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Abstract:

The physical measurements are highly related to the athletic field. Every athletic activity has
special physical requirements distinguish it from other activities. These requirements reflected on
the physical characteristics that anyone who practices any specific activity should have so that he
could reach the highest levels in the practiced activity. The availability of the appropriate physical
measurements data is important as an indicator that must be available so that the players could
reach the highest possible athletic level. The research aims at identifying the basic physical
characteristics of high level rowers. The research sample was randomly selected from rowers
enrolled in the records of the Egyptian Rowing Federation for the season 2011. The sample
consisted of 18 rowers from the rowing clubs in Alexandria and Ismailia, and was selected based
registraion in the records of the Egyptian Rowing Federation, participation in competitions for no
less than two consecutive years and winning one of the top three positions in the adult rower
competitions. The study recommends using the selected battery of physical measurements for
rowers to develop the activity through improving the selection by using the battery and the standard
grades extracted, and upgrading training operations by improving the level of maximum strength,
especially for the legs. When selecting rowers, the following measurements should be considered:
height - sitting height - forearm and palm length - ratio of the legs length - the  grip strength -
the maximum strength of the legs. Training should increase the relative strength of the muscles of
the body through muscle strength training, especially for the legs, raising the level of the relative
strength of the body as a whole.

Introduction and Research Problem: field of sport and helps the coach select the

physical measurements appropriate for the
Body measurements are closely related to sport. ~ practice of a specific sport activity, which, in
Each sport activity has its own physical turn enables a player to reach higher levels. (5:
requirements  distinguishing it from other 236)

activities. These requirements are reflected on According to Essam Abdul-Khalig Mustafa
the physical and somatic characteristics that (1994), anthropometry is a relatively new

should Dbe possessed Dby anyone before gejentific field, yet it has already occupied a

attempting to reach higher levels in one rominent position in scientific sport research. It
particular sport. Data on body measurements s |ike a mirror that reflects the relationship

has gained importance as a necessary indicator  panween the body shape and the skillful

of the_ possibility of reaching higher possible performance of a person. (3: 8)
levels in sport.

. . .. Commenting on the importance of physical

In this regard, Kamal Abd el-Hamid Ismail \neasyrements in the field of sport, Osama
(2003) mentioned that anthropometry is an  kamel Rateb and Ali Mohammed Zaki (1992)
important branch of knowledge and is closely  gtateq that physical measurements affect the
related_ to the study of measurement in physical efficiency of sport performance and have an
education. It has actually contributed to the impact on the physical, skillful and mechanical
* Assistant Professor, Faculty of Physical Education, Tanta aspects tQO. The human bodies d.lﬁer n tern_ws_, of
University, Egypt. shape, size as well as physical capacities.
Recent sports research tends to determine the
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special physical characteristics required for each
sport, so that the selection of junior players is
based on science. Such a selection would
contribute to excellence in sport while saving
time and effort. (1: 309)

According to Mikuliae (2008), there is quite a
few studies on anthropometric characteristics,
such as height, weight and limb lengths of
rowers. (16:12)

Niels and Steamos (2007) define rowing as "one
of the water sports which are practiced in an
aqueous medium using boats and boat
equipments, such as free - design paddles.
Through the players' movements, the boat
covers a distance in the least possible time
according to competition rules in order to
achieve the objectives of the sport activity.
(17:11)

Quoting Williams, Siberian, and Ropson and
Mohamed Sabry Omar (1981) states that
physical measurements, such as weight, height,
length of limbs and muscular strength in rowing
are important. He also stresses the fact that
physical measurements and muscular strength
are the most important potentials related to
performance in rowing and designing the tools.
(8: 90)

Fell, J. W. and P.T. Gaffney (2001) indicated
that studies made on rowers showed that they
are taller and heavier than the athletes in other
sports. The anthropometric characteristics of
rowers are important in directing the talented
males and females alike. (11: 188). This was
also indicated by Shephard, R. J. (1998) and
Secher & Vaage (1983). (20: 603) (19: 88)

Rodriguez (1986) adds that the values of length
of limbs in rowers are absolute and not relative.
(18: 255)

Bearing in mind the importance of body
measurements in sport in general, and in rowing
in particular, and the nature of the rowing sport
which needs special body measurements, as a
determinant of science-based selection, the
researcher conducted this research in order to
determine the special physical measurements for
high level rowers in the Arab Republic of
Egypt. As far as the author of this current study
is aware, no study has so far been made to
determine the physical characteristics of the
Egyptian high level rowers so that the basic
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components and the general characteristics of
the physical measurements of the said players
can be identified, so as to facilitate the
comparison and selection processes.

