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Abstract

In competitive sports as cricket, soccer, basketball and tennis, players must catch
a fast-moving ball, turn it around or even stop it along the way. To do this
successfully, player must ultimately predict the speed, accuracy, location and
timing of the ball. The current study aimed to investigate the effect of time
constraints on the quiet eye and performance in skilled and novice basketball
players.

This research was 24 skilled (n=12) and novice (n=12) basketball players with an
age range of 19 to 26 years. For this research, task was executed under 0%, 25%
and 50% temporal constraint condition. The task included 10 one hand set shot in
each of the temporal constraints. The participant’s quiet eye collected by using
eye tracking glasses, also the number of successful and unsuccessful shots was
recorded on the record sheet.

Finally, for the research analysis, 2*3 ANOVA was used. The results showed that
there was a significant different in quiet eye and performance between skilled and
novice participants with and without temporal constraints, also quiet eye and
performance were decreased by increase in temporal constraints. Based on the
results of this study, quiet eye can be one of the distinguishing factors of different
skill levels, which focus on it can help to improve the expertise performance in
sport.
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Extended Abstract

Background and Purpose

In competitive sports as cricket, soccer, basketball and tennis, players must catch
a fast-moving ball, turn it around or even stop it along the way. To do this
successfully, player must ultimately predict the speed, accuracy, location and
timing of the ball. The mechanisms involved in expertise have received much
attention from researchers in the last decade. They seek to explore how people
cope with complex tasks and overcome constraints to gain more skills (1). An
important component of superior performance in many fields of human endeavour
is the ability to make decisions when viewing complex, rapidly changing displays.
The importance of this skill is magnified when individuals are required to perform
under time constraints (2). Based on the findings of previous studies, skill in sport
depend on perceptual and cognitive skills, in addition to physical and motor
abilities. Therefore, the current study aimed to investigate the effect of time
constraints on the quiet eye and performance in skilled and novice basketball
players.

Material and Methodes

The method of this study was of a causal-comparative type which the quiet eye
and performance of skilled and novice basketball players were compared
according to the time constraints imposed. The participants of this study were 24
skilled (n=12) and novice (n=12) basketball players with an age range of 19 to 26
years. For this study, task was executed under 0%, 25% and 50% temporal
constraint conditions. The task included 10 one hand set shot in each of the
temporal constraints. The participant’s quiet eye duration collected by using eye
tracking glasses Germany SMI manufacturing which is located in the faculty of
physical education, Urmia University. This device has the ability to record the
number of fixations and the fixation durations. The device includes a glass-like
hardware component that is placed on the eyes of the participants and records the
movements of the eyes, and includes the software including Be Gaze and Iview.
The test was conducted at the Azadegan Sports salon of Urmia University, which
had a basketball hoop with a height of 3.5 meters from the ground. All tests were
performed from 10:00 to 12:00 a.m. in the course of 5 days. Before starting the
test, the device is calibrated for each participant. To conduct the present study, for
each subject in each group, three times the test was taken under different time
constraints (0%, 25%, 50%). 0% included conditions without time constraint. In
each test, the participant was positioned at a specified distance to the board and in
any time conatraint, threw 10 shots. Successful and unsuccessful throws were
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recorded on the scorecard. According to basketball rules, the time required for
each shot is 5 seconds, so in unconstrainted conditions, each participant has 5
seconds of time per shot. At 25%, this time was 3.75 seconds, and at 50% this
time decreased to 2.5 seconds. The time constraint was applied by the examiner
using a stopwatch and a whistle to alert the start and end time of the shoot.
Between any time conditions, rest time was given to the participants. For data
analysis, ANOVA (2x3) and Bonferron's post hoc test were used.

Results

First, Shapiro-Wilk test was used to investigate the normality of the data. The
results showed that the distribution of data was normal in the research variables
(P>0.05). Furthermore, Levene’s test was used to assess the variance of variables
and the results indicated that the variables were homogeneous (P > 0.05). Also,
ANOVA test (two groups x three types of test) with repeated measure of the last
factor was used to examine the hypotheses.

