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An analytical study for basic skills and it's
effectiveness on Matches results of volleyball at Beijing
and London Olympic Games

D / Khaled A. elbattawy
Abstract:

The purpose of the study was to determine the effect of a
team's level on the performance of skills (serve, reception, spike,
block and dig) in high level volleyball. Thirty-eight mens matches of
London Olympics Games 2012 and 38 mens matches of the Olympics
Games of Beijing 2008 were purchased from the international
volleyball Federation and analyzed. The performance of skills was
evaluated in relation to the success and options that these skills give to
one's team. The team's level was established in relation to the final
classification of the team in both competitions (level 1: 1st - 4th; level
2: 5th - 8th; & level 3: 9th - 12th). Six observers participated in the
study. In London Olympics Games 2012 the results show a high
significant difference between teams' levels for the skills of spiking
and setting. The dig and reception are the skills that differentiates the
teams of level 1 with the teams of level 2. In Beijing Olympics
Games2008, we found a significant difference in the performance of
the set in the teams of level 1. An increase in success of reception,
spike, reception and dig in relation to the level of the team is
observed.

Key words: volleyball, performance, skills.

Introduction

Volleyball is a very team sports, because although
popular sport worldwide, with it is a sport with discrete skills,
millions of people participating the game has a cyclical and
and playing a game at least sequential pattern (Beal, 1989).
once a week (Kenny, & It is possible to find a sequence
Gregory, 2006). Volleyball is of the actions in the game
differentiated from the rest of (graph 1).
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Regardless of the rule
changes, the game s
constructed by a series of
individual skills that are
directly related to the team’s
performance and proficiency.
In comparative evaluations of
the game’s skills.

Performance analysis is
a way to understand the factors
explaining success in elite-
level sports. It gives coaches
knowledge of the sport so they
can think of ways to develop
playing and training (Bergeles,
2009). Performance analysis
has been recently utilized in
different levels of volleyball in
many studies (Bergeles, 2009 -
Ismail, 2003).

In fact that the
tendencies are still prevalent in
high-level volleyball, the rally
point system compelled both
players and trainers to focus

their attention on avoiding
errors that would reward the
opponent with an easy point.
Thus, many teams continue to
strive toward perfect execution
of the basic skills. (Laios,
2004)

A volleyball  match
consists of different volleyball
basic skill executions, which
are serve, reception, set, Spike,
block, and Gig. There is
technical variability in the
execution of these basic skills.
(Lobietti  2006) Previous
studies have analyzed player
and team performance in
several top-level women’s and
men’s volleyball tournaments.
The efficiency of different
skills has been observed in
relation to winning a match.

Most of these studies
have considered the differences
between winning or losing a
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game, but, some Studies, they
do not consider the
classification of teams in the
competitions. The fact of not
differentiating team levels can
provoke that some aspects of
the game compensate between
them. Also, knowing the
differences between levels can
let the coach clearly establish
their objectives to try to
achieve the next level. The
purpose of this paper was to
study the relationship between
team's level and  skill
performance (serve, reception,
spike, block and dig) in high
level volleyball and to establish
references for coaches to
design and control practices
and competitions.
METHOD

The total number of
games videotaped and
analyzed were 76 matches, A
total of (31535) Repetitions
from 38 mens matches of the
London Olympics Games 2012
and (35944) Repetitions from
38 mens matches of the Beijing
Olympics Games 2008 in was
analyzed in this descriptive

preexperimental study. The
observation instrument was a
category system. The variables

registered were spike
performance, block
performance, serve

performance, dig performance
Set performance, and reception
performance, team level. Team
level was established in
relation to the final
classification of the team in the
competition: level 1, classified
between 1st - 4th; level 2,
classified between 5th - 8th;
and level 3, classified between
9th - 12th. Skill performance
was evaluated in relation to the
success and options that the
actions gave to our team and
the opponent's team. We
utilized the statistic system of
the Fédération Internationale
de Volleyball (FIVB). Diaz, J.
(1992, 1996). We
distinguished Three levels to
categorize the performance
(table 1):

2 : Success Skill Performanc.