Research Objective:

The research aims at identifying the basic
physical characteristics of high level rowers.

Research Questions:

The research attempted to answer the following
question: What are the basic physical
characteristics of high level rowers? In order to
identify the absolute characteristics of elite
Egyptian rowers, factorial analysis was
conducted on their measurements, thus
describing the factorial structure of the somatic
characteristics and muscular strength which
have not been addressed so far. Such
characteristics, and results elicited from them,
exclusively apply to Egyptians and are not
comparable to those of other peoples with
different anthropometric characteristics.

Importance of the Research:

The rower's body plays the central role in the
rowing sport and is used to achieve the aim of
the movement. It performs the movement
directly, using the body parts, or indirectly,
utilizing rowing aids, to achieve the aim of the
rower. The physical potentials and capabilities
of the player influence his ability to achieve the
goal of the movement.

Physical measurements are important as
requirements for the Kkinetic performance in
rowing. In order to reach higher levels, rowers
must have specific physical measurements and
potentials.

Hunsicker (1974) gave the somatotype and
anthropometry a paramount importance after
strength and endurance as factors affecting sport
performance efficiency because of their
different effects associated with physical,
mechanical and skillful aspects. (14: 349)

The current research attempts to identify a
number of the basic physical measurements of
rowers with high sport levels, that may
contribute to the development and planning of



training programs appropriate to the capacities
of the rowers, especially the physical capacities.
Physical measurements are relatively reliable,
and are described as being predictive attributes
because of their relative reliability in theories of
selection. Such reliability ensures measurements
necessary for selection in the rowing sport and
helps select the best rowers based on scientific
foundations. This in turn would contribute to
excellence sport while saving time and effort.

Previous Studies:

In their study entitled "The Relative Importance
of the Physical Measurements and their
Relationship to the Speed of Front Crawl
Swimming in Short Distances Female
Swimmers"”, Mohamed Sabry Omar and Sanaa
Hassan Al-Jubeili (1988) aimed at determining
the relative importance of the physical
measurements, and finding the predictive
equation of the most important physical
measurements affecting the speed of swimming
in short distances female swimmers. Taking the
physical measurements of a sample of 50 short
distances female swimmers from different ages,
the authors came to the conclusion that the
major characteristics of the study sample were:
swimmers had longer upper arm, were lighter in
weight, had greater foot surface and foot area
and had shorter legs. The study recommended
taking these physical measurements into
account when selecting short distances female
swimmers. (9)

The study by Hamid Arazi et al (2011),
"Anthropometric and Physiological Profiles of
Elite Iranian Junior Rowers"”, identified the
anthropometric and functional characteristics of
Iranian male and female high level junior
rowers. Measurements were taken of a sample
of 33 male and 33 female players in the national
camp of training. Research resulted in
computing the arithmetic means for the
following measurements; height, weight, upper
limb length, lower limb length, shoulders
breadth, elbow breadth, knee breadth, tarsus
breadth, skinfolds, standing height and sitting
height. Means for males and females
respectively were; (181.1 £ 49 - 170.3 + 4.1
cm), (80.6 £ 3.9 - 70.1 + 4.4 kg), (49.4 + 3.7 -
44.3 £ 4.4 cm), (1045 £ 4.7 - 93.2 + 5.7 cm),
(55.85+3.9-40.1+35cm), (30.1 £+3.2-245
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+2.3cm), (39.16 £2.7-36.5+2.5cm), (27.1 £
25-235+18cm), (10.6 + 3.6 - 15.7 + 3.8
cm), (29.1 + 14.1 - 19.3 + 9.5 repetition), (66.0
+ 85 59.0 + 9.7  repetition)
The research recommended using these
measurements and characteristics in selecting

and training in rowing. 13.

