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Evaluation technical skills for sports performance
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General series of anatomical movements that have
common elements of spatial configurationZRBiEHHEZR

Adapted within the constraints of an activity or sport
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Why segmental sequencing rotation can achieve high end-point velocity?
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Research application#ff 7% & F3 Throwing performance for children
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Motor Control
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Segmental sequencing of the upper body segments in
unconstrained maximum overarm throws: An implication
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Rationale - Fair understanding of the upper body/ limb sequence
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Identify age-appropriate &
evidence-based movement skill
criteria by investigating the
segmental sequencing features
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Rationale - Fair understanding of the upper body sequence

« Less shoulder joint movement in non-
throwing arm of skilled pitchers
* A characteristics of max ball release throw
(Murata, A. 2001)

« Sig decrease in elbow extension at the time
of ball release
« pelvis achieved max w earlier
(Ishida, K., & Hirano, Y. ,2004)
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Research/ Knowledge Gap®if 98 /40 38 7= BB
The BASIC form 11

- No study on unconstrained conditions 42§ (fundamental movement
skill)

- No research on the segmental sequence of the ypper body and both upper,
"

- No investigation of age-appropriate skills: garly adolescents

- What are the critical features?

:.KWSES,T,E"W sequencing => in the expected sequence? => Is it true?
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Conceptual model 8 = 1E EY

Rotational sequences [Rotational sequences from|  [Rotational sequences from|
from the left wrist to the the pelvic girdle to the the upper girdle to the
upper girdle upper girdle right wrist

—— The segmentsl rotatianal squence of maximum
‘angular velocity from the il to the head of the
amow, according to Kinetc Unk Prndiple. For
‘example, Sequence Areprasents.

oty ‘angular velociy of let elbow extension prorto
maximum angula vlocity ofleft wrist flexion
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Rotational sequences Rotational seq; Rotational | Rotational sequences Rotational sequences from| [Rotational sequences from|
from the left wrist to the the pelvic girdle to the the upper girdle to the from the left wrist to the the pelvic girdle/ wn the upper girdle to the
irdle right wrist upper girdle Shéidle right wrist

upper girdle
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Methodology — parti

Conceptual model 8} ZEEY
[Rotational sequences from| [Rotational sequences from| ik - 28E
pelvic girdle to the the upper girdle to the / ==
= right wrist Invited

Rotational sequences
from the left wrist to the 2
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‘oxample,Sequence A represents the maximum
F—— ‘angular velociy of left lbow extension priorto
masimum angular vlocity oflft wrist flexion
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Variables of interest# 5
Rotational sequences
from the left wrist to the
upper girdle
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Variables of interest#& 5 Rl &

* Movement patterns
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Joint and Segment
Rotational Kinematics
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Joint rotations Segment rotations
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Statistical analysis#5 5T %3 %7~ Timing and Sequencing

- istic segmental sequencing of each group
- Defined: the sequence with significant within-group differences in successive
events

- Rairttest
- alevel set as 0.001
- Critical segmental sequencing
- Defined: the sequence with significant within-and-between-group differences

- alevel set as 0.001

ety sy

8/3/24

Data processing & il
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>18.76ms*
@
15.66-18.76ms '
IM 12.26-15.66ms '
otal 144
right-handed <=12.26ms"

throwers
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Statistical analysis# 5T 23 47

- Normality check: Shapiro-Wilk
- Age, height, weight, and BMI between groups : independent t-test
- Gender: x2 test

- Movement Patterns: 95% Cl curve
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Discussion 1 - Demographics

@ 1 - AD#s

- Age, height, weight, and BMI between groups:
no significant differences (p > 0.05).

- The number of boys > girls:
no significant difference (x2 = 16.37, p < 0.001).

Not a-priori factor X
movement pattern deviation
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Discussion 2
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on 3 — No. of segmental sequences @ group

3o ARPBESRIEENHE

Rotational sequences
from the upper girdle
to the right wrist
-> 11 common sequences
- 2in Less Skilled group

- 6 in Skilled Group

Rotational sequences
from the pelvis girdle
to the upper girdle

Rotational sequences
from the left wrist to
the upper girdle

Skilled Group (17)
VS Less Skilled (13)

Discussion 5 — The throwing arm

s-#@Fs ~50% notin PD
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Rotational sequences Rotational sequences Rotational sequences
from the left wrist to from the pelvis girdle from the upper girdle
the upper girdle to the upper i~ W Lioht wrist
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Discussion 2
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Rotational sequences Rotational sequences
from the pelvis girdle

Rotational sequences
from the upper girdle

from the left wrist to
to the right wrist
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—— folow segmental sequencig.

——  does not fllow segmental sequencing 8 followed the proximal-to-distal sequence
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11 did not follow
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n 5 — The throwing arm \
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Rotational sequences
from the left wrist to
the upper girdle

Rotational sequences
from the upper girdle
to the right wrist

Rotational sequences
from the pelvis girdle
to the upper girdle

e Significant w
to Significant w
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Discussion 5 — The throwing arm \
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Rotational sequences ' | @'

from the upper girdle 7

to the right wrist N

Rotational sequences.
from the left wrist to
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‘ Rotational sequences. ‘
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Rotational sequences ‘

Rotational sequences
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Discussion 7 — Non- throwing arm
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Discussion 5 — The throwing arm \
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Discussion 7 — Non- throwing arm
R 7 - FREMFE

Rotation sequences from the left wrist to the upper girdle
1200 —— Upper Girdle Clockwise Rotation
soco - Left Shoulder Extension

a0 ====Left Shoulder Adduction
60~ Left Shoulder Depression
400 —~Left Elbow Extension
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Left Wrist Extension. . —-—

Distal-to-proximal sequencing?
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Discussion 8- Movement pattern (Right Hip)
Fim 8 - EENR I (AMR)
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Discussion 8— Movement pattern (Pelvis & Shoulder Girdles)
A 8 - EENR (BRAMB®T )

Pelvic Girdle Shoulder Girdle
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Palvis Rotation Anglef)
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Small temporal difference in pelvic and
shoulder girdle rotation!
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Discussion 8~ Movement pattern (Right Elbow)

e 8- EEEX (AFN)

Less skilled has larger
Elbow ROM than skilled!
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Discussion 8- Movement pattern (Trunk Lean and Tilt )
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k il - qa o i oo
.
5w
H
E o

o

o on e en sge

-

More ROM in the skilled than less skilled

Discussion 8-~ Movement pattern (Right Shoulder)
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Discussion 8— Movement pattern (Right Wrist)
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Smaller range of wrist
flexion for skilled than less
skilled.

Small temporal difference
in elbow and wrist rotation!



Discussion 8- Movement pattern (Left Shoulder)
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Left shoulder pulls back, in, and down
vigorously for skilled throwers
AND precedes the trunk rotation!
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— How do the findings differ from teaching practice?

BRATRE?

No prior mention Extend the

Coaching

elbow of the non-throwing arm and then

draw the shoulder downwards, backwards and toward

the trunk
No prior mention levate th flexiny
No prior mention Move the upper arm forward before rotating the upper
girdle toward the non-throwing side
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- PD or DP sequencing depends on the tasks and other constraints
- Help us to understand the critical movement features
- Help us to improve performance +/- injury prevention
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Teaching Notes
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