1 : Attempts Skill Performanc
0 : Error Skill Performanc

Table 1. Criteria of the Performance Level of Skill
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Spike

2 Point: the attack goes to opponent’s court, the ball is unplayable
after block, or opponent makes an error in blocking
1 Good attack: opponent’s block or dig is weak or Easy attack:
opponent’s block or dig is good
0 Error: attacker touches the net or the attack is unsuccessful
Block
2 Point
Good attenuation of block: the ball is easy for own defense or
1 difficult for opponent’s side or Weak attenuation of block: the ball
comes difficult to own defense or easy for opponent’s side
0 Error: net foul
Serve: Jump Serve, Jump Float Serve, or Overhead Float Serve
2 point, ace
Good serve: (reception goes straight back to the serving team or
1 receiving team has no change to attack) , Good serve: (opponent
has only limited attack options (no first tempo)) and Easy serve:
(opponent has maximum attack options)
0 Serving error
Dig
2 Perfect dig: quick attack tempo possible
1 Good dig: attacking is possible Or Weak dig: attacking is not
possible,
0 Error or Dig goes straight back to the opponent
Set
2 Good set
1 Bad set: attacker cannot attack or has to attack with difficulty
0 Technical error in setting or a set that ends the rally
Reception
2 Perfect reception: quick attack tempo possible
1 Good reception: quick attack tempo is possible with minor risk Or
Weak reception: only limited attack options
0 Reception error Or Reception goes straight back to the serving
team or the receiving team has no change to attack
All the matches were researcher used (20) dvd
recorded by  fivh, the contains 76 matches in beijing
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and london olympic games,
and get the dvd from the

international volleyball
federation after their
correspondence on the website
www.fivb.org and is
coordinating with the site
receiving dvd  shipments
through (courier

shipments).and analyzed by 6
observers were had exepirance
in volleyball matech analysis.
Statistical analysis

The statistical analysis
of the matches was made by
ibm spss statistics 16 and
microsoft office excel 2010
software. Statistical
comparison between the two
levels and comparisons
between the teams level were
made by nonparametric chi-
square test. The level of
statistical ~ significance  was
determined as a = 0.05. All
comparisons were made by the
repetitions of skills and

percentage of the distribution
of sets. A performance
coefficient is calculated (sum
of attempts by category
multiplied by value of the
category and divided by total
attempts)
Results and discussion

Table (3) shows the
significance differences
between the repetitions and
significance of  differences
between the ratios for skills
performance for the teams of
level 1, 2, 3 at the london
olympics games 2012, the
teams of levels 1 and 2 have
better performance than teams
of level 3 in serve, reception,
set, spike, block and dig.
Teams of level 1 present better
values than teams of level 2.
These differences between
levels 1 and 2 with level 3 are
statistically significant in the
spike, set, dig and reception .

Table (2)
Statistical characterization, N=288
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Olymp-ic Team of Teams Height (m) Weight (kg) Age 3 Spike Block
games Level Rank umb(m) Jumb(m)
%

Russia
"ei’e' Bltr;i:' 198 | 0.08 | 91.29 | 892 | 28.73 | 477 | 343 | 1394 | 324 | 13.11
Bulgaria
Argentina
oLms:: Level Germany
Games 2 Polgnd 198 | 0.07 | 90.98 | 7.99 | 27.65 | 419 | 3.46 | 10.99 | 3.24 | 9.79
2012 United
N=144 States_
Australia
Level Serbia
3 Great 197 | 0.07 | 87.21 | 841 | 2598 | 429 | 3.39 | 14.16 | 3.21 | 14.62
Britain
Tunisia
Total Mean, Std Deviation 1.98 | 0.08 | 89.83 8.61 2745 | 454 | 343 | 1331 | 3.23 | 12.65
United
Level Statgs
1 Braz_ll 198 | 0.07 | 89.94 7.43 2935 | 434 | 345 | 1166 | 3.25 | 10.75
Russia
Beijing Italy
Olympic Bulgaria
Games Level China
2008 2 Poland 197 | 0.07 | 86.85 7.75 27.15 | 419 | 3.46 1176 3.28 | 10.85
N=144 Serbia
Germany
Level | Venezuela | 4 o7 | o7 | 90.04 | 797 | 27.79 | 436 | 344 | 1241 | 3.28 | 13.00
3 Egypt
Japan
Total Mean, Std Deviation 197 | 0.07 | 8894 | 1192 | 28.09 | 437 | 3.45 | 11.92 | 3.27 | 11.61
M.. Mean