The study by S. Kaloupsis et al (2008) entitled
"Anthropometric Characteristics and
Somatotype of Young Greek Rowers" aimed at
identifying the anthropometric characteristics of
the young rowers by comparing them with
international  rowers and  non-practicing
children. Body and somotatotype measurements
were taken of a sample of 29 players in the age
group of 11-16 years old. One of the most
important results was the presence of significant
differences, especially in the age group of 11-16
years old. The research recommended using the
measurements extracted in selecting rowers in
the same age group. There were significant
differences, favoring the 21 year-old group, in
somatotypes, heights and weights (21).

The study of G. J. Slater et al (2012) entitled
"Physique traits of light weight rowers and their
relationship to competitive success" aimed at
identifying the morphological characteristics of
rowing light weight rowers who won the rowing
Australian ~ championship. ~ All  physical
measurements have been taken of the research
sample of 107 male light weight rowers under
the age of 23 years and 45 female rowers. Those
who did not complete their data or left the open
competition were excluded. The performance of
66 rowers in the single boat competitions was
also evaluated and body measurements were
taken during the tournament. The main result of
the study was that the success factors of the
performance were associated with a lower level
of body fat and higher values of body mass,
muscle mass and height. The study
recommended taking these elements into
account during selection, and reducing the body
fat level and increasing the muscle mass during
training. (12)

The study of Kerr et al, (2007) of "Common
anthropometric  characteristics of Olympic
rowers”, aimed at identifying the common
anthropometric  characteristics of Olympic
rowers in the light weight and open weight
categories. An anthropometric test battery was



used to measure 38 anthropometric dimensions
of a sample of 140 male rowers in open weight
category, 69 female rowers of the same
category, 50 male rowers in the lightweight
category and 14 female rowers in the same
category. The main results showed the presence
of significant differences between males and
females in the two categories of light weight
and open weight categories of rowers in height,
wrist breadth, height of the pelvis, sitting height
and grip strength. (15)

Research Procedures:

Methodology:

The descriptive method was used, being suitable
for this type of study.

Sample:

The research sample was randomly selected
from rowers enrolled in the records of the
Egyptian Rowing Federation for the 2011 —
2012 season. The sample consisted of 18 rowers
from the rowing clubs in Alexandria and
Ismailia.

Sample was selected based on the following
conditions:

e Registration in the records of the Egyptian
Rowing Federation.

e Participation in competitions for no less than
two consecutive years.
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¢ Winning one of the top three positions in the
adult rower competitions.

e The use of factorial analysis. It is to be noted
that several studies, worldwide, have used
factorial analysis on samples with population
smaller than that used in this current study. In
this respect, the Linkhood Method was used.

Data Collecting Tools:

e Calibrated medical balance to measure weight.
e Restameter to measure height.

e Grip dynamometer to measure grip strength.

e Dynamometer to measure the strength of feet
and back muscles.

e Cable testometer to measure arm strength.
e A measuring tape.

e Data registration form.

Statistical Treatment:

Statistical treatments were made using the
computer software SPSS V 20. The mean,
median, mode, standard deviation and kurtosis
& skewness coefficients of the study variables
were calculated.

Factorial analysis was also done in the basic
components manner using the Kaiser test.
Factors saturated for more than 3 variables not
less than + 0.3 were accepted.
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Results:

Table (1)
Central tendency and standard deviation measurements and measurements of the form of distribution of the
research variables

