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A time-motion analysis of each position in the collegiate male soccer players
by the global positioning system
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Abstract

The purpose of this study was to analyze movement of collegiate male soccer players in each three positions
(defenders: DE midfielders: MF, forwards: FW) in a match-play. The movement characteristics of all players (DF: n = 8,
MF: n =6, FW: n = 6) were examined their movement during match-play by time-motion analysis on potable global
positioning system. The time to match-play was set for 90 min (45 min each of first and second halves). The total
distance traveled during whole match-play in the three positions were 10687.4 + 1091.9 m in DE 11392.5 + 638.6 m in
ME 11683.5 = 1016.5 m in FW, respectively, and the distance in MF and FW were significantly longer than that in DF
($<0.05). The average heart rate during whole match-play showed significantly higher values in MF and FW than in DF
(p<0.05). And, the frequency of impact during whole match-play in MF was greater than that in FW and DF (»<0.05).
On the other hand, the sprint duration with most number of times in the all positions were 2 s and 3 s, whereas no
significant difference was observed among the three positions. These results suggest that player’s movements in a
match play vary in each three positions. Moreover, the male collegiate soccer players, MF and FW may be required to
more aerobic capacity compared with DE Thus, the movement of each position is important when designing physical
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training programs for improvement performance.
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Table 1 Physical characteristics and experience of competitive games of subjects.

DF (n=8) MF (n =6) FW (n=6) ALL (n=20)

Age (years) 205+ 1.2 20.8 + 1.0 202 +1.2 205+ 1.1
Height (cm) 1773 £ 5.4 171.9 + 3.0 176.5 + 6.6 1749 + 5.4
Body weight (kg) 70.7 + 4.3 67.1+2.7 723+ 7.4 69.8 + 5.2
Experience of competitive 125+ 1.2 12.8 + 1.0 11.0 +3.2 12.2 + 2.0

games (years)

DF: defenders, MF : midfielders, FW: forwards. Values are means * SD.

HIE BT 2B 28 DEE IO B K OHER D Eifg,
TIE A LDT—5 Bk % Figure 1ITR L7z, &
WF7EIE, U 7V S A L TCHIE PRI > —
D GPS#E#s (SPI-Pro X, GPSports, Australia) % iy
fe. 73B, AEEITAIB MBI LT AR, Eh
R DE S (gravitational force: LLF [G force] &
B9) ZHEETEZ 3MONEEF bHFEH TN
5. AHAETIEAEHOBERIEB X VOEELRE
OEERNEE 7L —H O L WEflIGED G force &
“Impact” & EF L 7=.

] =
¥ 11

ps and link to Googarth

View ma

Speed
(maximum, kmh-')

T

Speed

(maximum, km-h") Total distance (m)

(maximum,

— ]

Google eartt

"7 heartrate - Heait rate
| (average, beats min),__ (current, beats min)

RSO T2k, GPSHéAKDY > T >
JL—Nn 115 Hz, MEERIY> 7Y > F L — 1 100
Hz, GPSIATHSEE : 2 mRMSHFRE, HiFizosniii @ 6
R Th 5. adb, AEGSOERIT76g, 1 XF
48mm X 87mm X 20mm TH 5. HaFDIEFE OFKITIZ,
R GE1~3 M) 122 =Ny TRy RN
TWLEMADF L A MNRAMEEKSYE, TORT v
N GPSHEEEARKZ AL 2. Z0%, LHEGHIE

HHAONT > ZX3I v & —~)L b (PORAL, Finland) %
¥Rz % S 87 (Figure 1). ABFFETH W= GPS

Figure 1 Positioning of GPS device and data display
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Table 2 Running speed, total distance, heart rate, and total number of impacts for the first half, second half, and

whole match in the three positions.

Positional group

All position

DF (n=8) MF (n=6) FW (n=6) (n =20)

Mean speed (km*h™)

First half (45 min) 7.2+0.8 8.2+0.4° 7.9+£04"° 7.7£0.8

Second half (45 min) 6.9+1.2 71t14 7.2+05 7.0+1.1

whole match (90 min) 7.1£1.0 7.7£0.8 7.5+0.3 74+0.8
Maximum speed (km-h™)

First half (45 min) 29.2+2.0 28.9+0.9 27.8+£2.0 28.7+1.8

Second half (45 min) 29.4+1.9 28.4+1.4 27.9+2.0 28.7+t1.8

whole match (90 min) 29.6+1.9 29.0£0.7 279+0.7 29.0+1.8
Total distance (m)

First half (45 min) 5547.9+529.6 6284.7+292.9* 5990.5+331.9* 5870.1£516.5

Second half (45 min) 5139.5+667.9% 5398.8 £956.4* 5402.0 £572.8* 5284.5+711.1*%

whole match (90 min) 10687.4+1091.9 11392.5+638.6" 11683.5+1016.5* 11154.6+1022.8
Mean heart rate (beats'min™)

First half (45 min) 160.3+10.8 163.0+4.8 171.8+5.7" 164.4+9.4

Second half (45 min) 156.7+14.8 155.0+10.6 166.5+6.3" 159.1+12.4

whole match (90 min) 158.5+12.2 159.0+5.7¢ 169.1+3.5"" 161.8+9.8
Maximum heart rate (beats'min™)

First half (45 min) 185.1+6.7 182.0+2.8 189.0+5.9° 185.4+6.1

Second half (45 min) 183.3+8.5 180.1+4.3 187.0+7.0° 183.6+7.4

whole match (90 min) 185.1+6.7 182.0+2.8 189.0+5.9" 185.4+6.1
Total number of impact (times)

First half (45 min) 704.5+396.3 989.0+517.2¢ 468.0+298.3 708.2+437.2

Second half (45 min) 699.8 £414.2 803.1+421.4*¢ 435.3+316.4 648.2 £402.7

whole match (90 min) 1404.3+808.0 1792.1+907.3¢ 903.3£612.0 1356.4+826.1

DF: defenders, MF : midfielders, FW: forwards. Values are means + SD. *significantly lower than First half, *significantly higher values (p<0.05) than

DE bsigniﬁcantly higher values (p<0.05) than ME, ©significantly higher values (»<0.05) than FW.
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Figure 2 Distance(m) in the six speed zones.

