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DATE: March 11,1993

TO: Susan Hall
Department of Kinesiology
California State University, Northridge
Northridge, CA 91330

FROM: Ahmed Abdellatif
Department of Phyusical Education and Recreation
Whittier College
Whitticr, CA 90608

Dear Dr, Hall:

As you know 1| ain conducting a study entitled “Technical Characteristics of some
Gymnastic Skills as a Base for Specific Training” in fulfillment of my Ph.D. dissertation
requirements at Helwan University. One aspect of my study is to measure the
electromyographic activity (EMG) of the prime movers of certain gymnastic skills. Iam
seeking your assistance in determining the prime movers in the skills shown on the
following page. [ have listed the ones that I am confident about as you can see. 1 would
ask that you check my listing for errors and to add prime movers where | have been
incomplete. Please record your answers in the spaces at the right of each diagram.

Your assistance is most valuable and is highly appreciated.

Sincerely,

Abmed Abdellatif



THE SKILLS

Wﬁ“

THE PRIME MOVERS

|

Cross support in L-Position

O

Triceps brachii

Rectus abdominis
Rectus femoris

Vastus lateralis

Vastus medialis

Vastus intermedius
Dcltoid (posterior fbers)

Press to handstand with
straightarms, Bent body

A7l

Dcltoid (anterior fibers)
Pecloralis major (upper fibers)
Biceps brachii (short head)
Biceps Brachii (long hcad)

E rector spinae

Glutcus maximus
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RESEARCH SUMMARY

"Technical characteristics of some Gymnastics skills
As abase of specific training''

Chapter one: It includes:-

1/1 Introduction:

As result of technological progress occuring in various fields of humane lore,
The sport activity obtains a great share of progress and development. Till the World
championﬁhips and olympic games had becoms as a theatre where champions dis-
played their skills by showing that they achieved of new innovations Regarding types

of motor performance.

Gymnastics sport at the head of the sport activities that gained a great share of
new innovations in types of motor performance and consequently led to exist a great

number of innovating skills upon various gymnastics apparatus.

In Egypt, gymnastics sport Sufferes from back wardness in comparison with the
progress taking place all over the world. The gap is widely increased till what
achieved in Helsinky olympic games (1952) of gaining 4th place on rings, is consid-

ered as one of ambitions that is hard to accomplish.

Many investigators have studied gymnastics skills through several sites aiming
at problems solving related to technical design of skills performance, but few studies
focussed on functional analysis of working muscles during skill performance, As

Well as Technical design investigation of the same skill performance.
1/2 Research problem and its importance:-

Since Gymnastics sport was marked with the difficulty of skills executed upon



its various apparatus, Thus appearing the importance of physical attributes that in
turn contributed in elevating the technical level for the athlete, and which conse-

quently assigned the possible extent of performing different skills of gymnastics.

Within the duration of special physical preparation for the gymnasts, The specific
exercises were applied to elevate the level of motor performance. In this preparation,
the concentration is on special muscular groups to asquire them an element from the
physical fitness, ones such as lengthening, or strength, or ability. In the exercises of
special physical preparation, the muscles action should be the same form as well as

the same quantity of the othlete when excuting various skills upon the opparatus.

Some Scientists and specialists in gymnastics field gave a spacial importance to
the muscular strength whereas "Muscker” 1968, and "poulin” 1974 agreed that the
gymnast requierd a great extent of muscular strength in all his body segements. Be-
sides the muscular strength is considered as the first factor of success in skill perfor-
mance for most of gymnastics skills, and that any training programme for gymnas-

tics skills should have exercises for the element of muscular strength.

A most simple movements required a cooperative work from a great number of
muscles, every one at them contributes with special role in bringing out the move-
ment in perfect and coordinate shape. This means that muscles have different roles

according to the due movement.

The development of physical level for the athlete is required to acquaint the infor-
mation connected with the shapes of muscular contraction, as well as the function of
the concemed muscles, and to classify the muscles according to its role in the work

during the performance.