Variables Central tendency measurements Star)dgrd Form of distribution
Mean Median Mode deviation Kurtosis Skewness
weight 72.4520 72.0450 70.04 4.56806 0.118 0.416
total height 173.0000 171.2500 168.00 5.71548 1.089 0.703
sitting height 87.1500 88.0000 86.00 2.40428 0.275 0.977
arm length 83.2000 81.5000 81.00 4.30245 1.110 0.476
upper arm length 33.8500 34.0000 33.00 2.08233 0.413 0.379
forearm and palm length 48.9000 49.7500 50.00 3.16930 1.031 0.053
lower limb length 86.15000 85.2500 80.00 5.89279 1.192 0.559
foot length 89.3000 88.5000 88.50 3.83116 0.421 0.273
thigh length 35.9000 37.0000 37.00 2.53640 1.448 0.421
leg length 45.9500 45.2500 45.00 2.26630 0.149 0.811
ratio of sitting height 51.1260 51.3200 47.25 3.52723 1.924 1.380
ratio of arm length 47.7000 47.7850 44.51 1.81326 0.361 0.389
ratio of foot length 51.6230 51.8450 52.68 1.50813 0.489 1.257
right grip strength 39.4000 38.0000 38.00 5.58172 0.225 0.479
left grip strength 37.2000 36.0000 30.00 6.87669 0.372 0.997
back strength 93.5000 97.5000 80.00 14.91643 1.343 0.207
feet strength 104.0000 105.0000 105.00 22.70585 0.102 0.144
arms and palm strength 96.5000 97.5000 80.00 12.03005 1.083 0.072
relative right grip 00.5440 0.5550 0.46 00.06381 0.143 0.383
relative left grip 00.5160 0.4850 0.43 00.09228 0.409 0.868
relative back strength 1.2880 1.2950 1.14 00.18042 1.548 0.007
relative feet strength 1.4290 1.4900 1.50 00.26539 0.116 0.125
relative arms strength 1.3340 1.3200 1.10 00.15714 0.727 0.321

Table (1) shows that the kurtosis and skewness frequent distribution of the variables, thus
coefficients reflect the moderation of the allowing factor analysis.
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Table (3)
Factors matrix before rotation of the study variables
Variables Factors
1 2 3 4 5 6

weight 0.526 0.391 0.666 0.002 0.104 0.053
total height 0.216 0.694 0.573 0.312 0.142 0.021
sitting height 0.333 0.405 0.051 0.712 0.329 0.182
arm length 0.041 0.712 0.460 0.322 0.144 0.094
upper arm length 0.461 0.556 0.184 0.579 0.145 0.162
forearm and palm length 0.263 0.670 0.468 0.156 0.403 0.235
lower limb length 0.027 0.840 0.532 0.013 0.057 0.018
foot length 0.029 0.814 0.303 0.154 0.359 0.299
thigh length 0.817 0.357 0.010 0.149 0.193 0.312
leg length 0.197 0.828 0.275 0.157 0.192 0.104
ratio of sitting height 0.035 0.530 0.555 0.338 0.058 0.470
ratio of arm length 0.153 0.431 0.769 0.046 0.068 0.320
ratio of foot length 0.292 0.403 0.211 0.125 0.693 0.416
right grip strength 0.876 0.195 0.176 0.159 0.252 0.130
left grip strength 0.860 0.073 0.288 0.039 0.331 0.210
back strength 0.909 0.104 0.028 0.070 0.130 0.296
feet strength 0.751 0.047 0.347 0.497 0.113 0.119
arms and palm strength 0.634 0.615 0.249 0.048 0.259 0.121
relative right grip 0.761 0.444 0.113 0.200 0.351 0.148
relative left grip 0.702 0.051 0.515 0.011 0.376 0.205
relative back strength 0.813 0.032 0.339 0.069 0.141 0.364
relative feet strength 0.702 0.154 0.187 0.608 0.154 0.147
relative arms strength 0.417 0.454 0.606 0.039 0.258 0.165
latent root 7,235 5,737 3,726 1,968 1,684 1,243
variance ratio % 31,457 | 24,942 16,200 8,557 7,320 5,406

Table (3) shows that 6 factors could be drawn  the total variance among variables. Latent root
according to the Kaiser test as variables were was 7.235 for the first factor, and 1.243 for the
saturated on them. Combined variance ratio of sixth factor.

93.883 could be drawn for the population from
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Table (4)
Factors matrix after orthogonal rotation of the study variables
. Factors

