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Anticipation skill of tennis players in the presence of faked shots: Comparison between skilled players and novices
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Abstract
Although the anticipation skill of tennis players has previously been investigated, little research has focused on players’ anticipation
in a rally situation and in the presence of faked shots. In the present study, in order to compare temporal differences in anticipation
between skilled players and novices, video clips of an opponent player who stroked straight or cross-course shots and faked shots
were masked with a black screen 330, 165 or 99 ms before contact with the ball, at the moment of contact with the ball, or 99, 165 or
330 ms after contact with the ball. Eleven skilled players and 12 novices judged the direction of shots, indicated their confidence in
their judgments and judged whether the shot was faked or not. The results indicated that regardless of when the clip was masked and
whether the shot was faked or not, skilled players were more accurate than novices in judging the direction of shots. This suggests
that skilled players utilized the opponent player’s form before contact with the ball in addition to the course of the ball after contact.
Moreover, signal detection theory was used to analyze the detectability (d°) and criterion (f) for judging faked shots. Skilled players
judged shots as faked more frequently than novices before contact with the ball, although this difference decreases after contact with
the ball. However, d’ and £, did not differ between skilled players and novices. This suggests that skilled players prepare for faked

shots based on the opponent player’s form before contact with the ball. The present findings will contribute to future study of antici-

patory skill and the development of coaching methods.
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Figure 1: Judgment accuracy as a function of tennis skill and oc-

clusion timing. Error bars represent standard deviations.
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Figure 2: Reaction time as a function of tennis skill and whether
shots were faked or not. Error bars represent standard deviations.
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Table 1: Hit and False Alarm (FA) ratio in skilled players and

novices

Before Impact After Impact

Hit FA Hit FA

Skilled players 0.17 0.15 0.30 0.16
Novices 0.07 0.05 0.27 0.17
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Table 2: d’ and f in skilled players and novices.

Before Impact After Impact

d’ B d’ B
Skilled players 0.06 1.07 0.50 1.56
Novices 0.16 1.38 0.37 1.58
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LU 2 BVBEE I DAT o TWHZ &, T =A v MO
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ETCWH IRz, 724y MCOFRRICKHETE D
W2 MM > T D Z EBNRB Iz, RFETH LN
ToEFLE, TR E LT Z &b S o8
REBRAE DA THHENED L ) REEN S LT
HONEN) BEMHAL TN ZEICHFSTEDLLEEZ
HiL, LI EZRBEIE TN Z&ET, LV aI%R
a—F L THERR N L — = S REOBRICERR L TV
STENFRETHDI EBZZLND,

HEE
ATFIE VLRI 20 Al Bh Pk i 2EAF 9 GREER =
20653053 ; fXFEH =flE) ICLrEhEZIT T,

5| SRR
Abernethy, B. (1990a). Anticipation in squash: Differences in

advance cue utilization between expert and novice players.
Journal of Sport Sciences, 8, 17-34.

Abernethy, B. (1990b). Expertise, visual search, and information
pick-up in squash. Perception, 19, 63-77.

Abernethy, B., & Russell, D. G. (1984). Advanced cue utilisa-
tion by skilled cricket batsmen. Australian Journal of Sci-
ence and Medicine in Sport, 16, 2-10.

Abernethy, B., & Russell, D. G. (1987). Expert-novice differ-
ences in an applied selective attention task. Journal of Sport
Psychology, 9, 326- 345.

Buckolz, E., Prapevesis, H., & Fairs, J. (1988). Advance cues
and their use in predicting tennis passing shots. Canadian
Journal of Sport Sciences, 13, 20-30.

Farrow, D., & Abernethy, B. (2003). Do expertise and the de-
gree of perception-action coupling affect natural anticipatory
performance? Perception, 32, 1127-1139.

Farrow, D., Abernethy, B., & Jackson, R. C. (2005). Probing
expert anticipation with the temporal occlusion paradigm:
Experimental investigations of some methodological issues.
Motor Control, 9, 332-351.

Green, D. M., & Swets, J. W. (1966). Signal detection theory
and psychophysics. New York: Wiley.

Huys, R., Cafial-Bruland, R., Hagemann, N., Beek, P. J., Smee-
ton, N. J., & Williams, A. M. (2009). Global information
pickup underpins anticipation of tennis shot direction. Jour-
nal of Motor Behavior, 41, 158-170.

Jackson, R. C., & Mogan, P. (2007). Advance visual informa-
tion, awareness, and anticipation skill. Journal of motor be-
havior, 39, 341-351.

Jones, C. M., & Miles, T. R. (1978). Use of advance cues in
predicting the flight of a lawn tennis ball. Journal of Human

HIBE1 G



Teruki Miyamoto et al.: Anticipation skill of tennis players in the presence of faked shots

Movement Studies, 4, 231-235.

Land, M. F., & McLeod, P. (2000). From eye movements to
actions: How batsmen hit the ball. Nature Neuroscience, 3,
1340-1345.

Land, M. F, & Tatler, B. W. (2001). Steering with the head: The
visual strategy of a racing driver, Current Biology, 11, 1215-
1220.

Mourant, R. R., & Rockwell, T. H. (1972). Strategies of visual
search by novice and experienced drivers, Human Factors,
14, 325-335.

Miiller, S., Abernethy, B., Eid, M., McBean, R., & Rose, M.
(2010). Expertise and the spatio-temporal characteristics of
anticipatory information pick-up from complex movement
patterns, Perception, 39, 745-760.

Renshaw, 1., & Fairweather, M. M. (2000). Cricket bowling
deliveries and the discrimination ability of professional and
amateur batters. Journal of Sports Sciences, 18, 951-957.

Shim, J., Carlton, L. G., Chow, J. W., & Chae, W. S. (2005). The
use of anticipatory visual cues by highly skilled tennis play-
ers. Journal of Motor Behavior, 37, 174-175.

Shim, J., Carlton, L. G., & Kwon, Y. (2006). Perception of kine-
matic characteristics of tennis strokes for anticipating stroke
type and direction. Research Quarterly for Exercise and
Sport, 77, 326-339.

Shim, J., Miller, G., & Lutz, R. (2005). Visual cues and informa-
tion used to anticipate tennis ball shot and placement. Jour-
nal of Sport Behaviour, 28, 186-200.

RHSFAL - dTHA (2004). 7=ADH—E A a—2 - K
TN IS 1T DB R F03 0 0 —BOSKE R FHA T 14 &
ZEMAERRTEE N T — . R REREEHEE T
FERHACEE, 5, 53, 327-334.

Taliep, M. S, St Clair Gibson, A, Gray, J., van der Merwe, L.,
Vaughan, C. L., Noakes, T. D., Kellaway, L. A., & John, L. R.
(2008). Event-related potentials, reaction time and response
selection of skilled and less-skilled cricket batsmen. Percep-
tion, 37 96-105.

Williams, A. M., Ward, P., Knowles, J. M., & Smeeton, N. J.
(2002). Anticipation skill in a real-world task: Measurement,
training, and transfer in tennis. Journal of Experimental Psy-
chology: Applied, 8,259-270.

fta
HARADOBAEDHTBII KK LFEH Th 5,

(%ZFe 12010411 A 17 B =ZF 201141 H 14 H)

Journal of Human Environmental Studies, Volume 9, Number 1