S D.. Standard Deviation

The spike and set have a
statistically higher performance

the set. Also, it has been noted
that digging is important in

in level 1 and it is this skill volleyball. digging is also
which differentiates the teams relevant to a team’s success
of level 1 with the teams of and likelihood of
level 2 and level 3. In winning.(Miskin, 2010)
volleyball, serve and Spike (Rodriguez, 2011)

have a major role in winning

Forml: Effectiveness of skill performance in different team of levels
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in London and Beijing Olympic Games

Form 2: Effectiveness of skill

. . Form 3: Effectiveness of skill
performance in team of level 1 in

London Olympic Games

performance in team of level 1 in

Beijing Olympic Games

Form 4: Effectiveness of skill
performance in team of level 2 in

London Olympic Games

Form 5: Effectiveness of skill
performance in team of level 2 in

Beijing Olympic Games

Form 6: Effectiveness of skill
performance in team of level 3 in

London Olympic Games

Form 7: Effectiveness of skill
performance in team of level 3 in

Beijing Olympic Games

Table (4) shows the
Significance differences
between the repetitions and
significance of differences
between the ratios for skills
performance for the Teams of
Level 1, 2, 3 at the Beijing
Olympics Games 2008, the
performance of the skills
increase in relation to the level
of the teams, so a higher
performance of the skills is
found in level 1 than in level 2,
and a higher performance is
founded in level 1 than in level
3. But These differences
between levels are statistically
significant in the ratios of
performance of the Success
spike, Success Block, Success
dig and Success Set in the
teams of level 1. There are
differences between levels are

statistically significant in the
ratios of performance of the
Error Set in the teams of level
2. Table (5) shows the
Significance differences
between the Repetitions and
significance of differences
between the ratios for skills
performance for the Teams of
Level 1, 2, 3 at the London
Olympics Games 2012 and
Beijing Olympics Games 2008,
The results in London and
Beijing  Olympics  Games
confirmed previous studies
which indicated that the spike
is the action which is most
correlated to the result of the
competition but only between
teams with higher level (first
eight team classified in the
Olympic games) and teams
with lower level (classified
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ninth through twelfth). With
respect to the Success Set, our
results also ratify the previous
studies but only with the first
four classified in the Olympic
Games. This result show the
Set as the skill that establishes
the differences in high level.

On the other hand, many
studies report the significant

contribution of the setter
during a volleyball match,
who, in most cases, is

considered as the key for the
team’s victory (Bergeles, 1993;
McGown, 1994; Stork, 1992;
Zhang, 1996). Due to the fact
that the setter is involved in all
volleyball skills, player should

possess all the necessary skills
to cope with difficult situations
and to predict the strategy that
the opponent team intends to
develop.

As coaches, | also has to
consider the use of these skills
in the game to design our
practices. Table 5 presents the
percentage of use in the game
of the different skills. In
general, | observed similar
values in the proportion of use
of the different skills by levels,
with  variations  between
London and Beijing Olympics
Games. More stability in the
percentage by level is observed
in London Olympics Games.

Table (3)
Significance differences between the Repetitions and significance
of differences between the ratios for skills performance for the
Teams of Level 1, 2, 3 at the London Olympics Games 2012

“Teams of Ley

vel 1

msofLevel2 | Teams of Level 3

SSSSSS

Success 184 1082% | 1015 | 1048%

11111

Attempts 1097 sowe | 3 | 7o | seae

Follow Table (3)
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Significance differences between the Repetitions and significance
of differences between the ratios for skills performance for the
Teams of Level 1, 2, 3 at the London Olympics Games 2012