DF: defenders, MF: midfielders, FW: forwards. Values are means + SD.
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Figure 3 Play time (h:mm) in the six heart rate zones.

DF: defenders, MF: midfielders, FW: forwards. Values are means + SD.
#5001, * p<0.05.
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Figure 4 The frequency of impact in the six impact zone.

DF: defenders, MF: midfielders, FW: forwards. Values are means + SD.
##p<0.01, * p<0.05.
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Figure 5 The number of sprint in each sprint duration.

DF: defenders, MF: midfielders, FW: forwards. Values are means + SD.

WA EIIEEEE, DF C1310687.4 +£1091.9m, MF Tl
11392.5 + 638.6m, FW T1311683.5+ 1016.5m T 0
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ARSI MBEITR > TLK B EN/MEINS. 5
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ICHARTFW O LM G LIz EnBEAoh
57, ZOREIZDOWTIE, WS iTEHNTFWO
BEORMEHS ML ETHRHATFOLAE 23
MIZHT 20ENHD A S, BEHRIFEN (2008) Tid,
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HLTWD, AR CIRMAABAHREEZD LICT
FINF—HIEROBBEILRIIDNTHRFT L TN
Y, AR BT B0 O & Zone D 7 L —KifE D
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DHSBEED T L —DRESARET 285, HD0iF
RS EERMRETHIEHRYTHS. LizhoT
GBIy TLRIEFORAERICBI 27— %%
52 EbhEITE>TL 5. MAT, AWFETH
V7= GPS T Time-motion 73747 Tl, BEIFEEES L O
BENEE, 27U ML DMABREDERED 7L

YA LTINEL, MIRTE2H, ZEBICEOLHmTE
DX BRI E 2T E =, P > TEIE Fy
T EENTHI TN D078 E OFEM 7 BRI 2 U
I 21N, ERDOMEI TS X T L ERIGRIRFIETH
rlziriudizsizn, Las- T, K0EM DA
M7z T — % % RIRFICIE T E S Hi o init/ N7 +—<
AT AT LDORFENGEETLHHETHHD.
LI AT, GPSIE, HIEH W7EH) Ndahb X
O L —Z 2R ERFRTRRETIIT—% 21U
ST, RIS B 2 EETFERICL, RN SEED
SR E AT, BURDHT & Fe T S IR R
KRR I—F 2T v TBITEFIIHLT
TA—RNY 7 FTBH5ZENARETHS. LrLan
5, GPS 7% /il \» 7= Time-motion 73 HT 12 13 5 D 7 A
Uy DFEET 5. BT, GPSIZEROEERER
EZELUTMEZFET 520, BIRFEATIE BAD
FEFICH AT LOEATZTY Y, ESEENLPILBIRT
U7, REBLEDERBEREOI D BEENS DEE
% HE W92 5P Tld i T&72Wy (Dobson and Keogh,
2007). LT, HEDKIEFETILEOY A XD
NS ERZ, EFOEEHICEE LRTNITRS
Wiz, MLnwary s T —nE0nEETo/iH
WBAFERL <RV, X, EEHEORIIONTIE, ¥
>TUTL—NOBETH D, HEkDGPSHER I
YT T L= "D TN IHZICT ERh o/
FEOR TN H o7, 27U 7L — MR
W, HARO L WERE R B (F—AZUT >~
Ty hAR—IDT Y —, T4 =)L RERyTr—7x)
X, BEFEDHE LEBEIT SRBRHE (T v U5
B HERBLFH) 0B W TRB a2 =KL 0 D
< BT BN H B (Randers et al., 2010; Witte
and Wilson, 2004). Z® X D 72llEE D22 B3 GPS 3
B D 2 WIT SR Z & £ 0 & FIRWEIEITH L
THENHEGET 2005 TH S (Witte and Wilson, 2004)
EEZLENTNVWS, LMo T, EERHHO Time-
motion 434 2 & U FEMNICTT S 29Tl GPS &4
WS AT LOWFIEE N THNT 250 & 054
TEOBEWT—INE6NDEEZ5ND. —T, A
ZECHRIH U 7= GPSHER AR DY > T > 7 L — M
15HzChH O, AT, 100 Hz DhmEEE S HEE I N
THD, fEROBES &g L 7= E17%% (Dobson and
Keogh, 2007; MacLellan et al., 2010; Randers et al.,
2010) IZBNWTH, BB AT LATHITL/EL
EWHIBIB R RO 5N TS, AL TORIEMEIC
BOTHEHEEOEWT —FThHD I LRI N
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N, MFBXUFWD LG OB EERENE<,
AR EEE S BWAREE R I Nz DL EORER
EHET, Il —o BRI RATITBT
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BB LT, BiERED X OEAREEICREC %)
RPN —=2 7707 5 LADERETTERL,
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RO aBERLELZ DT —LEMCBT2RI Y 3
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