The quiet eye duration in novices subjects is lower in all three conditions with and
without time constraints than skilled. To determine the significance of this
difference, analysis of variance (two groups in three types of tests) was used. The
results showed that the main effect of the type of test was significant (F (2.44) =
12/80, P = 0/001), meaning that there is a significant difference between the three
types of tests with and without time constraints in the quiet eye duration. Based
on the results of the Bonferroni test, there is a significant difference between the
unconstrained (0%) conditions with the time constraints of 25% and 50%, and
there is a significant difference between the time constraints of 25% and 50%.
Moreover, based on the results of variance analysis, the main effect of the group
is significant (F (1.22) = 17.85, P = 0.001), meaning that there is a significant
difference between the two groups in the quiet eye duration. Besides, the
interactive effect between the group and the type of test is not significant (F (2.44)
=0/22, P = 0/67).

According to the results, the performance in skilled subjects in all three conditions
(with and without time constraints) is better than that of novices. To determine the
significance of this difference, analysis of variance (two groups in three types of
tests) was used. The results showed that the main effect of the type of test was
significant (F (2.44) = 111/77, P = 0/001), meaning that there is a significant
difference between the three types of tests with and without time constraints in the
performance. Based on the results of the Bonferroni test, there is a significant
difference between the unconstrained (0%) conditions with the time constraints of
25% and 50%, and there is a significant difference between the time constraints
of 25% and 50%. Further, based on the results of variance analysis, the main effect
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of the group is significant (F (1.22) = 92.32, P = 0.001), meaning that there is a
significant difference between the two groups in the performance. Also, the
interactive effect between the group and the type of test is significant (F (2.44) =
5/01, P = 0/01).

Conclusion

Perceptual—cognitive skills play a crucial role in several dynamic, time-
constrained domains, such as sports (3). One of the important aspects of
perceptual skills is the differences in the control of individuals' gaze (4). In
general, it can be concluded that the quiet eye may be one of the factors affecting
the performance of experts. As a result, it can have a great impact on the
performance of athletes in different sports conditions. From a practical point of
view, there is a significant emphasis on the acquisition of skills and interpretation
of environmental information, especially under the limitations experienced in
sports. The long quiet eye is described as a critical period of cognitive processing,
during which motion parameters such as force, direction, and velocity are
carefully planned and adjusted. Finally, it seems important that the performer is
able to adapt his strategy and perception to the best performance in accordance
with the constraints imposed rather than maintaining a predetermined strategy (5).

Keywords: Quiet eye, Time Constraint, Performance

References

1. Rafiee s, Vaez Mousavi M.K, Ghasemi A, Jafarzadehpour E. Visual search and
decision-making accuracy of expert and novice basketball referees. Motor Behavior.
2015; 21: 65-76 (in persian).

2. North J.S, Ward P, Ericsson A, Williams A.M. Mechanisms underlying skilled
anticipation and recognition in a dynamic and temporally constrained domain.
Memory. 2011;19(2):155-68.

3. Roca A, Ford P, Mcrobert A, Williams A.M. Identifying the processes underpinning
anticipation and decision-making in a dynamic time-constrained task. Cogn process.
2011; 12:301-10.

