(Timing)
(Spacing) (Grading)
Research on the Correlation between Ballet Balance
Ability and the Timing Spacing and Grading of the
Movements



Spacing

Spacing
2
10
Biovison
Switch

Timing

Timing

Grading
Timing
Grading
(Arabesque)

DASYLab6.0
Spacing

Grading

(Timing)

(Grading)

(Spacing)

82



Huang, I-Chien. (2003). Research on the Correlation between Ballet Balance Ability
and the Timing, Spacing and Grading of the Movements. Unpublished master’s thesis,
National Taiwan College of Physical Education, Taichung.

ABSTRACT

The purpose of this research was to explore the relationship between the different
skills of Ballet dancing and the correct timing, spacing and grading of the movements.
The research was taken from two students in the dance department of the Taiwan
college of Physical Education. The experiment measured the correct timing, spacing,
and grading required in order to perform balance control movements standing on a
single-foot. The experimental participants had to perform two actions ten times each;
one was taking off and turning the body over in midair, and the other was performing
the “Scissors Foot”. Both actions were performed and landed in a balance position at
the instant of touch down by using the crouching pose of the first Arabesque. The
experimental data was recorded before and after each action was performed by using the
system of multiple functions and passage signals of Biovision (which included e-joints
goniometer, tilters, and surveying gauge of the foot-bottom balance of Switch), and the
biological signal processing system of DASY Lab 6.0 version. The research discovered
that most dancers were maintaining their actions in balance status with just a subtle
weight transfer between the body, the ankle and the knee joint. The correct bending
angle of the joints and the timing of the movements resulted in longer air-time and a
softer and more balance landing. In terms of accurate spacing, the test of 180 degrees of
directional change proved to have been easier than the dancers daily spin training,
therefore, no significance was found. In terms of accurate grading, a positive relation
was found between the speed of take off and the angle at which the joints were bent.
The more speed and bent angle of the joints, the higher the movement could be
performed with sufficient time for a perfect landing. The result of this study showed that
dancers frequently took advantage of their lower limbs to achieve various dancing
actions and forms; hence, basic training to the joints must be emphasized to smoothly
coordinate the muscle with the body rhythm both inside and outside to achieve technical
and artistic perfection.

Keywords. Balet, Balanceability, Timing, Spacing, Grading.






(Time) (Space)

(Timing)
(Grading)

(For e)
( Sprg)

o o A W W DN PP

ﬂ

13

32

38
39
40
41
41

NS



(Timing)
(Grading)

(Spacing)

41
45

49
49

54
58

63
63
65

66
66
70
80



o o1 b~ W

(Arabesgue)
)

(Arabesque)

)

(Timing)

(Timing)

Vi

20

50

50
55
56
57
58



W N N DN N DN DNDNDNDNDNDNDNDNDNDNDNDDNDDNDDNDDNDDNDD
1

00 N O O B WO N B

R R R ©
N R O

12-1
12-2
12-3
13
14
15

N o 0o A WN

=

2 (
Switch

Vii

10

N NN
o O ©

4 8
52

N P R R R R R R

N N DN
~N W w NN PP PO
O O o

30
33
34
39
40
4 3
4 4
46
46

53






(Timing) (Spacing) (Grading)

(Timing) (Spacing)
(Grading)

(Timing)
(Spacing) (Grading)



(Timing)

(Timing)

(Timing)

(Timing)
(Grading)

(Spacing)

(Timing)

(Spacing)

(Grading)

(Spacing)

(Spacing)

(Spacing)

(Grading)

(Grading)

(Grading)



o b~ W N

(Spacing)

(Timing)
(Grading)
(Timing)
(Spacing)
(Grading)
(Timing)
(Spacing) (Grading)



(Spacing)
Ballet
Ballet
Ballo
Ballet 1999

( 1990)

(Timing)
(Grading)

ballare



Balance

(Form)
1976
(Timing)
(Spacing)
) (Grading)



(Time) (Space) (Fore)
(Timing) (Spacing)
(Grading)

(Ballet decour)
1986
(Opera
Ballet)

(Ballet daction)

1995 1581 —

1582 —

1990



1661
1992

1990

1986



2-1)



2 -1

NLxTzolb Yy AY

1995

2-2

i .|
1 ri: 4 1
II l-' 1
L III =
A e ity Y
n—m nZkm ]