skill Teams of Level 1 Teams of Level 2 Teams of Level 1 Teams of Level 3 Teams of Level 2 Teams of Level 3
chi- Chi- chi
skills perf. DR% DR% DR%
R R% R R% Squar R R% R R% Squar R R% R R% Squar.
ormance
Error 562 420% a1 455% 1460 70 562 410% 72 330% 10084+ 2817 a1 455% 22 334% 006" a1
Attempts 529 386% 79 391% 278" 022 529 386% 205 363% 66.45+ 086 are 391% 205 363% 10477 1
Sucoess 173 126% 109 113% 1453 094 173 126% 65 080% 4901+ 318" 109 113% 65 080% 1113+ 221
serve Error 461 336% 281 290% 4367 197+% 461 336% 238 203% 7147 177 281 290% 28 203% 356 009
Attempts 2023 14.75% 1463 15.1% 89,96+ 076 2023 1475% 1001 13.4% 278.94% 273 1463 15.1% 1001 134% 54.18% 322
Sucoess 71 708% 652 673% 62707 102 71 708% 539 663% 12350+ 128 652 673% 530 663% 1072+ 029
Dig Error £ 238% 266 275% 608 178 26 238% 222 285% 15847 26 275% 232 285% 232 042
215
Attempts U1 249% 20 238% 2158+ 054 1 249% 214 263% 20,06+ 066 20 238% 214 263% 058 100
Sucoess 1390 10.13% 054 985% 81.10* o 1390 10.13% 738 902% 202614 2684 o054 985% 734 9.02% 2867+ 188
Error £ 024% 16 017% 5900 124 £ 024% £ 041% 00 16 017% E 041% 5900 305
set 2154
Attempts 1512 10.02% 1076 111% 7345+ 021 1512 11.02% 1070 132% 75.66% a2 1076 111% 1070 132% 002
4
Sucoess 1208 946% 057 988% 5157+ 107 1208 9.46% 801 085% 1768% 093 957 988% 801 985% 13860 008
Rece- Error 134 098% 108 112% 279 108 134 098% 100 123% a9a% 175 108 112% 100 123% 031 071
ption B .
Attempts 607 4.43% 414 428% 36.48¢ 055 607 443% 450 55 23.32¢ a4 420% 50 553% 150
369+ 389
Total Repetitions 1717 100% 9683 100% 695.43% 13717 100% 8135 100% 1259° 983 100% 8135 100% 13449%

* Chi-Squar value (0.05)=3.84.

** significance of differences between the ratios = +1.96.
DR % Differences between ratios.

R Repetitions

R % Ratios

Table (4)
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Significance differences between the Repetitions and significance

of differences between the ratios for skills performance for the

Teams of Level 1, 2, 3 at the Beijing Olympics Games 2008

skill “Teams of Level 1 Teams of Level 2 Teams of Level 1 Teams of Level 3 Teams of Level 2 Teams of Level 3
chi- chi- chi
skills Perfor- DR%. DR% DR%
R R% R R% Squar R R% R R% Squar. R R% R R% Squar
mance
Success 1593 1031% 1199 10129% 5560 051 1503 10319% 869 1005% 21201 064 1199 1012% 869 1005% 5266% 017
Spike Error 85 3149% 407 3.44% 682" 137 485 314% 350 415% 1881 a1 a07 3.44% 359 415% 301
267
Attempts 1209 782% 079 821% 24180 133 1200 782% 648 7.49% 160.48% 02 o9 827% 648 7.49% 67347 200
Success 362 234% 220 186% 34650 275+ 362 234% 130 150% 1004 442 220 186% 130 150% 23147 193
Block Error 603 390% 435 367% 2700 098 603 3.90% 324 375% 8397% 06 435 367% 324 375% 16230 028
Attempts m 5.03% 532 4.49% 45.86% 206+ m 5.03% an 429% 14350+ 258 532 449% a7 4.29% 28717 089
Success 142 092% " 062% 21410 2720 122 0.92% 61 071% 32324 174 7 062% 61 071% 125 011
serve Error 440 285% 327 276% 16.65% 043 440 285% 204 3.40% 20040 321 276% 204 3.40% 175
2397 2640
Attempts 232 1505% 1708 14.429% 94.68% 146 2326 15.05% 1154 1335% 30471 362 1708 14.42% 1154 13.35% 107.24% 219
Success 133 7.33% 850 7.18% 4030~ 0.49 1133 7.33% 547 633% 20440 204 850 7.18% 547 633% 6572+ 238+
Dig Error 693 4.48% 554 468% 15404 075 693 4.48% 28 5.16% 5356+ 554 468% a6 516% 11667 158
2367
Attempts 33 216% 267 225% 7.26% 085 33 216% 197 226% 34897 083 267 225% 197 228% 10567 011
Success 1041 6.74% 788 665% 3490+ 028 1001 6.74% 514 594% 1786 240 788 665% 514 594% 57667 205+
Error 16 0.10% 2 0.19% 126 15 0.10% 2 029% 1980 23 019% 2 0.20% 008 139
set 196+ 335
Attempts 213 1367% 1677 14.16% 5016* 114 2113 13679% 1204 1496% 10688* 1677 1416% 1204 16.96% 4937+ 162
276
Success 1411 9.13% 1142 964% 2834 143 1411 9.13% 753 871% 20008 11 1142 964% 753 871% 7985+ 228+
Recept- Error % 0.49% 7 065% 001 174 7% 0.49% % 104% 1180 7 065% % 104% 101
494 307+
Attempts 699 452% 586 4.95% 994~ 164 699 452% 571 660% 1290 586 495% 571 660% 019
693 507+
Total Repetitions 15452 100% 11845 100% 47663+ 15452 100% 8647 100% 19215% 1845 100% 8647 100% 499.08"