4. Moeinirad S, Abdoli B, Farsi A, Ahmadi N. Comparing visual search behavior among
the expert and near-expert players in basketball jump shots. Research in rehabilitation
sciences. 2017; 13(6): 303-308 (in persian)

5. Lim J. Effects of spatial and temporal constraints on interceptive aiming task
performance and gaze control Perceptual and motor skills. 2015;121(2):509-27.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



1+A-IYA a0 NP L FY oyl F 0,90 &S5 o b,

(wp g3y Ao
JUSu USy 30 50 8 Shos § (Sl pi 9 Sl GBS g0 il
Yool om0 o ¢! 5w 5l by

Ol dog )l erng l olLEINS (5 2 (6 S0k RIS s))9 pole 5 (ShCe S 6553 )
(J}f..wc SM}&) U‘f‘ sd.ucj)‘ scb.oj) olKisls ‘G’SP )L.ﬁ) 05)5 ‘LSN))B ﬁsl& 9 @.\Jw).o skl Y

WAA/FIN oyl o, AN/ el po &b

oS

Iy @ &8 52 Jlo 50 0gf o wb USek s 9 JoSms (JL g8 o 5 o (B, b3 59 50
Jos ol srelcaidge (oloelail 1y oS &kl 1y o] <8 o cpmuane Job 30 (o g 10T 1 oo o
Sad b gl ol WS (S ) 29 Teme loj 5 e (B g e Coled 5o Wb pLSG5L
b sl suine 9 yale GBIl 3,5h0s 3 (Tl bz 1 Sloj sBCadgaze T oy
2loog S g0 j0 a5 widg JLw Y2 B1] oew &wld b (govinn 9 polo 1550 Camad oSy TF Fuises i
o Gy Cudguasme bulpd 5o aine GlSS (Adgh (nf Sl w85 1,8 (KU 1Y) Guine 9 (45IY)
Lylpd 51 SOy 50 JloSus Cawd SO W Vo Jold dST .ol 1yl o )0 B g wuoy0 YO sy
610 paolid ()98 9 by WU > (203 ol I (T lw il GleMbl ol (sl 092 (Sl Cadgume
el (gl g o ol 3ol a5 3 )0 (3990l g 3990 SO 5y .0l oolisiwl 3,8 S > WleMbl cud (sl
iz oy A5 318 (5L g LS o sdlisiw! (39031 & 9 dww 53 09,8 9) ablyg0 il Hlg Judxs 3l bresls
(P=viee) cltls sg2rg (g lolime Wl (Siloj Cudgame (g 5 b g 5 alo 131 50 5 Shas 9 (Sl
(eoi ol b wlulp el ol Gloj Codgamo Guli8l b o Sdos g (Lo iy Goko (uicrod
o & dazgi o5 wdl ol J)len gobuws b o381 50 oS jlaio Jalge 51 (K Wilgi g0 Slw i
WS SS (55359 50 (S S (I3 (sl ilgi o0

0 5des (giloj Cydgume (o Slw pide 35S G 31

1. Email: parisa.parsafar1366@yahoo.com
2. Email: ha.moha64@gmail.com

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



V) Hleg PV o,los VF 098 (35 > S, N

Aodio

S Jlooas oyl .0iles)S s az g5 51 10 115 00 slap slSe a4 o) Kidgh w3l ams o
29 Nedse 9)hg) oz Bl Lyt Ojlee S sl o3 455 oS s Cllas ()
b @zl o s e Glpians uplel )l S el (V) el (S5
Olre syl slaslin (Hhb pllie (ol ool (285 wéja Ll ol (25555 sl les
S 5 LS 5 (Sl glao s 4 Slowz 5 (55> Slaplls (810 pogdle (5559 59
alox 5l g3l STl lac )lge a5 aisS o SVl laceisls g b ye ()05 59 () o)ls
(F) a0 L) mhans (0 5V 5 030580 (5559 9 ,8hee 50 (puilul (A5 ¢ (olin )l

