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ABSTRACT

Tursi D, Napolitano S, Di Tore PA, Raiola G. Arm stroke: a comparative analysis between competitive
swimming and water polo athletes. J. Hum. Sport Exerc. Vol.8, No. Proc2, pp. S314-S322, 2013. Water
polo is a team sport and efforts of high intensity are made in less duration, where the players must swim,
hyperextension, takes and send the ball with moments of rest or low intensity, where the players conduct
battles against their opponents throughout contacts type (Smith, 1998; Wakayoshi, 1992). “Water polo
consists of high intensity bursts of sprinting, interspersed with short periods of low to moderate intensity
swimming”. (Hohmann & Frase, 1992). In this perspective, swimming condition is obviously an important
aspect of training for Water Polo. In swimming, conditioning training assumes a consistent role to achieve
the better goals (Raiola et al., 2011). The arm stroke used in water polo is a lot shorter and quicker and is
used primarily to protect the ball. The aim of this study is to demonstrate that training for water polo athletes
is most proficiency when the sport activity is played always by the athletes with the ball, as the ball-handling
does not adversely affect the timing. The hypothesis is that the ball-handling does not affect significantly
swimming times swim in water polo athletes of high level. The purpose of the present study is to verify the
incidence of ball handling in swimming intensity in water polo, in order to obtain useful indication in
coaching. The research method is integrated and consists of action research for coach contribution by
training and evaluation, and theoretical-argumentative to deduce a framework in which define the data
processing. Eleven well-trained competitive athletes were recruited and asked to swim 5 x 20-m, one time
with ball, and one time without ball. Key words: PERFORMANCE ANALYSIS, TRAINING, BALL-
HANDLING.
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INTRODUCTION

Water polo is a team sport and efforts of high intensity are made in less duration, where the players must
swim, hyperextension, takes and send the ball with moments of rest or low intensity, where the players
conduct battles against their opponents throughout contacts type (Smith, 1998; Wakayoshi, 1992). “Water
polo consists of high intensity bursts of sprinting, interspersed with short periods of low to moderate
intensity swimming” (Hohmann & Frase, 1992). In this perspective, swimming condition is obviously an
important aspect of training for Water Polo. In swimming, conditioning training assumes a consistent role to
achieve the better goals (Raiola et al., 2011). The arm stroke used in water polo is a lot shorter and quicker
and is used primarily to protect the ball. The aim of this study is to demonstrate that training for water polo
athletes is most proficiency when the sport activity is played always by the athletes with the ball, as the ball-
handling does not adversely affect the timing. The hypothesis is that the ball-handling does not affect
significantly swimming times swim in water polo athletes of high level.

The purpose of the present study is to verify the incidence of ball handling in swimming intensity in water
polo, in order to obtain useful indication in coaching. The research method is integrated and consists of
action research for coach contribution by training and evaluation, and theoretical-argumentative to deduce
a framework in which define the data processing. Eleven well-trained competitive athletes were recruited
and asked to swim 5x20-m, one time with ball, and one time without ball. This test was repeated three
times. For each swimmer was calculated the mean and standard error of times per test, both with and
without the ball. Analysis was conducted individually for each athlete, and in total for each test. The results,
trough confrontation of means of times, reveals a high variability, and indicate a non mechanical incidence
of ball handling on swimming intensity. Reading this results in correlation to athletes anamnesis reveals
that incidence of ball-handling is significant only in athletes who have a swimming-oriented athletic history,
but there are not significant differences in times for athletes who have a water polo oriented athletic history.

The results show as this study can help the coach to train the team for improving the analysed skills in
different mode, creating a methodological system training to enhance the performance.

Coaches are suggested to carefully monitor swimming rhythm during trials, and to increment ball-handling
in every training condition.

MATERIAL AND METHODS

Eleven well-trained competitive athletes were recruited and asked to swim the test of the 300 fastest (15
reps of 20 meters), one time with ball, and one time without ball. For each swimmer was calculated the
mean and standard error of times per test, both with and without the ball. Analysis was conducted
individually for each athlete, and in total for each test. All performances were recorded and analyzed by
Kinovea to detect angles and extensions of strokes.

