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Abstract

Purpose of Study: the present study sought to discover the ways and extent
by which a special training program affects the improvement of table tennis
skills of SO (Special Olympics) participants. The aims of this study was: 1.
to develop an integrative Physical activity program for athletes who partici-
pate in table tennis games in SO; 2. To explore the influence of an applicable
training program on the balance, hand-eye coordination, power regulation
and Movement integration among athletes who participate in table tennis
games in SO; 3. To develop skills tests for intellectually disabled athletes
who participate in table tennis games in SO, in four aspects: balance, eye-
hand coordination, power regulation and coordination.

Methods and Research tools: The samples of subjects tested are aged 3045
and 3245, 10 participants in experimental group and 10 participants in con-
trol group. 4 Skills tests administered before and after the training program.
Findings and Results was performed using SPSS 15.0. For the comparison
of means between groups of subjects we applied Cronbach’s Alpha. Partici-
pating in training improved significantly in all four skills tested: balance,
hand-eye coordination, power regulation of power and coordination. Com-
pared to the control group which did not show any change in the motor skills
of the participants. In the beginning parents did not believe in the trainee’s
ability to change and improve, but at the end they made a significant change
in perception and the ability to recognize their variability.
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Conclusions and Recommendations: the conclusion describes a conceptual
TTSOT model that combines different disciplines, all of which together make
up the training program success. The model represents six different aspects
of the same model application components: an aspect of learning (trainee),
an aspect of teaching trainer ) socio-motivational aspects, ecological aspects,
and cognitive- emotional aspects.

The practical implications make practical conclusions concept of training
Special Olympics athletes participating in table tennis. Implementation of
the model can be expressed in curriculum in schools for special education
and in vocational training for Special Olympics Games in the table tennis
domain in particular and other sports field including these skills in gen-
eral.

Key words: Special Olimpics, Intellectual disability, physical activity, motor
skills, table tennis.
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Problem statement: this study sought to discover the ways and
extent by which a special training program affects the improvement
of table tennis skills of SO (Special Olympics) participants. This
study designed to improve four motor skills: balance, hand-eye co-
ordination, power regulation and coordination, of people with in-
tellectual disability and Physical Disabilities. Testing the effect of
the training program on four skills was conducted by comparing an
experimental group with a control group.

Therefore, work on the motor field serves both as a therapeutic
and rehabilitative tool for each functioning domain. Hemayattala &
Movahedi (2010) found that the development of motor or mental
skills among persons with intellectual disabilities is not enough.
These domains have to develop together, in harmony. They main-
tain the development and nurturing of one domain contributes to
the development of the other (Hemayattalab & Movahedi, 2010).

One of the proposed ways for persons with disability to shift to an
active state is physical activity (Hotzler, 2004). Physical activity seek-
ing to develop the disabled person’s coping ways, challenge and self-
realization, is a means that leads to achievements in other domains.

Research in the field of sports with persons with intellectual
disabilities mostly show positive influences of physiological as-
pects such as gaining weight, fitness and health, quality of life, co-
ordination aspects and muscular flexibility, a sense of self-efficacy
and self-esteem (Ben Sira et. al., 2005; Ninot & Maiano, 2007;
Lejcarova, 2009; Robertson & Emerson, 2009; Franciosi, 2010;
Guidetti et al, 2010; Westendorp et. al, 2011; Cuesta — Vargas et al,
2011; Rasool & Ahmadreza , 2010; Hayakawa et al, 2011.(

There are a few organizations engaging in sports for persons
with intellectual disabilities. The largest organization is Special
Olympics (SO), established in 1968. SO started as a community
school program and developed into an organization encompassing
some 3.000.000 people around the world competing in more than
30 sports (Maclean, 2008). Most participants are male and at a rela-
tively old age for competitive sport (Gillespie, 2008. (

Few studies were conducted in the SO domain, some of which
focused on the physiological advantages and health implications
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for SO participants as well as on so influence on the participant’s
quality of life (e.g. Meghann et al, 2012; Gibson et al, 2011; Hild
et al, 2008; Turner et al, 2008). Some of the studies focus on the
advantages and disadvantages of participating in SO (e.g. Maclean,
2008; Glidden et al, 2011; Smith et al, 2010; Storey, 2004:2008).
Other studies focus on the influence of SO participation on mothers
and families of children with intellectual disabilities, both from the
perspective of the family unit and that of the influence of participa-
tion on the pressure within the family (Weiss & Diamond, 2005;
Weiss, 2008).