i N AA9) T3 805 iyl 4 az g b a5 ol TS Lo ol (ol O )le o sloaiz 51 S
I, Sl olad Sledlbl sl cob abhii G (g9, (S i (89 a5 Sl Sloj 890 G Sl
a5 Sl ol Pl (Sl pida (@8lg,0 (0 5l B &) wes o &) S5 S > 5 Slee sl p
St bz polie sl oslial b (7)) 025 (o0 )18 (ol s 5o ol Camdge b (o2 S0 9,
et ) %2 oSl et oS (S e3lail 1) Sk m (s 5 (STl S e puilyias
~Called sy S L i (s Sl S 8 S 5 59 S0l 3 el
WS oo ol 3 (28559 Slaslg,y Job )o (S pitas Cole 5 (6 1S preal Wl 2 (S5 > sla
Lol e il yole Jlasl S9,0 obs lp Sle pia Oledbl as” wilosls lis o Kiwgss (O)
(F) 920 oo Lid |y O)les il g Jos «STyol oo S950 obisy Cudle (Sl i sla dow
oW pllie (6 S el oblgy (ludl W sloaisey yiin o Jle o Slee 5l goge idu
Sl 4 jeome ol 3l as Wb oo (ol Sloy O jlew ol Cadl Ll sauzry 5 @ e sl il
559 9 439y slacellad i (V) Wgd oo Jloj lacudgaze lulpd jo (o559 lacles
slcusgame pade boois gon i S e 4y C30 L g S s 4y 0l 3l aS s (l aie il

1. Expertise
2. Constraints
3. Quiet Eye
4. Vickers

5. Fixation

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



1o ey 3,5dos g S lo pinzr p Sloj s dgame il iyl b

Sl @y Slogoar ooyl 4 causST x| ¢ 25555 slocdld sin o s ol b
slecusgame lawgy Clél oS Sl oo 5L i by co pudy Jae 1o ouldl] )] Oledlsl
.)BJDLA .‘a;‘)...u )O 9 J..S u,u)‘o).‘ |) Lf'l'""’ uLC)Uo‘ O)Lb )Lu OLA-A-DS‘P‘ 9 QB.M}LSA wM LS'LA)
ddlas gl p Jloaxl jimgh ey Glacar Wil oo sloy slacusgasms sloul (A) wiS 12! Slog
Sloy slacasgame Ll il jo 03,0 @S Glal a4 polae jebay a7 04l oolaiul 1855 5
sla s, slagSl 5l sanlcamsds Sledbl pioran a5 1o 5L uolcuidse sl (sl p ool oo
o2l LS50 sl Giisel 5 el 85k |y uiedges Sledbl Wil oo i Sz gt
vy

Sl IS5 gzl 15,5 ) 5B G sl 5 e S oyl 505
Sty &S 5> o 50 5 b ol ol Ban aSl ol Bua b s o8 oS > ol slo T
0,5 Lol 5,50 .00 o pleie il Gul pin s Baa b s ob &S o aSl L el ousST !
od...,.f‘?‘ Couwdy 9‘5...» g_i) as ‘;Lo) S| .]a..u]a ).)‘515}9.‘0 GLQA Condd la J.ad,‘so J)S.Lo.: as
Ol sl aS o)l vsmg ez e H9 o dwled sl ol Lad jo Bas oS by b wiS oo S >
(F) 3uS oo Colem B0y

S 0 Gun Candy 1) Oyl s S g0 0 BaS eS8 oS Jb o gl S5 > S
O, es Cd5 Bud ey a8l L ols lis ol ol (65,5 o lasl S Qb (Oglase Ce pu L)
S jole (Llbojly,e 5 s lo)ld, "5 Sus 5 Sezul izen (1) Sdb relS Conis Soe g
IR S rwod g S e Aol b plagd 5 Jloim plad glacusgazme lulys o) & )
Slo pix kel wan S slocg b amslie ;o sabcdl o slacgs o ol lis s s,S
A g S Vb Gloyiae 5 Jam s blns jsbay

GGl oyl 0g2g 28lg il slaS e ookl Jold (6 bins glaolail aney pl jo 4]l
S B A 50 el lis 1) satee g yele ol Bl Cgles sgas el (S ool alKiulos]
el oY Sl iz g (S 0 Sles S Gl e bL )l aswg gl g i sla)lS
L ool e (55l ;0 (LI585 55 as (sl (S5 18, LT pilay ol (55950 (ol
Jyol wed co a3l yale ol 3Bl gly> Gl el Sliogas ax 4l s oo s