[
!
WL

EAVE

2-3

10

1992




NL T DL Y AV 1995
2-4
y ]
\ZJJ
£ 1 R R ol 1 ] Bl 1T
2-4
1992
— 2-5

2-6

11




90

(Demi Pointe) (Pointe)

12



2-7 2-8
En Dehor En Dedan

1996

2001

13



Jensen & Hirst,1980:159

1991

1971

1986
static balance

dynamic balance

1989

1976

14



(Kinesthetic sense)

1995
(equilibratory sesce)
vestibular

semicircular canal

macula otoliths

gelatinous membrane

righting reflexes

15



1992

Lee &
Aronson 1974

1991

16



1995
(1996)

1996)

(Arabesque)

17



1996)

1995

( 1996)

18



(center of foot pressure COP)

(body sway)

( 1957 Sahlstrand,1978 Soames,1982
Jeone,1991 1995)
1957 (pointing test)

(vertical writing test)

Nashner

1979 Andres 1980 Chandler 1990

(Dewit, 1972 Taguchi,1979)

(force plate)

1957 86 2001)

2-1

19



2-1

Odenrick|1987| A method for measurment of postural
control in upright stance
(COP)
1994
(CTSIB)
1995
1996
AMTI 10Hz

20




60 30
1998
Chattecx Balance System
1998
Balance Performance
Monitor

1989

1992
1996

2001
1991

EMG

21




2001

2001

1993 Chattecx Balance System

(mean center of balance)

1976

1986

22

2001



1992

1993
(Time) (Space) (Fore)
(Time) (Space) (Fore)
(Noverre)
1957 (Rudolf Laban)

(Dance and
movement are inseparable in education and also in

recreation,we build up advance experience on universal

basic forms movement... ... )

23



(Time) (Space)
(Force)
1994
(Space) (Fore)
(Space) (Fore)
(Fore)
(Time) (Space)
(Time)

24

(Force)
(Time) (Space)
(Time)
(Time)
(Fore)



1991
Speed

— sustain

rhythm

25

Boorman,1971

sudden



(Space)

1 (Direction Orientation and Level)

V Maleticl1l987 p.61-62

(The Orientation)

(Forward) (Backward) (High) (Low) (Right)
(Left) 2-9

26



d)

(The Cube)

(High-Right-Forward)
(High-Left- Forward)
(High-Right-Backward)
High-Left-Backward
2-10

(The Cube)

(V Maletic1987)

27

1997

(Low-Right-Forward
(Low-Left-Forward)
(Low-Left-Backwar-

(Low-Left-Backward)



b

2-10
1997
(lcosahedron)
( 2-11) (Door Plan\Sagittal
Plan) 2-12-1 (While Plan\Vertical Plan)
2-12-2 (TablePlan\Horizontal Plan)( 2-12-3)

Vv
Maleticl1987 p,62-1

28



2t
4Ly Tt /

™=

2-12-1 2-12-2 2-12-3
2-12

1997

(Space Harmony)

1996 (Space Harmony)

29



(V Maletic1987)

(floor air pattern)
2-13
( 1991)
ann | — — [ 2\ vy
wE |~ N C> 010 @)

BEE | v

(Fore)

30

1991




( 1991)

(1) (Tense and Relax)
(2) (Strong-Light)
(3) (Dynamic)
1. (instantaneous)—
2.
(gradual)—

31



(Timing)
(Spacing) (Grading)

2-14

(Priscilla M. Clakson & Margaret Skrinar 1998)

32






2-15

M. Kovich
(The Art which is to be
formed in sport is expr- essed through skill in movement
expressed beauty ) D. A. White
(Germinally
dependent on the skill or technical excellence of the
performer)
J. Kupfer
(The
smoothness and flow of a sport porformers movement
reflect economy and efficiency of effort the skill of the

performance) D. Best



A.V. Hill

(Kinesthesis)

Bastion Howard Termhleton

J. Dickinson

E.A. Fleishman S. Rick
J.A. Adams (Journal of Applied
Physiology)

1978

M.B. Jones

35



J.E. Rose V.B.
Mountcastle J.B.

Basmajian

(Timing) (Spacing)
(Grading)
1974 Skill=Timing+Spacing+
Grading (Time) (Spac) (Fore)
(Timing) (Spacing)
(Timing)
(Spacing)
10
(Grading)
1978

20 40 60 80 100

36



1964

1966

1961

(free back)

1980

37



(Timing) (Spacing) (Grading)

38






-;:
%—' 3. l
1.
2.