Over the years, several studies related to various sports in SO
have been conducted (e.g. Meghann et al, 2012; Gibson et al, 2011;
Hild et al, 2008; Turner et al, 2008).

This study is based on four main theories:

Views of Physical Activity - Sport and Physical Activity: In the
context of rehabilitation, the connection between sport and Physical
disability is important as it serves as a bridge beyond the physical
limitations with which disabled individuals must grapple in their
lives (Hutzler, 2012). In addition, this chapter includes an overview
on the theory of sensory motor development (ayres, 1972).

Development and Learning Theories - Piaget’ s Cognitive
Development (1976), Engaged in various stages of human devel-
opment while explaining the characteristics of each stage of de-
velopment. Another theory regarding the issue is learning theories:
Structural Cognitive Modifiability Theory (Feuerstein & Rand,
1997, 1999; Feuerstein, 1991; Feuerstein et al., 1997; Feuerstein et
al., 1979). This theory deals with the significance of mediation and
its importance for the promotion of different skills. According to
the findings, reviewed all articles on motivation and motivation for
learning in particular (e.g. Katz & Cohen, 2014).

The Ecology of Human Development - This chapter provides an
overview on the development of the ecosystem in general (Bron-
febrener, 1979), and the family as an ecosystem of humanity .In
addition, will provide an overview engaged in intellectual disability
(Ronen, 2005) and studies conducted in this population (e.g. Lif-
shits, 2014).
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Physiological and Educational Theories of Table Tennis (e.g.Van
Biesen et. al., 2014). Describing some studies conducted in the field
they are in the normal population and people with special needs.

This suggests the importance of this research which examines
the effect of a special training program on the physiological aspects
of intellectual disabled people participating in table tennis.

Within the framework of the present study an intervention-
training program- Special OTP- Special Olympics Training Pro-
gram was implemented.

Research hypotheses

The series of exercises included in the training program will
improve the participants’ performance in the four established cri-
teria: eye-hand coordination, body-balance, power regulation, and
coordination.

Participants, whose parents/siblings implement the program at
home as well, will advance faster than those who had not.

Dependent variable: balance, eye-hand coordination, power
regulation and coordination

Independent Variable: integrative physical activity training
program.

Methods: In the course of the present study, an training pro-
gram was implemented-

Special OTP- Table Tennis Training Program for people with
cognitive Disabilities age 30+ 5 -32+ 5.

In this study, an training program was implemented People
with moderate intellectual disabilities, integrating the principles of
teaching people with moderate intellectual disabilities, Taking into
account the physical limitation added the cognitive limitations, And
the importance of mediation as discussed in the literature review.

The pilot study procedure - In order to answer this question,
three stages were undertaken:

a. Examining existing research tools in each one of the chosen
four skills. This showed that there are a number of valid tests that
examine these skills but they are unsuitable for an intellectually
disabled population group. In light of participants’ severe impai-
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ments, it was recognized that they would not be able to undertake
these tests and adapted tools would need to be built.

b. Constructing a test to examine each of the four skills. The
skill tests, as can be seen in the methodology chapter that follows,
were constructed in such a way that the first two motor actions in
each skill were taken from known validated tests. The remainder
were chosen according to motor actions linked to these skills, for
example in the hand-eye coordination skill test, one of the actions
was to throw and catch a ball. The tests were sent to 11 experts in
different fields: special education, physical education and table ten-
nis experts for analysis and validation.

c. Internal consistency testing

This training program was implemented for six months. All the
participants Participated in all the trainings, twice a week, at least
90 minutes per workout. The lessons took place in Large sports
hall. The training program is divided into five stages. Every step fo-
cuses on a different skills and more complex skills. Figure 1 shows
the gradual plan.

Step 6:
Table Tennis gamebased on the skills learned

Step 5:

Eye & hand coordination. power regulation.,
balance, coordination -more complex

Step 4:

Eye & hand coordination, power
regulation-more complex, balance,
coordination

Step 3
Eyve & hand coordination,

Step 2:
Eye & hand
coordination.

[
L Stepl:
Familiarity

Figure 1. Gradual training program (Bechar, 1. 2016)
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Step 1 is based on the familiarity between the players them-
selves and the players’ coach to acquire basic trust and creating
motivation for further training

Step 2 includes a very basic exercise to develop hand-eye coor-
dination and power regulation.

Step 3 includes more complex Exercises for developing hand-
eye coordination and power regulation.

Step 4 includes all four skills: hand-eye coordination, power
regulation, balance, coordination but basic Exercises.