1. Lim
2. Panchuk & Vickers

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



V) Hleg FY o,los VF 098 ¢ 35 > S, g

obou | s Jaiesgw (S il ol NI Slo s gg5 ax aSl s gl 1) ol
&S oo

oy cols 6,40l p 6 mToslal Gleieds §,0g 4,8 iy jliel casdlas (pl )0 pioren
Lalyds 5o o Skas 5 oSlo pir 5 0l salss hales] Jlise ldSS loj slaaiz ()
O Sl e (g, 805,51y adllas (pl ol walet pwyp gl Sl slacusgase
ol Segn (nlplo sowl a5 ale LA G 5o (Sle i o Sles oS slagls
99 ,8ee il gloj slacgsgams Jlosl b lg5 oo LT &S ol Jlsw cpl @0 TS C IV PR W
folls gatm g b glcudlaSius ( jo Folete (Sl piz Sos

B9 W49

2l glacudliSs o Sloe 5 (S widz o] 5 45 25 (sl alio e g5 51 gy ool s,
ol ibgh dmel> ol dwslie ob b oond Jleel Sl slacusgame ilices guiw
B g delo b goie 50350 VY 5 ol 050 VY leoauS' e 10 aiog JlaSiun LSS 5L
by aadS Sldlas wloly diges e 030 ,S &S 10 idgh ;0 aldbgls a5 wisgs Jlw Y&
g auxdly JleSas 5L J VY U cace ddle jole LSO5L (Y ) 2) 0y ool s dda>
a2 5 W agal ow)s woly plyieay (IRAS gy B o |y JliS saie LSS5k
A0gy 00,50 &S 1 slatilus g [0 g diiidlad alidS o JlaSi o slasle

‘) wo& g_;}u.: Lmod.uSuS).«J ‘Msf 6‘)9-‘ 6|Jg 092 Jl—ﬁ—h&“&) wés_i: ug..«.: J.al.w d..ls.:
o 38 S >l (do,0 00 9 0o,d YO oo ja0) sddiogasms Sloj Loyl 5l Dglaie £98 a 4o
oBiws I oSS b (Sle gl gy 6l 0) canl Covgazs gy Lyl ol as o
Gty 5l dlie ol o 0l eolatul Gldl jeiS SMI S 0 cale Veis 5> obo,
Gl Sie &yg0ay (6Pl idu SO ol oSws (pl ol colaiul 5 Ve (6,l0 pdises
ol byl 5 0 oo S 1) ol i SIS 5 8,5 oo 1B JFATES 1 gk 5, oS
A lView o Be Gaze Jols oo

S Y10 glas )| b JlaSs abl> gl aS ol |l aeg )l olKiislo Bl 25,5 lles 50 oyg03]
OBausSes i sl ol o 1>l g, e Soeds 5 o VY L) ¢ el 5l o035 plad 09 e 5]