— —




Switch
DASYLab6.0
PII1600

92

41

92

3 31
3-3 d

3-4 a
3-4 b



3-4

3-4 c A D

DASYLab6.0
Microsoft Excel 2000
SPSS for Windows 10.0

42



(b)

(c) (d)

(a) (b)
(c) (d)



(b)

(c) (d)

( aDASYLab6.0 ( b PII1600
(c) (A)D



(Timing)

(Spacing) (Grading)
(Timing)
(Spacing) (Grading)
1 2-3
2
(Timing) (Spacing)

45



(Grading)
3-5
3-6
Arabesque 5
10 30

Switch

3-7



(Timing)
(Spacing) (Grading)

47



t ¢ch

Swi



Timing

Spacing Grading
Timing Spacing
Grading
(Arabesque)
Switch

DASYLab6.0

(Arabesque)

49



4-1: (Arabesque)

d 1.19(sec) 0.22 1.20(sec) 0.03
d 1.06 0.12 1.07 0.04
d 0.89 0.23 0.86 0.01
d 0.69 0.08 0.66 0.08
4-2: (Arabesque)

e 0.85(sec) 0.17 1.06(sec) 0.03
e 0.87 0.18 1.01 0.01
e 0.77 0.14 0.95 0.13
e 0.67 0.09 0.85 0.10

50



(Shumway-Cook Horak Yardley & Bronstein
1996)

(wavering)

51



L ankle

( )

L knee

( )

L hip

R hip

L top

L heel

N

Il ;

NS
AW
i ST

|

2
!
3

U

"

N
SN

!
=
P
e
R

1933150

1533155

Time(sec)

52

1333165



130 — e
L ankle
) /’\/ L_
g T
07
— T e
I(_ knee) 15ﬂ'ﬂ_fﬂf e
100
05
L hip I P /\
() ™ — |
il
A0r
R hip 125t
( ) al
L top
( )
L heel
( )
‘ 1U:UQI:11.5 1D:DQI:12.D 1U:UQI:12.5
Time(sec)
4 2 ( )

53



(Grading)
Timing
Grading

Timing
Spacing
Timing

4-3 c-d

Timing

(Timing)
(Spacing)

Spacing

Grading

Timing



4 - (Timing)
c-d 0.07(sec) 0.02 0.10(sec) 0.10
c-d 0.08 0.01 0.06 0.01
c-d 0.06 0.01 0.03 0.02
c-d 0.23 0.02 0.28 0.03
c-d 0.41 0.02 0.33 0.02
4 - 4 d-e

55



4 - 4 Ti ming

d-e 0.29(sec) 0.01 0.22(sec) 0.07
d-e 0.34 0.03 0.06 0.01
d-e 0.15 0.08 0.27 0.01
d-e 0.22 0.02 0.26 0.01
d-e 0.45 0.05 0.32 0.01

(Spacing)

( 1998)
180

56

(Spacing)



(Grading)

(Grading) (
( )
(Grading)
4-5
4 -5
b-c 28.57( ) 2.17 24.01( ) 2.34
b-c 16.68 4.90 21.58 1.77
c-d 32.90 2.86 15.71 15.71
c-d 0.42(sec) 0.02 0.34(sec) 0.02
2

4-6

57



4-6

c-d 624.67 59.63 381.94 54.74
(deg/s)
c-d 0.04(sec) 0.01 0.02(sec) 0.01
c-d 0.42(sec) 0.02 0.34(sec) 0.02
Kenneth Laws 1984

58



59

(Arabesque)



Timing
Grading

(Timing) (Spacing)
(Timing)

Spacing
180

60

Spacing

(Grading)



(Grading)

(Grading)

1961

61



62

1993



(Timing)

(Spacing)

(Grading)

63






Timing
Spacing (Grading)

65



(1986)
480-482

1992 6
83-91

1995

1990
65-67

1999

2000
47 39-44

1997
116-1409

2001
121 285-2938

1980
6 9 50- 66

1993

66



1991
1994
1995
27-34
1989
5 2
2001

15 2 65-71

1989

7 4
1991

92-98
1995

81-91

1983
11-15

1994

33-37

33-37

67

21 53-57

201)



191)
66- 67

2001
6 9-80

1991

1998
23

2 73-81

1999
289-389

1986
176

1976
449-457

1992

1994
14-17

1998
282) 26-33

68



1986 112-114

1996
34 45-51
1986 880-890
1996 219-236
1995
30 4 320-324
1996
312 303-308
19909
303-308
2001
2001
6 3- 84
1998 (DANCE)
93-112
1971 284-287
(1984)
1993 — 7

4 66-71

69



1987
34-37

1998 1998
5S0-57

70



Andres, R. O., & Anderson, D. J.(1980). Designing a better
postural measurement system. American Journal of
Otolaryngology, 1(3). 197-206.