Step 5 includes all four skills: hand-eye coordination, power
regulation, balance, coordination but some complex Exercises inte-
grating table tennis play

Step 5 includes performances in table tennis

Each of the steps is divided into sub-steps as can be seen in
detail of each training plan in the program.

The pilot study of the skills tests

A pilot study of the skills tests was conducted prior to the study
specified in third part of the thesis. The pilot program was conduct-
ed after writing the skills tests and the validity of 11 specialists.

Results and discussion: The results are presented in a logical
sequence, given the most important findings first and addressing
the stated objectives. The important aspects of the results obtained
the following tables. The relevance of the findings in the context of
existing literature or contemporary practice should seen here.

Validity and reliability

In order to examine the reliability of each measure comprising
the test, Alpha Cronbach coefficients were calculated that demon-
strated internal consistency between components of each measure.
The results are presented as follows:

Table 2. Results of reliability analysis of balance measure

Reliability Statistics
Cronbach’s Alpha N of Items
.896 8
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Item-Total Statistics
Scale Mean | Scale Vari- Corrected | Cronbach’s
if Item De- | ance if Item | Item-Total Alpha if
leted Deleted Correlation | Item Deleted
al 11.80 12.622 564 .893
all 11.50 10.278 775 873
al2 12.00 11.556 760 877
al3 12.10 11.211 .850 .870
a2 12.00 11.333 566 .894
a3 12.00 10.667 565 902
a4 11.80 10.844 779 873
as 12.00 11.556 760 877

The analysis demonstrated a high reliability level across the
whole measure (o= 0.896), table 2. The above table shows that there
was no need to remove any component from the general measure.

Table 3. Distribution of results of balance measure

Components

Balance reactions — Paratrooper reflex*

Symmetry (2 sides)

Powerful

Responsiveness

EOW 1 ium
20%  80%
20% | 50%
40%  60%
50% | 50%

High | Total
0 100%
30% | 100%
0 100%
0 100%
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Transfer of weight from one foot to an-

. . 50%  40% 10%
other 5 times in a row*
Standing on one leg for half a minute* 60% | 20% | 20%
In game — cross steps across the table from
. . 30% = 60% 10%
side to side
In game - stop and hit the ball after leg
40% | 60% 0

movement

100%

100%

100%

100%

Distributions show that balance abilities were generally low. In
most components, none of the subjects achieved a high level and in
three of them, only a small percentage achieved a high level.

Table 4. Results of consistency reliability of hand-eye coordination measure

Reliability Statistics
Cronbach’s Alpha N of Items
.829 7
Item-Total Statistics
) Scale Vari- Corrected Cronbach’s
Scale Mean if ] )
ance if [tem Item-Total Alpha if Item
Item Deleted )
Deleted Correlation Deleted
bl 10.80 7.067 .337 .864
b21 10.60 6.489 .649 793
b22 11.20 6.400 725 779
b23 11.70 7.122 671 794
b3 11.80 7.067 712 .789
b4 11.50 7.833 452 .824
b5 11.60 7.156 .676 .794
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The analysis demonstrated a high reliability level across the
whole measure (o = 0.829). The above table shows that there was
no need to remove any component from the general measure.

Table 5. Distribution of results of hand eye coordination measure

Components Low

Eye tracking* - following pencil or
flashlight Sequence traceability — Cross- = 20%

ing the center line

Catch ball from 2 meters with two hands

Football 10%

Tennis ball 20%

Paddles ball 50%

In game — Right Serve 60%

In game - Thump the ball correctly when 30%
the player is in static mode

In game - Thump the ball correctly when 40%

the player is in dynamic mode

Me-

dium

20%

20%
60%
50%
40%

70%

60%

High

60%

70%
20%

Total

100%

100%
100%
100%
100%

100%

100%

Distributions shows that hand eye coordination abilities were
low. The football catching measure was especially high. 70% of
participants demonstrated a high level of ability catching a large

ball, see table no.5.