Analysis of the data collected shows that the water polo players of the highest level (Starace & Valkai) do
not have significant changes in chronometric. While, for the athletes coming from competitive swimming
(Guillet & Giuliani), ball-handling has a clear and negative impact on swimming development.
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Table 1. Test 300, without ball

Start 0 45 30 15 0 35 10 45 20 55 20 45 10 35 0
ATLETE 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 Mean Time
VALKAI 12,34 1244 1260 12,07 1260 1247 1256 1244 1287 1235 1291 1294 1278 1239 12,75 12,56733 3,09

GUILLET 11,56 11,94 1258 1224 1216 1244 1281 1325 1259 1250 1368 13,28 13,69 13,97 1409 12852 313

STARACE 1350 1231 1340 1280 1320 1290 13,00 1287 13,75 1293 1346 1437 1450 14,72 14,78 13,49933 3,22

GIULIANI 11,87 1244 1231 1213 1218 12,50 12,81 1243 1266 1282 1266 13,52 13,28 1313 1362 1269067 3,10,36
PELLEGRINO 1387 1337 1401 1332 13,88 1415 1396 1434 1403 1387 1358 1587 1585 16,79 1569 14,43867 3,36,58

DE SIMONE 1397 1400 1422 13,75 1387 1490 1465 1534 1531 16,10 1657 1621 17,72 1762 17,03 1541733 3,51,26

CIAMPICHETTI 1343 12,71 1325 13,37 1403 1412 1434 1422 1478 1534 16,78 1600 16,11 1656 16,40 1476267 34144
DI MONACO 1318 1319 1341 13,75 1390 1437 1490 1422 1484 1466 1594 1538 1503 1575 1587 14,55933 3,38,39

MASCIANDARO 13,93 13,78 1353 13,36 1280 13,08 1352 13,78 1355 1425 1533 1538 16,12 16,00 1528 14246  3,33,69

CICCARIELLO 13,13 1378 1413 14,00 1425 13,62 1468 1475 1488 1469 1538 1650 1697 1838 1793 15138 347,07

ANASTASIO 1382 1350 13,31 13,66 14,09 1450 1481 1491 1481 1444 1494 1562 1556 1587 16,65 14,69933 3,40,49

Table 2. TEST 300, with ball

Start 0 45 30 15 0 35 10 45 20 55 20 45 10 35 0
ATLETE 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 Mean Time
VALKAI 1295 1224 13,02 1212 12,73 12,02 13,09 1230 1231 1215 1330 13,02 13,056 12,71 13,05 1267067 3,10,00

GUILLET 1361 1261 13,71 13,27 1390 1361 1343 13,01 1347 1377 1412 13,96 1406 14,08 1518 13,71933 3,26,00
STARACE 1349 1230 1321 11,99 1334 1317 1305 1271 1349 1334 1390 13,98 1424 1346 1389 13304  3,20,00

GIULIANI 12,70 14,77 1342 12,88 1362 1383 13,18 1318 1318 1382 1429 13,77 1433 14,02 1413 13,67 3,25,12
PELLEGRINO 1321 1264 1331 1264 1344 1305 13,62 1346 1409 1377 1499 1467 1474 1468 1484 13,81 3,27,15
DE SIMONE 1449 1298 1333 1346 1380 1345 1340 1392 1449 1459 1586 1558 16,18 1572 1599 14,48267 3,37,24
CIAMPICHETTI 13,93 1411 1449 1477 1507 1509 1578 1590 17,09 1662 17,76 18,08 18,40 1833 19,02 16,296  4,04,44
DI MONACO 1280 1333 13,80 13,23 1352 1818 1521 1433 1327 14,77 1596 16,70 1693 1596 16,17 14944 34418
MASCIANDARO 13,12 1321 1459 13,92 13,70 13,93 1445 1465 1489 1427 1612 1565 1646 1662 1646 1480267 342,04

CICCARIELLO 13,58 1327 1421 1294 1521 13,96 1487 14,08 1499 1427 1587 1567 16,08 1630 1588 14,74533 3,41,18

ANASTASIO 13,71 12,78 13,80 1261 1318 1265 1358 12,80 1352 13,50 1364 13,67 1499 14,02 1565 13,60667 3,24,10
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Figure 1. Angle without ball

Figure 2. Angle with ball

RESULTS

Results can be read in correlation to athletes anamnesis, revealing that incidence of ball-handling is
significant only in athletes who have a swimming-oriented athletic history, but there are not significant
differences in times for athletes who have a water polo-oriented athletic history.

Some water polo athletes realized systematically smaller times when they swam with ball.
For the athletes coming from water polo (Anastasio, Pellegrino), ball-handling affects swimming times in a
positive way (results indicate fastest times in the tests carried out with the ball). For the other athletes the

results do not show significant changes.