Adshead, Janet. (1981). The study of dance. London: Dance
Books. Adperson, A. K., & Mortize, U. (1996). Does
calf-muscle fatigue affect standing balance Scandinavian
Journal of Medicine Science in Sports, 6(4), 211-215.

Amett, M. G, DeLuccia, D, & Gilmartin, K. (2000). Male and
Female difference and the specificity of fatigue on skill
acquisition and transfer performance. Research
Quarterly for Exercise and Sport,71(2), 201-205.

Basmajian, J. V. (1967). Muscles Alive. Baltimore.Milliams
and Wilkins, 38.

Bernstein, N. A. (1967). The Coordination and Regulation of
Movements. Oxford University.

Best, D. (1975).The Aesthetic in Sport._ The journal of the

71



Philosophy of Sport.

Boorman, J. (1969). Creative dance in the first three grades.
Canada: Academic Press Canada.

Beradi, -G (1995). Proprioceptive training following acute
achilles injury in dance. The international journal of
dance science medicine and education, 3(3), 200-213.

Chandler, J. M., Duncan, P. W., & Studenski, S. A.
(1990). Balance performance on the postural
stress test: Comparison of young adults,
healthy elderly, and fallers. Physical Therapy, 70,
410-415.

Charles B. Fowler (1977). Dance As Education .Araminta
Little.

Dennis, J. (1978)._Encores for dance. Fallon Editor. Aahper
Publiccation.

Dickinson, J. (1974). Proprioceptor control of human

movement. London: Lepus Books.

72



Fleishman, E. A. and Dick, S. (1963). Role of kinesthetic and

patial visual abilities in perceptual-motor learning.

Journal of experimental psychology 66.p.6-11.

Hawkins, A. (1988). Creating through dance. NJ: Princeton
Book Company.

Hutchinson, Ann. (1977). Lab notation. London: Dance Books
LTD.

Jensen, C. R. & Hirst, C. C (1980.). Measurement in physical
education and athletics. Y.:Macmillan,

Joan E. Benson et al (1988). Science of Dance Training.
Nutrition Considerations For Ballet Dancers.

Jeong,B.Y.(1991).Respiration effect on standing balance.
Archives of Physical Medicine and Rehabilitation, 72(9),
642-645.

J. Berardi, Gigi. (1991).FINDING BALANCE : fitness and

training for a lifetime in dance. A Dance Horizons Book

73



Princeton Book Company, Publishers.

Kinpara, E. I., Miura, M. et al. (1964). A sort of contraction
of muscles and technique of physical education.

Proceeding of I.C. S.S.

Kovic,M.(1971).Education and Recreation. Sport as an Art

Form Journal of Health Physical.

Kupher,J.(1975).Purpose and Beauty in Sport.Journal of the

Philosophy of Sport.

Koegler, H. (1977). Dictionary of Ballet. NY: Oxford

University Press.

Kraus, R. & Chapman, S. (1981). History of the dance in art
and education. NJ:Prentice-Hall.

Kamenski, -R & Fu. —F. —H (1994). Dance and the arts. Sport
injures: mechanisms, prevention and treatment Williams

& Wilkins, 291-305.

74



Lee, D.N. & Aronson, E. (1974). Visual proprioceptive control

of standing in human infant. Perception & Pychophysics

15(3), 529-532.

Mary, T. (1980). The first step in teaching creative dance.

Palo alto,Calif.,Mayfield Publishing Co.

Maletic, V.(1987). Body-space-Expression. Berlin: Mouton de

Gruyter.58-59.

Maletic, V. (1987). Body-space-Expression. 61-62

Maletic, V. (1987). Body-space-Expression. 62

Maletic, V. (1987). Body-space-Expression. Berlin: Mouton

de Gruyter.64.

Milan, -K. R (1994). Injry in ballet : A review of relevant

topics for the physical therapist. The journal of

75



orthopedic & sports physical therapy, 19(2), 121-129.

Nashner, L. M. Woollacott, M., & Tuma, G. (1979).

