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Abstract:

This study aimed to identify the extent to which a proposed adaptive movement
program according to some kinematic variables was affected by the development of
neuromuscular compatibility in deaf-mute children aging 12 to 15 years. In order to achieve
this, we conducted an exploratory study in the Young Blind School to select the study
population and sample, as well as to identify the surrounding conditions; the equipment,
capabilities and tools available at the centre. We have also managed to collect the field
information and theoretical frameworks necessary for the study. We have relied in our study
on some previous and similar studies and theories supporting the development of
neuromuscular compatibility.

We have chosen the experimental approach with the mono-experimental design for its
suitability to the nature of the study. Then, we randomly selected the sample that consisted
of five (5) children as a pilot sample and nine (9) children as a basic sample of deaf-mute
children. After that, we conducted a test, a Kolmogorov and a Shapiro-Wilk test, in order to
find out the moderation of the distribution of the developmental variables. It was found that
the sample was drawn from a population whose data follow the normal distribution. Thus,
we performed the equivalence of the basic study sample and the pilot one in the
developmental variables as well as the physical and kinematic variables under study.
Accordingly, we built the contents of the adapted movement program, as well as evaluating
and adjusting its contents according to the opinions of experts and specialists in this field, to
the physical, psychological and social characteristics, and to the age of deaf-mute children.
The proposed adaptive locomotor program contained a set of standardized neuromuscular
compatibility tests for measuring nerve and muscle compatibility and supported by
movement theories and systems. Furthermore, we tested the validity and stability of the
locomotor program by applying the tests and re-tests on the pilot sample and the selected
tests were characterized by good stability.

After preparing the appropriate conditions for the study, we conducted a pre-study of
the basic sample by using a kinematic analysis camera at a speed of 30 f/s, and we conducted
pre-measurements of the neuromuscular compatibility capabilities of deaf-mute children,
and carried out neuromuscular compatibility tests under the kinematic imaging process of
performance using a kinematic camera. We performed the kinematic analysis process using
the "Kinovea" program, extracting the values of the kinematic variables for the kinetic
performance, and then unpacking the data into the statistical analysis program "SPSS". We
implemented the content of the proposed adaptive movement program by focusing on the
process of repetition of exercises to consolidate motor performance and response speed to
improve the kinematic variables of motor performance and neuromuscular compatibility.

After ten (10) weeks, one unit per week, from the application of the proposed adapted
movement program, we made dimensional measurements of the sample by applying the
neuromuscular compatibility tests under the kinematography process with the same previous



camera. Then we conducted the kinematic analysis of performance using the "Kinovea"
program, as well as extracting the values of the kinematic variables for the tests of
neuromuscular compatibility, followed by unpacking the values into the "SPSS" statistical
bag. Then, we studied the differences between the pre-measurements and the dimensional
measurements using the "t-test” for dependent (correlated) samples for all study variables.
We also calculated the rate of development and improvement between the pre-measurements
and the dimensional measurements. Finally, we proceeded to present, analyse and interpret
the obtained results.

After performing the necessary statistical treatments for the obtained results, we
reached the following conclusions:

The proposed adaptive locomotor program, according to some kinematic variables, has
a significant, effective and positive effect on developing the abilities of neuromuscular
compatibility for children and in good statistical significance in deaf-mute children 12-15
years old.

There are statistically significant differences between the results of the pre-
measurement and the post-measurement that was in favour of the latter, indicating the
success of the proposed adapted locomotor program in developing the abilities of
neuromuscular compatibility between the eye and the hand in deaf children 12-15 years old.

There are statistically significant differences between the results of the pre-
measurement and the post-measurement that was in favour of the latter, indicating the
success of the proposed adaptive locomotor program in developing the abilities of
neuromuscular compatibility between the eye and the leg among deaf children 12-15 years
old.

There are statistically significant differences between the results of the pre-
measurement and the post-measurement that was in favour of the latter, indicating the
success of the proposed adapted locomotor program in developing the abilities of general
(total) neuromuscular compatibility among deaf-mute children 12-15 years old.

The results of the kinematic analysis and the statistical treatment showed a remarkable
development in the kinematic variables under study in accordance to statistical significance
between the pre and post-measurements of the study variables.

The results of the percentage of development also showed a significant increase in
neuromuscular compatibility capabilities in deaf-mute children aging 12-15, attributable to
the proposed adaptive locomotor program.
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Statistics
Jshll o8l ard!