* Chi-Squar value (0.05)=3.84.
** significance of differences between the ratios = +1.96.
DR % Differences between ratios.
R Repetitions

R % Ratios

Table (5)
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Significance differences between the Repetitions and significance
of differences between the ratios for skills performance for the
Teams of Level 1, 2, 3 at the London Olympics Games 2012 and

ics Games 2008

skill London Olympics Beijing Olympics London Olympics Beijing Olympics London Olympics Beijing Olympics
chi- chi chi
skills Perfor- Teams Level 1 Teams Level 1 DR%. Teams Level 2 Teams Level 2 DR%. Teams Level 3 Teams Level 3 DR%
Squar Squar Squar
mance R R% R R% s S% s $% s 5% s 5%
Sucoess 1484 1082% 1503 1031% 386+ 141 1015 1048% 1% 1012% 15200 086 75 953% 869 1005% 538+ 114
Spike Error 480 350% 485 314% 003 172 338 3.49% 07 3.44% 639+ 022 304 484% 359 415% 163 216+
Attempts 1097 800% 1209 782% 5447 055 m 798% 979 8271% 2022+ 075 678 833% 648 7.49% 068 202
Sucoess 26 216% 362 234% 662¢ 106 21 218% 220 186% 019 168 154 189% 130 150% 208 196+
Error 562 410% 603 390% 144 085 a1 455% 435 367% 004 3264 2 334% 324 375% s 141
Block
Attempts 529 386% m 503% 700" 483 319 3919 532 449% 2570 205 363% a7 4.29% 867% 20%%
200+
Suuccess 173 126% 142 092% 305 282+ 109 113% 7 062% 670% 398+ 65 080% 61 0719% 013 07
serve Error 461 336% 440 285% 049 253+ 281 2.909% 321 276% 348 062 238 293% 204 3.40% 589% 175
Attempts 2023 1475% 23% 1505% 2111% 073 1463 151% 1708 14.429% 1893+ 142 1001 134% 1154 13.35% 17 012
Sucoess o1 7.08% 133 7.33% 1247 084 652 673% 850 7.18% 2610 127 530 663% 547 633% 006 079
Dig Error 326 238% 693 4.48% 13218% 9.79% 266 275% 554 468% 10115+ 232 285% 46 516% 6755
7364 756+
Attempts 341 249% 333 216% 009 188 230 238% 267 225% 276 059 214 263% 197 228% 070 148
Sucoess 1390 1013% 1081 6.74% 50.10% 1047+ 954 9.85% 788 665% 1582 856+ 736 9.02% 514 594% 3878 76
Error 33 0.24% 16 010% 5.89* 2854 16 017% 23 019% 126 05 33 041% 2 0.29% 110 120
set
Attempts 1512 11.02% 2113 1367% 9964+ 5850 1076 111% 1677 14.16% 131.20° 1070 132% 1204 16.96% 2123+
6664 3a7m
Sucoess 1208 9.46% 1411 9.13% a1 097 957 9.88% 142 964% 1631 05 801 9.85% 753 871% 148 2540
Recept- Error 134 0.98% 7 0.49% 16024 489 108 112% i 065% 5200 3684 100 123% % 104% 053 115
ion .
Attempts 607 243% 699 452% 648" 041 a4 428% 586 495% 2058 450 5539% 571 660% 14300 204
2334
Total Repetitions 13717 100% 15452 100% 1032+ 9683 100% 1845 100% 21712 8135 100% 8647 100% 15627