Table 6. Results of reliability analysis of power regulation measure

Reliability Statistics

Cronbach’s Alpha N of Items

.803 10
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Item-Total Statistics
. Scale Vari- Corrected Cronbach’s
Scale Mean if 1 .
Ttem Deleted ance if Item Item-Total Alpha if Item
Deleted Correlation Deleted
cl 12.80 6.844 .564 778
c21 12.30 8.011 441 .790
c22 12.90 7.211 409 .808
c23 13.30 6.678 .664 .760
c3 13.30 7.122 790 748
c4 13.10 7.211 753 752
c51 13.60 8.489 531 .786
c52 13.70 9.567 .000 813
c53 13.70 9.567 .000 813
c54 13.60 8.489 531 .786
Table 7. Distribution of results of power regulation measure
Component Low Medium High Total
Throwing one type of ball
to same target from different 30% 50% 20% 100%
distances*
Throw different size balls to
same target* 0 60% 40%  100%
Football . . . .
Tennis ball 40% 40% 20% 100%
Table tennis ball 70% 20% 10% 100%
In game - hit the ball’ across the 60% 40% 0 100%
net, the opponent’s court
In game — hit next to the net 40% 60% 0 100%
In game - bat on ball:
Hit 90% 10% 0 100%
Spin 100% 0 0 100%
Chop 90% 0 0 100%
Serve 100% 10% 0 100%
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Distributions show that power regulation abilities are very low.
One can discern that the majority of athletes are at a low level in
most components, particularly those connected with the game itself
such as serve and the like.

The analysis demonstrated a high reliability level across the
whole measure (o = 0.803). The above table shows that there was
no need to remove any component from the general measure, see
table no.8.

Table 8. Results of reliability analysis of coordination measure

Reliability Statistics

Cronbach’s Alpha N of Ttems
815 5
Item-Total Statistics
. Scale Vari- Corrected Cronbach’s
Scale Mean if k i
ance if Item Item-Total Alpha if Item
Item Deleted .
Deleted Correlation Deleted
dl 6.10 4.100 .364 .838
d2 6.30 2.233 713 .769
d3 6.20 2.622 .803 712
d4 6.60 3.156 .678 761
ds 6.80 3.511 .619 785

The analysis demonstrated a high reliability level across the
whole measure (o = 0.815). The table above shows that there was
no need to remove any component from the general measure.

The pilot study population

Ten people participated in the pilot with moderate intellectual
disabilities and motor disabilities aged 30+£5 and 32+5, see table
no.9.
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The pilot study results:

Table 9. Distributions of results of coordination measure

Components Low Medium High Total

Motor pattern design in-
cludes two steps* (e.g. throw 10% 90% 0 100%
a ball and catch it)

Dribbling while walking at

. i 50% 30% 20% 100%
least 3 times in a row™

Gambol at least 4 times in a

30% 60% 10% 100%
row™

In game — hit the ball while

) 60% 40% 0 100%
moving legs
In game - change position

depending on body position

of the opponent’s hit and ball 80% 20% 0 100%

positions

Distributions show that coordination abilities were low. Most
athletes demonstrated a low or medium level of ability. Most
showed a medium level of simple motor pattern planning skills of
2 steps as seen in the first component.

In summary, distributions of the test results prior to the pro-
gram show that, in general, subjects’ abilities were very low in all
four measures.

Conclusions

In conclusion, the pilot results led to the conclusion that the
tests constructed were suitable for intellectually disabled people
and valid for the research field and that a test that mixes compo-
nents from existing tests with movement components from the
game itself, provides a greater internal consistency. According to
this approach the researcher must act objectively in order to reach
an understanding of reality, neutralize himself or herself and his/her
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views, and adhere to the formal rules of reliability and validity in
conducting the research (Shlasky & Alpert, 2007). Van Peer et. al.
(2012) argue that scientific research allows us to discover things
about the world in the deepest, most powerful way in the history of
human research. However, its critics argue there is no one truth, and
that the reality that the researcher examines is subjective, despite
the research tools that he or she may chooses to use (Hakak, Kacen
& Krummer and Nevo, 2001). This research examined the impact
of the training program on four indices, being: balance, eye-hand
coordination, power regulation, and coordination according to skill
tests and examination of internal consistency by Cronbach’s alpha.

A further conclusion that arose from the pilot stage was that the
four chosen skills were indeed part of many skills connected to this
branch of sport, but were indeed basics of the game and the most
significant skills.

Following the pilot study of the training program, the conclu-
sion was to introduce

The following changes:

1. Need more than 1 trainer to be able to work individually

2. Skill of hand and eye contact within the basic training is
the easiest for the participants where they experienced success. The
study will start with exercises on this skill and then continue to
other skills.

The importance of the present study

The Research can help to understand how a training program
can improve specific skills included in the program, such as - eye-
hand contact, coordination, and balance and power regulation, in
people with intellectual disabilities

Another practical significance is the use of training these skills
for other sports areas with similar skills. The theoretical importance
is that people with intellectual disabilities have the ability to learn
through a physical activity training program even at an older age.

Another theoretical significance is that this program can be
implemented in special education schools.

Acknowledgments: to all persons involved in this research
which is part of a great study realize by Bechar Indbal in PhD
Thesis.
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