Variables 1 3 3 4 3 3
weight 0.130 0.803 0.152 0.404 0.164 0.107
total height 0.093 0.974 0.082 0.063 0.022 0.062
sitting height 0.203 0.071 0.175 0.027 0.409 0.825
arm length 0.063 0.283 0.800 0.192 0.211 0.261
upper arm length 0.455 0.789 0.217 0.147 0.011 0.198
forearm and palm length 0.332 0.065 0.877 0.125 0.078 0.270
lower limb length 0.251 0.897 0.165 0.089 0.140 0.268
foot length 0.096 0.752 0.143 0.045 0.631 0.035
thigh length 0.676 0.014 0.061 0.331 0.590 0.178
leg length 0.186 0.376 0.670 0.072 0.363 0.333
ratio of sitting height 0.061 0.621 0.035 0.056 0.102 0.724
ratio of arm length 0.072 0.223 0.853 0.287 0.044 0.209
ratio of foot length 0.034 0.009 0.116 0.144 0.955 0.120
right grip strength 0.817 0.236 0.248 0.340 0.155 0.128
left grip strength 0.902 0.059 0.228 0.329 0.031 0.072
back strength 0.460 0.224 0.164 0.761 0.037 0.280
feet strength 0.262 0.190 0.194 0.875 0.174 0.176
arms and palm strength 0.240 0.383 0.674 0.507 0.011 100
relative right grip 0.903 0.124 0.236 0.177 0.120 0.203
relative left grip 0.887 0.193 0.285 0.179 0.082 0.023
relative back strength 0.455 0.086 0.290 0.698 0.011 0.384
relative feet strength 0.227 0.031 0.141 0.915 0.150 0.188
relative arms strength 0.179 0.004 0.807 0.346 0.071 0.188
latent root 7.235 5.737 3.726 1.968 1.684 1.243
variance ratio % 31.457 | 24942 | 16200 | 8.557 | 7.320 5.406

Table (4) shows the results of factorial analysis
after orthogonal rotation of the factor. 6 factors
could be drawn just as they were in the analysis
before rotation.

The table also shows that the factor number (1)
was saturated by 9 variables. Their saturation
ranged between 0.903 and 0.332.

Table (5)
Saturated variables on the first factor
Variable Saturation
relative right grip strength 0.903
left grip strength 0.902
relative left grip strength 0.887
right grip strength 0.817
thigh length 0.676
back strength 0.460
upper arm length 0.455
relative back strength 0.455
forearm and palm length 0.332

Table (5) shows that the first factor was
saturated in 9 variables. The most saturated
variable was the relative right grip strength with
a saturation coefficient of 0.903. The grip
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muscular strength factor prevailed over most of
the saturated variables. Thus, we can call the
first factor the grip strength factor. Factorial
validity coefficient of this factor was 0.903.



It is evident from table (4) on factors matrix
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saturated in 8 variables. Their saturation ranged

after rotation that the factor number (2) was between 0.974 and 0.376.
Table (6)
Variables saturated in the second factor
Variable Saturation
total height 0.974
lower limb length 0.897
weight 0.803
upper arm length 0.789
foot length 0.752
ratio of sitting height 0.621
arms and palm strength 0.383
leg length 0.376

Table (6) shows that the second factor was
saturated in 8 variables. The highest saturated
variable was the total height with a saturation
coefficient of 0.974. Lengths variable factor
prevailed over most of the saturated variables.
Thus, we can call the second factor the lengths

stature. Factorial validity coefficient of this
factor was 0.974.

It is evident from table (4) of factors matrix
after rotation that the factor number (3) was
saturated in 6 variables. Their saturation ranged

factor, represented by the total height of the between 0.877 and 0.670.
Table (7)

Variables Saturated in the third factor

Variable Saturation
forearm and palm length 0.877
ratio of arm length 0.853
relative arms strength 0.807
arm length 0.800
arms and palm strength 0.674
leg length 0.670

Table (7) shows that the third factor was
saturated in 6 variables. The highest saturated
variable was the forearm and palm length with a
saturation coefficient of 0.877. The limbs length
variable prevailed over most of the saturated
variables. Thus, we can call the third factor the

and palm length. Factorial validity coefficient of
this factor was 0.670.

It is evident from table (4) of factors matrix
after rotation that the factor number (4)
saturated 10 variables. Their saturation ranged

upper limb length, represented by the forearm between 0.915 and 0.329.
Table (8)
Variables saturated in the fourth factor
Variable Saturation
relative feet strength 0.915
feet strength 0.875
back strength 0.761
relative back strength 0.698
arms and palm strength 0.507
total height 0.404
relative arms strength 0.346
right grip strength 0.340
thigh length 0.331
left grip strength 0.329