N Valid 5 5 5

Missing 0 0 0
Mean 1.6560 61.80 13.60
Median 1.6500 61.00 14.00
Std. Deviation .01517 2.588 .548
Variance .000 6.700 .300
Skewness 0.92 .363 -.609-
Std. Error of Skewness .913 .913 .913
Kurtosis 1.456 -2.413- -3.333-
Std. Error of Kurtosis 2.000 2.000 2.000
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Statistics

Jskl Qs sl

N Valid 9 9 9
Missing 0 0 0

Mean 1.6189 60.56 13.44

Median 1.6252 60.00 14.00

Std. Deviation .06523 2.963 1.014
Skewness -.214 151 .270

Std. Error of Skewness 717 717 717

Std. Error of Kurtosis 1.400 1.400 1.400
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Tests of Normality
Kolmogorov-Smirnov2 Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Jshall 192 9 .200" .965 9 .850
o8l .145 9 .200" .964 9 .837
el .223 9 .200" .838 9 .055

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Descriptive Statistics

Mean Std. Deviation N
T 10.11111 1.964971 9
240 10.44444 1.509231 9
Correlations
1 2+
140 Pearson Correlation 1 .909"
Sig. (2-tailed) .001
N 9 9
240 Pearson Correlation .909™ 1
Sig. (2-tailed) .001
N 9 9

**_Correlation is significant at the 0.01 level (2-tailed).



Descriptive Statistics

Mean Std. Deviation N
1,92 5.23333 .208026 9
25190 5.21111 .176383 9

Correlations

105 255
155 Pearson Correlation 1 .816"
Sig. (2-tailed) .007
N 9 9
2 5415 Pearson Correlation .816" 1
Sig. (2-tailed) .007
N 9 9

**_Correlation is significant at the 0.01 level (2-tailed).
Descriptive Statistics

Mean Std. Deviation N
1s»  9.49333 434971 9
262> 9.56333 .361040 9

Correlations

s~ 262

15, Pearson Correlation 1 .854"

Sig. (2-tailed) .003

N 9 9

25> Pearson Correlation .854" 1
Sig. (2-tailed) .003

N 9 9

**_Correlation is significant at the 0.01 level (2-
tailed).
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Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean

Pair 1 a4 120.22 9 15.928 5.309

a.d 135.11 9 10.068 3.356

Pair 2 B.p) 116.33 9 10.247 3.416

Qe 127.89 9 5.689 1.896

Pair 3 300 157.22 9 13.498 4.499

00 165.67 9 10.124 3.375

Pair 4 S.u 8.86 9 .962 321

Q.0 10.59 9 1.490 497

Pair 5 3. 23.02 9 2.057 .686

Q.0 28.63 9 2.991 .997

Pair 6 &) 10.56 9 1.333 444

<) 13.56 9 1.130 377

Paired Samples Test
Paired Differences
95% Confidence Interval of
Std. Std. Error the Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair1 -39l -14.889- 8.992 2.997 -21.801- -71.977- -4.967- .001
«.d)
Pair2 <.s.)-3.05 -11.556- 7.091 2.364 -17.006- -6.105-  -4.889- .001
Pair3 -3.0.0) -8.444- 6.327 2.109 -13.308- -3.581-  -4.004- .004
0.0

Pair4 «.os- 3.0 -1.727- .753 .251 -2.305- -1.148- -6.881- .000
Pair5 —.o€-38.08 -5.607- 2.203 734 -7.300- -3.913- -7.634- .000
Pair6 <.)-a) -3.000- 1.323 441 -4.017- -1.983-  -6.803- .000




Gally Aaadly Ll LLlal dlaall calihaiyly duleal) cilhaegial) G 1(6) 23 Jsas

Ayl jilall LaaY A€ol el Aliies Lyl Gl b ladly illacgial

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean

Parl &l 5.4200 9 32315 10772

o 4.8944 9 .12238 .04079

Pair2 G 4578 9 02774 .00925

Qo .5089 9 .01269 .00423

Pair3 @.us .08567 9 .010416 .003472

Q.8 .10544 9 .006366 .002122

Paird G0 117.11 9 6.604 2.201

00 127.56 9 5.028 1.676

Pair5 &) 111.22 9 4.353 1.451

<) 121.44 9 4.275 1.425

Paired Samples Test
Paired Differences
95% Confidence Interval
Std. Std. Error of the Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair1 <.i-a.l .52556 .35338 11779 .25392 79719  4.462 .002
Pair 2 <. - 8.0 .05111 .03371 .01124 .07702 .02520 4.549 .002
Pair 3 - 8.0 .019778 .013682 .004561 .030295 .009261 4.337 .002
.o
Pair4 -3.0.5 10.444 4.613 1.538 13.990 6.899 6.793 .000
0.0

Pair5 <. -3.) 10.222 3.528 1.176 12.934 7.511 8.693 .000
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Paired Samples Statistics

Mean N Std. Deviation  Std. Error Mean
Pair 1 & 9.6678 9 47376 .15792
o 9.0978 9 .20036 .06679
Pair 2 3. 7211 9 .03723 .01241
Qo .7656 9 .01667 .00556
Pair3  8.us .07478 9 .007563 .002521
Q.8 .08411 9 .004014 .001338
Pair 4 a.z.0 22.56 9 2.068 0.689
L.z 19.33 9 1.225 0.408
Paired Samples Test
Sig. (2-
Paired Differences tailed)
95% Confidence Interval
Std. Std. Error of the Difference
Mean Deviation Mean Lower Upper t df
Pair <.i-al .57000 .36290 .12097 .29105 .84895  4.712 .002
1
Pair «.os- 3.0 04444 .02877 .00959 .06656 .02233 4.634 .002
2
Pair - g&.os .009333 .005612 .001871 .013647 .005019  4.989 .001
8 Q.o
Pair -a.z.) 3.222 1.202 0.401 2.298 4.146 8.043 .000
4 Qe