* Chi-Squar value (0.05)=3.84.
** significance of differences between the ratios = +1.96.
DR % Differences between ratios.
R Repetitions
R % Ratios

Table (6)
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Effectiveness of skill performance in different team of levels in

London and Bei'!ing Olymeic Games

Olympic . . . Total's
Games Level | Spike | Block | Serve | Dig | Set | Reception Levels
tevel | 133 | 081 | 089 | 139|146 | 157 745
London
olympic | %' | 132 | 078 | 0901 | 134|146 | 157 738
Games el 7.14
2012 0| 121 | 084 | 088 131|138 | 1852 :
Total | 129 | 081 | 089 | 1.35 | 1.43 | 155 7.32
"ei’ | 134 | 086 | 090 | 120|132 | 161 7.23
Beijing
Olympic "eg’ e 131 | 082 | 088 | 118|131 | 159 7.09
Games el 6.7
200 0| 127 | 076 | 085 | 108|127 | 147 :
Total | 1.31 | 081 | 0.88 | 1.15 | 1.30 | 156 7.01

Although the different
skills have a different effect on
the performance, their
utilization in practice has to be
considered in a way to respect

the proportion of use of
different skills in practice and
to design “game-like

situations”.

Another aspect to consider for
exercise design is the ratio of
success and the ratio of error
(table 5); in London Olympics
Games | found the error of the
skills was reduced in relation
to the level of the teams. These
differences are statistically

significant in the performance
of the Dig in the teams of level
1. Set success increases with
level, and this increase is
significant for level 1. In
Beijing Olympics Games, the
success of Block, Serve, Set,
and Dig increases in relation to
the level, and this increase is
significant in the Block of level
1. The block is probably the
most  difficult  skill in
volleyball.  According to
Demerchant (1992), block is
more a mental activity rather
than a somatic one. When
properly structured, it covers a
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ground region that forces
opponent spikers to improvise
(Demerchant, 1995). Block is
also the “first line” of defense
and as for the opponents it is
considered a simultaneously
defensive and offensive
movement aiming to stop the
opponent attack and many
times to gain a point (George,
1992). Coleman (1992)
supports that block constitutes
the first important factor of
success during a volleyball
match, followed by the attack
as the second factor. The key
for a successful block is the
simplification of its total
movement by “reading” the all
available elements such as the
direction of the opponent
spiker, a foreseeing ability that
results through experience
(George, 1992).

These results let us
establish objectives to control
player action in practices and
competitions  and  design
exercises with  “game-like
situations”. But it is important
that when we do it, we
consider the coefficient of skill
performance, the percentage of
actions in the game and the

ratio success - error, in addition
to considering which skills are
more  important  for the
classification in competition.
Also, we should not forget the
cyclical character of volleyball
(graph 1), because if we do not
respect it we can lose the game
for the continuous actions. The
teams have to have a minimum
level of these skills (table 6),
and when you get it, you have
to maintain these levels,
controlling the ratio success-
error (table 5) and dedicate
time to improve the skills most
related to success (table 6).

The complexity of peak
performance provokes finding
clear  differences  between
teams classified between 1st-
8th with the rest of the teams,
but the differences between
these teams which established
what teams got the medals are
more difficult to establish.
Conclusions
In general, we can establish the
following conclusions:

a) London Olympics Games a
different reality than Beijing
Olympics Games with respect
to performance of skills
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(coefficients, ratio success, and
ratio error).

b) Each skill has their different
and specific efficacy criterion.
This has to be considered when
we design practices and
establish objectives in
competition.
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