Table (8) shows that the fourth factor was
saturated in 10 variables. The highest saturated

was the variable of feet strength with a
saturation coefficient of 0.915. The maximum



strength variables prevail over most of the
saturated variables. Thus, we can call the fourth
factor the strength factor, represented by the
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It is evident from table (4) of factors matrix
after rotation that the factor number (5)
saturated 5 variables. Their saturation ranged

relative maximum strength of feet. The factorial between 0.955 and 0.363.
validity coefficient was 0.915.
Table (9)
Variables saturated in the fifth factor
Variable Saturation

ratio of foot length 0.955

foot length 0.631

thigh length 0.590

sitting height 0.409

leg length 0.363

Table (9) shows that the fifth factor was
saturated in 5 variables. The highest saturated
variable was the ratio of foot length with a
saturation coefficient of 0.955. The lower limb
length variable prevailed over most of the
saturated variables. Thus, we can call the fifth
factor the lower limb length, represented by the

ratio of the foot length. The validity coefficient
of this factor was 0.955.

It is evident from table (4) of factors matrix
after rotation that the factor number (6)
saturated (4) variables. Their saturation ranged
between 0.825 and 0.333.

Table (10)
Variables saturated in the (6) sixth factor
Variable Saturation
sitting height 0.825
ratio of sitting height 0.724
relative back strength 0.384
leg length 0.333

Table (10) shows that the fifth factor was
saturated in 4 variables. The highest saturated
variable was sitting height variable. Its
saturation coefficient was 0.825. Sitting height

variable prevailed over most saturated variables
on the sixth factor. Thus, we can called factor
number (6) factor of sitting height. The factorial
validity coefficient was 0.825.

Table (11)
The six final factors and their Factorial validity coefficients

S Factor Factorial validity coefficient
1 grip strength factor 0.903
2 length factor 0.974
3 upper limb length factor 0.877
4 maximum strength factor 0.915
5 lower limb length factor 0.955
6 sitting height factor 0.825
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Table (12)
Standard scores and the equivalent values for the extracted factors
Equivalent value
Standard - Forearm . . Relative
score Total height i't.t'?]% and palm P R?tl'o Ozh Rer:?tlv_e feet

€19 length ootleng rgntarip strength

10 167.5500 82.3000 44.1500 48.5170 0.4600 1.0030

20 168.0000 85.2000 45.6000 49.9860 0.4680 1.1440

25 168.0000 86.0000 46.0000 51.6500 0.5000 1.2400

30 168.1500 86.0000 46.3000 51.6620 0.5030 1.2910

40 169.5000 86.8000 48.0000 51.7140 0.5260 1.4380

50 171.2500 88.0000 49.7500 51.8450 0.5550 1.4900

60 172.7000 88.3000 50.0000 52.3840 0.5660 1.5000

70 176.6500 88.8500 50.7000 52.6800 0.5770 1.5070

75 178.0000 89.0000 51.0000 52.6800 0.5800 1.5100

80 181.2000 89.0000 51.8000 52.7360 0.5800 1.5820

90 182.0000 89.9000 53.8000 53.0830 0.6610 1.9060

Discussion: factors that can not be ignored if the player is to

According to table (1), the arithmetic means of
the total height of the body, the sitting height,
the arm length, the upper arm length, the
forearm and palm length, the lower limb length,
the foot length, the thigh length, the leg length,
the ratio of sitting height, the ratio of arm
length, and the ratio of foot length in the sample
subjects were, respectively 173.000, 87.15,
83.20, 33.85, 48.90, 86.15, 89.30, 35.90, 45.95,
51.12, 47.70, and 51.62.

The same table shows that the arithmetic means
of the strength variable, as represented in the
right grip strength, the left grip strength, the
back strength, the legs strength, the arms and
palm strength, the relative right grip strength,
the relative left grip strength, the relative back
strength, the relative legs strength and the
relative arms strength in the sample subjects
were, respectively 39.40, 37.20, 93.50, 104.00,
96.50, 0.544, 0.516, 1.28, 1.429, and 1.334.

This is in line with results reached by Essam
Abd el-Khalek (1987) about the relationship
between the physical composition of the player
in terms of height, weight and limb length and
the possibility of attaining higher levels. Each
sport activity requires specific physical
characteristics that should be considered when
selecting players for the various activities.

