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A PARADIGM SHIFT:

ADDRESSING PROBLEMS IN HUMAN

SKILLED MOVEMENT WITH THE
BSERVER-PERFORMER SYSTEM
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mert P. Narcessian, EdM

here are multiple ways to perform a skilled movement
involving control and coordination of various key pos-
tures. Finding the best way to optimize the movement’s
trajectory requires the skillful linking of the body parts with
the body’s environment, within the limits of ability.
The goals of such optimization are dual:

1) exploiting momentum, utilizing the reliable conservative
force of gravity and sparing muscle energy to optimize
both mechanical and physiological power

2) assessing microtrauma injury risk, as well as performance
readiness.

The observer of the movement (e.g., coach, physical edu-
cation teacher or physical therapist) may attempt to change
what is believed to be wrong in the movement, even when
the performer (e.g., athlete or patient) feels it is correct. Or
the performer may resist or feel unable to change something
about the movement that the observer believes is correct.
This dilemma to decide what to do requires applying knowl-
edge to assess similarities and differences of these qualitative
behaviors that risk errors of either accepting what is wrong or
rejecting what is correct.

This situation encapsulates the major problems for any
human attempting to enhance the performance of skilled
movements, especially those that risk injury. Therefore, a
word to the wise from Einstein, who said, “We cannot solve
our problems with the same thinking we used when we cre-
ated them.” Keeping this in mind, a new paradigm called
Observer-Performer System (OPS) is being researched* and
used, applying a new way of thinking to resolve these major
issues that commonly occur when addressing problems inher-
ent in enhancing human skilled movement.

Observing highly skilled athletes is often accompanied by
commentary describing its smoothness, grace, effortlessness,
proficiency, expertise, qualifications etc. Time and again, the
body positions are analyzed, their muscular contributions are
evaluated, the mental fortitude is acknowledged; however, do
these explanations tell the whole story, or does a hidden skill
exist that is difficult to reveal?
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When the stress of physical or mental pressure adversely
alters an athlete’s performance, the perceived behavior is
often referred to as a momentum shift. Rather than the shift,
however, OPS seeks to first consider the role that momentum
itself plays as it aids or harms an athlete.

From a mechanical perspective, momenta (mv) of a bodily
system are defined as the mass (m) of their parts (e.g., seg-
ments) times their respective velocities (v). It can be envis-
aged as a resistance to change when the body 1) remains still
indefinitely at a zero velocity and 2) moves at a constant speed
in a given direction without letting up unless acted upon by
some force—which is responsible for a change in the perceived
behavior.

Optimal transfer of momentum between segmental masses
occurs when the skilled performer intuitively learns to perceive
and set the correct initial segment velocities in a few critical
body configurations so that the motor task can be accom-
plished by asmall number of concatenated phases. During each
phase, momentum and energy transfer between segments
will occur and the motion will appear and be perceived as
smooth and effortless. This may explain the paradox that the
more skillfully a motor task is performed, the smoother and
more effortless it appears to an observer and is felt by the
performer. These observable fundamental shifts in behavior
include starting movement, stopping movement and changing
movement direction or magnitude (i.e., speed).

The human brain is capable of perceiving a change in
momentum (i.e., a force); however, the brain lacks the ability
to perceive momentum itself. Sitting in an airplane traveling
at 500 mph would be perceived as stationary unless the plane
experiences air turbulence (i.e., a force) or alters velocity (i.e.,
direction or speed). Thus, the athlete feels a change in momen-
tum and the observer is its witness, unable to see the forces
causing that change.

The hidden skill is the expertise and proficiency in timing a
change in momentum (e.g., muscle contraction) either from
a given stationary position or during a specific phase of the
movement that exploits momentum and thus, spares muscle.
This can be expressed in the simple power formula as shown
in Figure 1.

* Narcessian and Leet have been conducting a series of OPS studies involving vol-
unteers across grades K-12 with written parental consent and older subjects that
‘were approved by St. Joseph’s Regional Medical Center’s Institutional Review Board.
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Figure 1. Power Formula

DYNAMICS FUNDAMENTAL TO THE SKILLED ATHLETE
It is uncomplicated to intuit physiological power as work
accomplished within a specific time; however, mechanical
power is often expressed mathematically as a product of force
and velocity. Noting that P = mva (Figure 1), one can intuit
mechanical power as the interaction of the momentum (mv) of
the body parts and their respective muscular contractions (a).
Thus, timing muscular contractions at specific body configura-
tions during starting, stopping or changing movement direction
or speed are the dynamics fundamental to the highly skilled
athlete. Adding muscular effort at the wrong time or from the
wrong configuration can result in compensatory actions, poorer
performance or risk harm of injury.

CONCLUSION
The OPS provides each performer and their observer with both
an injury risk assessment (IRA) and a performance readiness

evaluation (PRE) with two goals: to prevent injury and to
enhance performance. The pending research projects with
the schools and their students will consist of the following
analytics:

« Learning =» measurement, collection, analysis and re-
porting of data about performers and their observers with
the objective of understanding and optimizing movement
skills within its environment, as well as recognizing signs
and symptoms of microtrauma

« Predictive s use of statistics, multi-joint mechanisms
(MJM) of fundamental two-joint systems that extend sin-
gle-joint evaluations, and fundamental dynamic movement
skills (FDMS) that involve multi-planar systems greater than
two-joint systems to predict outcomes with the goal of
guiding future IRA and PRE research

« Prescriptive s extend the likely IRA and PRE outcomes to
demonstrate suggested actions using computer-generated
OPS algorithms that yield more successful and economi-
cally efficient interventions that are responsive to the needs
of each performer and to determine the effectiveness of
those observers providing their care.

This ongoing research will test new injury prevention ap-
proaches in sports medicine healthcare.
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