimize
functional abilities for individuals of all ages and fitness levels.

Biomechanical Assessment Protocols:
Biomechanical assessment protocols are standardized procedures and guidelines used to conduct
systematic evaluations of movement patterns, joint mechanics, and muscle function. These protocols
include specific tests, measurements, and criteria for assessing biomechanical parameters and performance
metrics. Biomechanical assessment protocols help in collecting objective data, identifying movement
abnormalities, and guiding interventions for optimizing movement quality and function.

Functional Movement Disorders:
Functional movement disorders are a group of neurological conditions characterized by abnormal or
involuntary movements that are not caused by a structural or degenerative disease. They involve movement
patterns that are inconsistent, variable, and incongruent with typical motor control. Functional movement
disorders are often associated with psychological stress, emotional triggers, and somatic symptoms,
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requiring a multidisciplinary approach for evaluation and management.

Biomechanical Analysis Applications:
Biomechanical analysis applications are practical uses and implementations of biomechanical principles and
techniques in various fields such as sports science, ergonomics, rehabilitation, and engineering. These
applications include injury prevention, performance enhancement, equipment design, ergonomics
assessment, and gait analysis. Biomechanical analysis applications help in optimizing movement quality,
reducing injury risk, and enhancing functional outcomes in different contexts.

Functional Movement Screening Tools:
Functional movement screening tools are instruments, questionnaires, and tests used to assess movement
patterns, stability, and mobility in individuals. These tools include the Functional Movement Screen (FMS), Y-
Balance Test, Single Leg Squat, and other functional assessments. Functional movement screening tools help
in identifying movement dysfunctions, asymmetries, or imbalances that may impact performance and injury
risk in sports, fitness, and rehabilitation settings.

Biomechanical Analysis Parameters:
Biomechanical analysis parameters are variables, measurements, and indices used to quantify movement
patterns, forces, and interactions in the body. These parameters include joint angles, muscle activations,
ground reaction forces, center of pressure, and segmental accelerations. Biomechanical analysis parameters
provide objective
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