It also agrees with the findings of Mohammad
Ali Mahmoud, Badr Mahmoud Shehata and
Yasser Mahrous (2004), and Ali Fahmy Al-
Beik, and Sayed Abdel-Gawad (1980) on the
fact that physical measurements are important

27

reach higher levels of activity. (3) (10) (4).

Mohammed Sabri Omar (1981) also found that
height, total height, upper arm length, forearm
and the palm length, lower limb length and foot
and leg lengths are the most important physical
measurements for rowers. Omar also found that
there is a direct relationship between the speed
of the boat and the absolute and relative grip
strength and the strength of leg muscles. He
found a relationship between the rhythm of the
strike and absolute and relative left and right
grip strength and absolute and relative strength
of leg muscles. (8).

The factorial analysis illustrated in tables (3)
and (4) resulted in the following six saturation
factors, with each factor saturated by a set of
inter-related variables. The body measurements
and strength variables saturated to a high or
acceptable degree in a particular factor were
very important to rowers seeking to reach higher
levels. Less saturated measurements contributed
less towards that goal. They were looked upon
just as contributing measurements for rowers to
reach higher levels.

The first factor (grip strength):

Table (5), illustrating, in a descending order, the
major saturations of physical measurements and
the strength variable of the grip strength, shows
that 9 wvariables were saturated, excluding
variables whose saturation was less than + 3.
The values of saturation in this factor ranged
between 903 and 332.



The second factor (height and length):

Table (6), illustrating, in a descending order, the
major saturations of physical measurements and
the strength variable of height and length, shows
that 8 wvariables were saturated, excluding
variables whose saturation was less than + 3.
The values of saturation in this factor ranged
between 974 and 376.

The third factor (the upper limb length):

Table (7), illustrating, in a descending order, the
major saturations of physical measurements and
the strength variable of the upper limb length,
shows that 6 variables were saturated, excluding
variables whose saturation was less than + 3.
The values of saturation in this factor ranged
between 877 and 670.

The fourth factor (maximum strength):

Table (8) illustrating, in a descending order, the
major saturations of physical measurements and
the strength variable of maximum strength,
shows that 10 variables were saturated,
excluding variables whose saturation was less
than = 3. The values of saturation on this factor
ranged between 915 and 329.

The fifth factor (the lower limb length):

Table (9), illustrating, in a descending order, the
major saturations of physical measurements and
the strength variable of lower limb length,
shows that 6 variables were saturated, excluding
variables whose saturation was less than + 3.
The values of saturation on this factor ranged
between 955 and 363.

The sixth factor (sitting height):

Table (10), illustrating, in a descending order,
the major saturations of physical measurements
and the strength variable of sitting height, shows
that 4 variables were saturated, excluding
variables whose saturation was less than + 3.
The values of saturation on this factor ranged
between 825 and 333.

Conclusions:

Mohamed Ashraf Abdel-Sattar Awad

2. The height factor, represented by the total
height of the stature with a factorial validity
coefficient of 0.974.

3. The upper limb length factor, represented by
the length of the forearm and palm with a
factorial validity coefficient of 0.877.

4. The maximum strength factor, represented by
the relative maximum strength of the two legs
with a factorial validity coefficient of 0.915.

5. The lower limb length factor, represented by
the ratio of the leg length with a factorial
validity coefficient of 0.955.

6. The sitting height factor with a factorial
validity coefficient of 0.825.

* Developing a standard scale for the standard
grades of the measurements extracted.

Recommendations:

Six factors were found to determine the physical
characteristics of the high level rowers:

1. The grip strength factor, represented by the
relative grip strength with a factorial validity
coefficient of 0.903.

28

1. The author of this paper recommends using
the selected battery of physical measurements
for rowers to develop the activity through:

a. Improving the selection by using the battery
and the standard grades extracted.

b. Upgrading training operations by improving
the level of maximum strength, especially for
the legs. Physical and kinanthropometric
measurement must establish a relationship
between the measured variables and actual
rowing performance to substantiate a statement
as this.

2. When selecting rowers, the following
measurements should be considered:

(height - sitting height - forearm and palm
length - ratio of the legs length - the grip
strength - the maximum strength of the legs).

3. Training should increase the relative strength
of the muscles of the body through muscle
strength training, especially for the legs, raising
the level of the relative strength of the body as a
whole.
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