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What are you looking at?
The role of Qualitative Movement Diagnosis (QMD) in the analysis of  

human movement
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Where are we headed?

• What is movement analysis?
• Why is movement analysis important?
• How do we conduct qualitative movement diagnosis (QMD)?
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What is movement analysis?

• Analysis of Human Motion, 1942
• M. Gladys Scott

• University of Iowa 

• Types of movement analysis
• Qualitative

• Non-numerical assessment of movement information
• Quantitative

• Measurement of performance in some way
• Does not automatically ensure validity and reliability
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Pioneers of Movement Analysis

• Edward Muybridge
• The Human Figure in Motion
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Pioneers of Movement Analysis

• Ariel Performance Analysis System (APAS)
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Pioneers of Movement Analysis
• Active Marker Systems
• SELSPOT
• OptoTrak
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Pioneers of Movement Analysis

• Camera/Marker-based 
systems
• Vicon
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Pioneers of Movement Analysis
• Xsens
• Inertial Measurement Units (IMUs)

• Sensors that use a combination of 
MEMS (Micro Electro Mechanical 
Systems) to determine the change in 
relative orientation of a body or body 
segment over time 
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Why Movement Analysis?
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Why Movement Analysis?
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Qualitative Movement Diagnosis (QMD)
• Systematic observation and introspective 

judgment of the quality of human movement 
for the purpose of providing the most 
appropriate intervention to improve 
performance
• Observation

• Process of gathering, organizing, and giving meaning to 
sensory information

• Intervention
• Administration of feedback, corrections to improve 

performance
• Performance

• Short- and long-term safety and effectiveness of a person’s 
movement
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Integrated Model of QMD

• Preparation
• Key movement features, potential cues and common errors

• Observation
• Systematically gathering appropriate sensory information 

• Evaluation/Diagnosis
• Identifying strengths and weaknesses
• Prioritizing possible interventions

• Intervention
• Providing feedback or changes that will lead to improved performance
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Preparation: Gathering Relevant Knowledge
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Areas of knowledge

• Knowledge about the activity or movement
• Knowledge about the performer
• Knowledge about effective instruction
• Knowledge about a Systematic Observational Strategy (SOS)
• Next part of the QMD
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Knowledge of Activity

• Derived from the sub-disciplines of kinesiology
• Sources of knowledge
• Experience

• Advantages and Disadvantages
• Expert Opinion

• Advantages and Disadvantages
• Scientific Research

• Most valid and accurate information
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Knowledge of Activity

• Terminology
• Fundamental movement patterns

• Broad categories of movements for a general purpose
• Skill

• Adapted fundamental movement pattern for a specific activity or goal
• Technique

• Skills with even more specific purposes
• Style

• Personal differences in rhythm, idiosyncrasies

5/29/19 19

Knowledge of Activity

• Critical Features
• Key features of a movement that are necessary for optimal performance
• The most invariant across performers
• Least adaptable for safety and efficiency

• Establish a range of correctness
• Proper sequence is also important
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Knowledge of Activity

• Identifying critical features
• Safety
• Effectiveness

• Does it achieve the movement goal?
• Efficiency

• Minimizing metabolic cost and maximizing mechanical energies

• Establish a range of correctness
• Makes QMD easier and more reliable
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Knowledge of Performers

• Serves as a basis for assessment and evaluation
• Serves as the basis for equipment and facility modifications 
• What performer characteristics might affect performance?
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Knowledge of Effective Instruction

• Being aware of pedagogical and motor learning research on 
appropriate and effective presentation of information
• Presenting appropriate information
• Translation of critical features into teaching cues
• Verbal, Visual, Tactile
• Writing  cue phrases

• Action
• Content
• Qualifications
• Special conditions 
• “Swing your arm forward, level to the ground.”
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Observation: Developing a Systematic 
Observational Strategy
• A plan to gather all the relevant information about a human 

movement
• Why?
• Condensation of information into critical features
• Accommodation of sensory and cognitive limitations
• Influence of observer knowledge and expectations

• Enables us to gather appropriate and unbiased information
• “What” and “How”

5/29/19 24



5/29/19

9

5/29/19 25

Key Elements of the SOS

• Plan to focus attention on critical features
• Control the observational situation
• Plan the vantage points
• Plan the number of observations
• Plan for extended observations
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Focus of Observation

• Scanning strategy
• What to look for, When to look, and How long to look
• How?