Thus the problem of the research emerged in studing to identify the technical ca-
racteristics that marking the performance of some skills of strenth and hold group on

parallel bars, and they are:



1. Cross support in L-position (As a hold skill).

2. Press to handstand with straight arms and bent body (As a strength skill).

1/3 Research aims:

1. Set down general bases of special physical preparation by specific training and

through:-
A. Studying the technical characteristics for perfarmance of the study skills.

B. Studying the information connected with the action of the prime movers muscles

during performing of the study skills.
Chapter two: It includes:-
2/0 The theoretical frame and the connected studies.
2/1 Dividing gymnastics skill according to their pathway.,
2/2 Characteristics of strength skills.
2/3 Technical characteristics of study skills performance.
2/4 The neuromuscular system.
2/5 The motor units.
2/6 Skeletal muscles construction.
2/7 Types of muscle contraction.
2/8 Muscles classification according to their share of work.
2/9 The Electromyograph.
2/10 Muscle electromyography.

2/11 Specific training of muscle strength.



1/12 Anatomical analysis of working Joints and muscles in the study skills.

2/13 The connected studies.

Chapter three: It includes:-
3/0 Research procedures.
3/1 Research method:
The researcher used the descriptive method using video camera, Kinematograph-
ic analysis, and electromyograph.
3/2 Research sample:

The research sample voluntarily shosen included Tow players from california

state university, fullerton gymnstics team, each player performed tow trials of the

study skills.

3/3 The method of collecting data:-
A. Taping by using video camera.
B. Experts questionnaire.
C. Recording of electromyography.
D. Kinematographic analysis.

3/4 The pilot study:

It has been conducted in 3/5/1993 at the gymnastics center of california stat uni-
versity, Northridge. To Test the equipments of taping and electromyograph instru-
ments.

3/5 The basic study:

It has been conducted in 3/19/1993 at the gymnastics center of california stat uni-



versity, Northridge.

Chapter four: It includes:

4/0 Disscussion of results: through
4/1 Mean of angular displacement of shoulder and hip joints in the first skill.
4/2 Mean of angular displacement of shoulder and hip joints in the second skill.
4/3 Mean of angular velocity of shoulder and hip Joints in the second skill.

4/4 Mean of total electromyography during maximum isometric contraction and dur-

ing performance of first skill.

4/5 Mean of total electromyography during maximum isometric contraction and dur-

ing performancc of second skill.

4/6 Mean of momently electromyography during performance of second skill.

Chapter Five: it includes:

5/0 Conclusions:-
* There was an isomefric contraction for two seconds in the prime mover muscles of

first skill. The mean of shoulder Joint was (412.0) Deg, and (90.41t1.13) Deg for
the hip Joint.

* Each muscle of the prime movers contributed with a different percent of its maxi-

mum strength according to its Role in performance of both study skills.

* The mean of performance time for the second skill was (3.91+.52) Sec. In the ini-
tial position the mean of shoulder angle was (7.810.8) Deg, and (87.511.8) for the
hip angle, In final position it was (173.3+1.1) Deg for the shoulder angle, and



(182.310.8) Deg for the hip angle.

* In the first skill the deltoid muscle (posterior fibers) has contributed with 83% of its

maximum strength, and with 14% in the second skill.

* The percent of muscles contribution of their maximum strength was more in hold

skills than in strength skills.

5/2 Recommendations:

* To develop the strength of prime mover muscles of skills by using the exercises

which are performed in the same way of the muscles function.

* For the hold skills, training must be in the same way of per for mance through:
- Shortining the arm of gravity moment
- Changing gradually for angle joints participating in performance.

* The strength skills must be divided to stages, and the training for each stage will be

according to the angle of each joint at the begining and end of the stage.

* During the performance of strength skills specific training, The rate of joints angle

changing must be considerd to determine the rhythm of training for each stage.