1. Eye Tracking

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



Ny ey 3,5dos g S lo pinzr p Sloj s dgame il iyl b

JoeSs gty ol 5 alblbgls 55 sl 1, adbcals, 5 g5, Sledll g5 5 s xS
o Stge 51 3 Kookl 5 alipy ke NS gy 4 NSS4 0,5 lone S
5,L,0 Sledbl boauS S 1o 4 @dSS aloplosl 51 L3 a0 Cawacanl) roaiS S 14 den
Do gy 3,8 0 (0,5 p5 5 QAT S )b ol 0,5 S lam ad eols 5 oloplenl 85
Sl iz S > (2l olfisd S e 0,8 Lzl (gadly Gtalol bauomo 1o (1 5a jslatens |,
Condy b alisl sl 5 285 8 lhoaiiS e )5 win (55, (Slo pir 4 bgypo SleMbl ol
0 pllS 2auS IS h ya (sl oBCws (geil 9yt Sl B S 12l ]y K0 by o
3,5 052 g pm 50 Cod alalls g GBS S 8 oSS o WS e 4 09l ateie U ol o
0588, el ) lejen gt 6yl pmaled ysd 5 S 0,8 s 3l (SFolel el 5l o
Slacusgize Lulpd 5 ggeil adpe dw 095 0 50 Hogel o 5l raghy slzl sl S
O kulyd Jols doy jas ol a8 S (o) B0 g by YO wo s jhe) Gl b
Py g Cd)S 1B A5 4 Connd asedie Alold 0 00l ES 1 (903l 8 0 09 Jloj o gazma
Geb o Cud Sl &5 50 339al 5 B3ge sl 085 Sbp |y Se Ve Gl Lyl
o cadgions g Ll 3 ol ol 5 g S5 b sl Y ol +JLiSs ol
YIVO a4 loj oyl edoyo YO Lyl o clils (LB jo Gad jo sl oyloj 4l iy oauiS' S )0
L ,S505] bawgs Slej Codgamme .l malS 4l VIO 4 oyloj cpl cduo 0 00 Lyl o g 4l
Jiel o5 51yl sl 3l 3,0 e Gl 3 £ by Sk (sl S 5 agisS S oslizd

A oo 00ls broauS S 8 a4 col sl ey ¢ Gloy dasl i o s 0l 0

5 S bl eadlans lagld (SLe wia 4 base slaesls (sl laggesl plasl 5l o
S Oeed A0 haSavi a e b (eled g ol S8 hans Hl580e 50 lg (o)1 sealed (e
5 ol el i il il 0ol e 5 ecatls S o5 Lk slacat |
iz 2yl I8l 50 ivg AV Wigey b5 4l p BT G bgs o a8 Sy old g
ot el 5 3 e 0 s a8 i e 51 05 oy 5 5 lind oz S 18 5
aS 0l e 0 Slae (6 S0l laieds Cand Sy Dad ausy0 riores Al 0yl Sl i

OV AY) al o a0 4 g dewle 3950 locgd slass

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



V) Hleg PV o,los VF 098 (35 > S, NA

—9mld 593l b osls w595 ogoanl ul o gogeil o Shee g (Slu i aslis oy
Sl b ool b yiie uilyly il et sl To08) 0903l 51 e 5 9 gy NS
(09o3] 5 am )5 09,5 59) anly90 (wilyly Juloxi 5l 09,8 9 30 a5l E98 A (o Dglis (a2
ol Sl 5 5l esls (lel o g 5o (sl ot oolaal g it oosind (3903 9

Al aid)F by s P <0.05 lagyge;l plod (sl (s loline mlaws (pizmen ol colaiul Yo dseus

P ™)
slo ylis guls as ol colaiwl Sdyg—g L o905 5 esls &35 OOtk oy p sl lal
i Slr o O3l 5 orizen (P> 0.05) 05 ab (hagh slajeiie ;0 losls x5
o351 51 (P >0.05) wisgs (Kad W yusiie ols lis gl a8 o solatul o yiiie il g Son

o ool bard 3 oy sl b (ga3] 58 ams X 05,5 99) anly90 uilyly Jolos
o1y easses i o Slae g Sle e S o lasbiwl Bl sl Sl oS5 8l Jga
D0 oo lid Gglaie Slejy dayl

(8 ybiw] B il £ o 1Kileo) 8,5hos g (S Lo pinzr 50 09,5 98 & lailiw! Bl y2uil g (sSleo ) Jgi
Table 1- Mean and standard deviation of the two groups in quiet eye and
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Table 4- Results of analysis of variance (3 x 2) test of two groups in performance
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Table 5- Comparison of performance in different time constraint conditions using
Bonferroni test
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