• Phases of the movement
• Balance
• The most important features
• General to specific
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Observation by Phases of Movement

• Observation of critical features within the normal phases of the 
movement
• Decreases perceptual overload by focusing attention
• Preparation
• Execution
• Follow-through
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Observation of Balance

• Based on the concept of balance and the origins of the movement
• Most appropriate for activities in which balance and base of support 

affect subsequent actions
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Observation Based on Importance

• Ranking of the importance of the critical features
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Observation from General to Specific

• Consider all parts of the movement to develop an overall impression 
of the quality of the movement
• Bottom-up attentional processing
• Gestalt observational model
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Scanning Strategies

• Observation by Phases of Movement
• Observation of Balance
• Observation Based on Importance
• Observation From General to Specific
• Whatever the strategy…document the process
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Situation for Observation

• Nature of the movement task and environment should be controlled 
to elicit realistic performances
• Speed
• Competition
• Distractions
• Pressure
• Background
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Vantage Points for Observation

• Most often perpendicular to the path of motion
• Several vantage points may be necessary
• Contrasting background with reference lines
• Distance
• 5m-10m
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Number of Observations

• Defined prior to the observation taking place
• Rule of thumb is 5-8
• Why?
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Extended Observation

• If a critical feature of interest in a QMD is difficult to see
• Multiple observers
• Video

• Coach’s Eye
• Dartfish
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Evaluation and Diagnosis: Professional Critical 
Thinking
• May be the most difficult due to many interrelated factors
• Essential skills
• Evaluation of strengths and weaknesses
• Diagnose the implications of the strengths and weaknesses
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Evaluation

• A judgment of quality to ascertain the value or amount of something
• Takes into account the critical features of the movement and their 

range of correctness
• Which are strengths?
• Which are weaknesses?
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Evaluation

• Process
• Little research on what actually takes place

• Two primary processes
• Sequential method

• Comparison of mental images of expected body positions throughout the movement
• Focusing on the differences between “ideal” and “actual”

• Mechanical method
• Uses a model of mechanical factors that affect performance
• Utilization of select biomechanical principles
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Evaluation
• Process
• Most comfortable with Sequential method

• Quality of the critical features are the focus
• Evaluation of critical features should result in an unbiased, accurate 

assessment
• How?

• 3-point ordinal scale
• Leads directly to diagnostic decision making

• VAS
• Holistic evaluation
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Evaluation

• Difficulties
• Performance variability

• What is the variability a product of?
• Lack of agreement on critical features

• Kinds of movement errors
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Evaluation

• Difficulties
• Critical features versus ideal form

• Belief that a certain technique or form is best?
• Difference between critical features and optimal form 
• Critical features are dynamic and interact with many other factors
• Importance of us staying current in the literature 

• Observer bias
• Age, experience, knowledge of performer
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Diagnosis

• The critical scrutiny and judgment in differentiating a problem from 
its symptoms
• A narrowing of the strengths and weaknesses in performance

• Why the challenge?
• Establishment of critical features
• QMD is easy?
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Diagnosis

• Prioritizing intervention
• Focus on one intervention
• Integration of kinesiology sub disciplines
• How does the process of diagnosis occur?

• Little research to point us in the proper direction

• Diagnosis involves a judgment that identifies the underlying causes of 
poor performance from the observed strengths and weaknesses 
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Diagnosis

• Rationales for prioritizing intervention
• Relationship to previous actions
• Maximizing improvement
• Order of difficulty
• Correct sequence
• Base of support
• Critical features first
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Diagnosis

• Relationship to previous actions
• Knowledge of biomechanical principles, research and practical experience
• Are you diagnosing the symptoms or the cause?
• Challenges

• Interaction of segments
• Muscle actions that effect joints they do not cross
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Diagnosis

• Maximizing improvement
• Which intervention can be expected to make the biggest impact?

• Excluding faults that are effects of other faults and the prioritize what is left

• Order of difficulty
• What is the easiest to correct?
• May produce small but consistent improvement

• Correct sequence
• Provide intervention in the sequence of the actions in the motor skill
• “Domino-effect”
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Diagnosis

• Base of support
• Most appropriate for those movements reliant on stability or generation of 

large forces
• Critical features first
• If corrected first, it should lead to greater and quicker improvement
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Intervention: Strategies for Improving 
Performance
• The selection of feedback, corrections or other changes to improve 

performance
• Other terminology used
• Feedback
• Remediation
• Instructions to performers
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Feedback

• Primary mode of intervention is verbal feedback
• Intrinsic feedback
• What does the movement feel like to the performer?

• Augmented feedback
• From an external source
• Primary mode of intervention
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Functions of feedback

• Information
• Instructing performers how to correct movement errors

• Reinforcement
• Positive to encourage correct technique
• Negative to diminish undesirable technique

• Motivation
• Creates a motivation to practice
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Principles for augmented feedback

• Be judicious with feedback
• One intervention at a time

• Be specific
• Relevant to the critical features and cues developed in Preparation

• Give almost immediate feedback
• Provided within a few seconds after observing a set number of trials
• Allow five seconds after feedback for processing time

• Keep it positive
• Make a positive sandwich
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Principles for augmented feedback

• Provide frequent feedback
• Especially for beginners
• Faded reinforcement as performance improves

• Use cue words or phrases
• Based on Critical Features and cues developed in Preparation
• See Fronske (2012) for a large cue repertoire 

• Use a variety of approaches
• Know what works for your various learners
• What is their learning style?
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Where have we been?

• What is movement analysis?
• Why is movement analysis important?
• How do we conduct qualitative movement diagnosis (QMD)?
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