Organization of rapid responses to postural and

locomotors-like perturbation of standing man. Brain

Research, 36, 463-476.

Odenrick, P., Tropp, H., Ortengren, R. (1987). A method

for measurement of postural control in upright stance.

Biomechanics, 10-A, 437-443.

Perrin, p. p., Gauchard, G. C.,Perrdt, C., & Jeandel, C. (1999).

Effects of physical and sporting activities on balance

control in elderly people. British Journal of Sports

Medicine, 33(2), 121-126.

Preston-Dunlop, V. (1984). Point of departure (The dancer’s

space). London: V Preston-Dunlop.

Partricia Sohl & Ann Bowling (1990). Injuries to Dancer.

Sports Medicine, 9(5), 317-332.

76



Rogers, F. (Ed.). (1980). Dance : A basic education technique

NY: Dance Horizons.

Rose,J.E. and Mountcastle, V.R. Touch and Kinesthesia. in J.

field . Hand-book of physiologic: Necropsy biology. Vol.

1., Washington D.C: American

Rudolf Laban, (1995) Valerie Preston-Dunlop ,
Dance Words, 1939 “ Space
Harmony.” (Harwood Academic Publishers,

Australia, Singapore, U.S.A...) 311.

Russell, J.(1965).Creative dance in the primary school.

Macdonald & Evans Ltd.

Russell, J. (1975). Creative movement and dance for children.

Boston: Plays.

Robert Cohan (1986). DANCE WORKSHOP: A guide to the

Fundamentals of Movement. London Contemporary

77



Dance School.

Sammarco, -G. =J & Miller, -E. —H (1982).Forefoot conditions

in dancer .Part |I. Foot & ankle , 3(2), 85-92 .

Shreeves, R. (1980). Movement and education dance for

children. Boston: Plays Inc.

Soames,R.W.,Atha,J.(1982).The spectral characteristics of

postural sway behavior.Eur.J.Appl.Physiol, 49, 169-177

Shumway-cook, A., Horak, F. B., Yardley, L., & Bronstein, A.

M.(1996).Rehabilitation of balance disorder in the patie-

nt with vesicular pathology. In. A. M. Bronstein, T.

Brandt, & M. H. Woollacott(Eds.), Clinical disorder of

balance,posture and gait New Your: Oxford University.

221-235.

Vincent, L. M. (1988). THE DANCER'S BOOK OF HEALTH. A

Dance Horizons Book Princeton Book Company,

Publishers

Winsiow,-J & Yoder,-E (1995). Patella femoral pain in female

78



ballet dancers : correlation with tibial band tightness and

tibial external rotation .The journal of orthopedic &

sports physical therapy , 22(1), 18-21 .

White, D.A (1975). Great moments in Sport. Journal of the

Philosophy of Sport.

Woollacott, M. H., Debu, B., & Shumway-Cook, A. (1987).

Children's development of posture and balance control:

Changes in motor coordination and sensory integration.

In D. Gould & M. R. Weiss(Eds.), Advances in

pediatric sport sciences. Champaign, IL: Human

Kinetics.221-233.

Woollacott, M. H., Shumway-Cook, A., & Williams, H. G.

(1989). The development of posture and balance

control in children. In M. Woollacott & A.

Shumway-Cook (Eds.), Development of posture and

gait across the life span.Columbia, SC: University of

79



South Carolina.77-96.

Woollacott, M. H., & Sveistrup, H. (1992). Changes in the
sequencing and timing of muscle response coordination
associated with developmental transition in balance

abilities. Human Movement Science, 11 (1/2), 23-36.

(1991).An examination of the possible contribution

of chorological studies to the education of dancers in

vocational dance conservatories.(The thesis for the

dissertation of M.A in dance studies, laban center for

movement and dance, London).

80



(1961) iz & 7= D 11
604-607

(1972) D
D EFD 303~325
(1964~1965) ( 1)
8 2 21-31
(1974) D — &
e D 24 432
F»n»(1964~1965)# < 75
D (7D 1) XA
— 2 21-31
(1971)
D 16 145~150
= 7 (1965) D AR —
D% 3 52-58
= ¥ » (1966) D (Z 26 T
AR =V 4 51-58
(1978) XA —V & X F4 81 116-118
i % & (1973) B3 D
D 23 246 - 253

1957 & D

8l



1974 D 18
6 39- 348
F W4 K — E > (1995) N T DL YR

82