The results show that this study will help the coach to develop a training methodology effective in improving
performance. Coaches are suggested to increase the use of ball-handling in all conditions of training.
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VALKAI GUILLET STARACE GIULIANI PELLEGRINO | DESIMONE | CIAMPICHETTI| DIMONACO [MASCIANDARO| CICCARIELLO | ANASTASIO
mTEMTOTSP 189,00 193,00 202,00 190,36 216,58 231,26 22144 218,39 213,69 227,07 220,49
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Figure 3. Total time report
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Figure 4. Total time report 1
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WALKAL GUILLET STARACE GIULIAMI PELLEGRIND DE SIMONE CIAMPICHETTI DI MONACO MASCIANDARD CICCARIELLO AMNASTASIO
WTEM TOTSP 129,00 193,00 202,00 190,36 21658 231,26 221,44 218,39 213,69 227,07 220,49
\ ETEMTOTCP 190,00 206,00 200,00 215,12 207,15 27,24 24424 22416 22204 22118 204,10
Figure 5. Total time report 2
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VALKAISENZAPALLA | 12,34 | 12,44 | 12,60 | 12,07 | 12,60 | 12,47 | 12,56 | 12,44 | 12,87 | 12,35 | 12,91 | 12,94 | 12,78 | 12,39 | 12,75
\ VALKAI CON PALLA 12,95 | 12,24 | 13,02 | 12,12 | 12,73 | 12,02 | 13,09 | 12,30 | 12,31 | 12,15 | 13,30 | 13,02 | 13,05 | 12,71 | 13,05

Figure 6. Valkai
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—SENZAPALLA| 1156 | 1194 | 1258 | 1224 | 1216 | 1244 | 1281 | 1325 | 12,59 | 1250 | 13,68 | 1328 | 13,69 | 13,97 | 14,09
\ —— CONPALLA | 1361 | 1261 | 13,71 | 1327 | 1390 | 1361 | 1343 | 1301 | 1347 | 1377 | 1412 | 1396 | 1406 | 14,08 | 1518
Figure 7. Guillet
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SENZAPALLA| 13387 | 1337 | 14,01 | 1332 | 13,38 | 1415 | 13,96 | 1434 | 14,03 | 1387 | 1358 | 1587 | 1585 | 16,79 | 1569
\ CONPALLA | 1321 | 1264 | 1331 | 1264 | 1344 | 1305 | 1362 | 1346 | 14,09 | 13,77 | 1499 | 1467 | 1474 | 1463 | 1434
Figure 8. Pellegrino
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DISCUSSION

The following tables and graphs show that the average times without ball is not always smaller than those
with the ball. This indicates a non mechanical influence of ball handling on swimming intensity.

This results can be read in correlation to athletes’ anamnesis, revealing that the influence of ball-handling is
significant only in athletes who have a swimming-oriented athletic history; but there are no significant
differences in times for athletes who have a water polo-oriented athletic history.

Some athletes achieved systematically shorter times when they swam with ball. The results show as this
study can help the coach to train the team for improving the analyzed skills in different mode, creating a
methodological system training to enhance the performance.

Coaches are suggested to carefully monitor swimming rhythm during trials, and to increment ball-handling
in every training condition.

Table 3. Summary table

TOT TIME TOT TIME AVERAGE AVERAGE
ATHLETE DIFFERENCE DIFF

with ball Without ball with ball without ball
VALKAI 189,00 190,00 -1,00 12,57 12,67 0,10
GUILLET 193,00 206,00 -13,00 12,85 13,72 0,87
STARACE 202,00 200,00 2,00 13,50 13,30 0,20
GIULIANI 190,36 215,12 -24,76 12,69 13,67 0,98
PELLEGRINO 216,58 207,15 9,43 14,44 13,81 0,63
DE SIMONE 231,26 217,24 14,02 15,42 14,48 0,94
CIAMPICHETTI 221,44 244,44 -23,00 14,76 16,30 -1,54
DIMONACO 218,39 224,16 5,77 14,56 14,94 0,38
MASCIANDARO 213,69 222,04 -8,35 14,25 14,80 -0,55
CICCARIELLO 227,07 221,18 5,89 15,14 14,75 0,39
ANASTASIO 220,49 204,10 16,39 14,70 13,61 1,09
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Global report \
T
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e
ATHLETES
VALKAL GUILLET STARACE GIULIANI PELLEGRINOD DE SIMONE CIAMPICHETTI DI MONACO MASCIANDARO CICCARIELLO ANASTASIO
WVELSP 1207 1156 12,31 11,87 13,32 1375 1271 1318 1230 1313 13,31
VELCP 1202 1261 11,99 1270 12,64 1298 1393 1230 1312 1294 1261
®LENSP 1294 13,09 1478 1362 1679 17,72 16,78 15,94 1612 18,38 16,65
WLENCP 13,30 1518 14,23 1477 14,99 16,18 19,02 1z.18 16,62 16,30 15,65
W DIFFSP 0,87 253 247 175 347 3,97 4,07 276 3,32 535 33
WDIFFCP 1,2 257 2,5 207 2,3 3,20 5,00 5,38 350 3,36 304 j
Figure 9. Global report.
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