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Extended Abstract

Background and Purpose

In the present era, achieving optimal performance in team and competitive sports requires, in addition
to physical factors, the cognitive and psychological abilities of athletes. One of these key abilities is
cognitive flexibility, which means the individual's capacity to adapt to new internal and external
experiences, change thinking, and respond appropriately to challenges and environmental changes.
This characteristic allows athletes to adapt their decision-making strategies, invent new solutions, and
rebuild their cognitive structures in dynamic and unpredictable environments. In sports such as
volleyball, which require rapid reactions and instantaneous decision-making, cognitive flexibility is
a critical factor for success. Based on cognitive psychology theories and the principles of ecological
dynamics, it seems that placing athletes in diverse and dynamic training environments can, as an
effective training intervention, improve cognitive flexibility and, consequently, sports performance.
In this approach, instead of constant repetition of skills, by manipulating the constraints of the task
(e.g. rules, number of players, time) and the environment (e.g. type of field, light, equipment), the
athlete is forced to actively search for adaptive motor solutions. This process not only leads to deeper
motor learning, but also strengthens the cognitive capacity of the individual to process variable
information and make quick decisions.

Despite theoretical evidence and limited studies in some sports (e.g. soccer and futsal) that emphasize
the positive effect of varied training on creativity and some performance aspects, there was a clear
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research gap in simultaneously examining the effect of these exercises on cognitive flexibility and
skill performance in volleyball, and especially among adolescent female athletes. Therefore, the main
aim of this study was to determine the effect of a training intervention based on a varied environment
on improving cognitive flexibility and performance of toe and serve skills in adolescent female
volleyball players.

Methods

This study was a quasi-experimental study with a pre-test and post-test design and a control group.
The statistical population consisted of teenage female volleyball players (14 to 18 years old) from
professional clubs in Tehran. Using G*Power software and considering an effect size of 0.25, an
alpha level of 0.05, and a power of 0.95, a sample size of 60 was determined. These individuals were
randomly assigned to two groups of 30: the experimental group (training in a diverse environment)
and the control group (training in a non-diverse/standard environment). Participants were classified
as trained/developing athletes. The experimental group trained in a diverse environment for five
weeks and ten training sessions in which variables such as the court surface (e.g. changing the
flooring), the type of ball (balls of different weights or sizes), lighting conditions, the number of
players on the court, and the rules of the game were constantly changing. This design was based on
the principles of ecological dynamics and aimed to create diverse perceptual-motor challenges. In
contrast, the control group performed the same volleyball exercises but exclusively in a standard and
constant environment (standard 6x6 court, standard ball, constant light). Two main tools were used
to collect data: Dennis and Vander Wal's (2010) Cognitive Flexibility Questionnaire (CFI): This 20-
item questionnaire with a 7-point Likert scale provided an overall score of individuals' cognitive
flexibility. AAHPERD volleyball Skills Test: To objectively assess performance, the service and
overhead set-to-wall test were used. In the pre-test, post-test (immediately after the intervention),
retention test (24 hours later), and transfer test (72 hours later under similar but not exactly identical
conditions), each player performed 10 service attempts and 10 toe attempts and the scores were
recorded. Data were analyzed using SPSS version 26. For cognitive flexibility, analysis of covariance
(ANCOVA) was used to compare post-test scores between the two groups while controlling for pre-
test scores. For service and overhead set-to-wall performance, a mixed two-way ANOVA with a 2
(group: diverse-environment training, non-diverse-environment training) x 4 (time: pre-test, post-test,
retention, and transfer) design was used. When significant differences were observed, Bonferroni-
adjusted pairwise comparisons were performed. The significance level was set at 0.05, and partial eta
squared (n?p) was reported as the effect size.

Results

The research findings clearly indicated a positive and significant effect of practicing in a diverse
environment: In the case of cognitive flexibility, the results showed that there was a significant
difference between the two groups after the intervention (p < 0.001). The experimental group showed
a significant increase in the cognitive flexibility score at the post-test compared to the control group
(p <0.001, d = 2.19). In the case of skill performance, for both the toe (p < 0.001, n?p = 0.186, F =
13.21) and the serve (p < 0.001, n?p = 0.204, F = 14.89), a significant interaction of group and time
was observed. In other words, the improvement in performance in the experimental group at the post-
test, retention, and transfer stages was significantly greater than that of the control group.
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Conclusion

These results confirm that training in diverse and dynamic environments not only sustainably
improves (maintains and transfers) physical and skill performance (swing and serve) of adolescent
female volleyball players, but also simultaneously enhances their cognitive flexibility. In conclusion,
this study provides strong evidence that training in a diverse environment, as a new training approach
rooted in ecological dynamics and cognitive science, is an effective tool for simultaneously improving
technical performance and cognitive flexibility in team athletes. The findings of this study not only
fill the existing research gap, but also have important practical implications for volleyball coaches
and sport psychologists. It is suggested that coaches, by departing from traditional and static training
frameworks, incorporate variety and change as a key element in the design of their training sessions
through conscious planning. Integrating such protocols into standard training routines can better
prepare athletes for the unpredictable challenges of competition and help improve the quality of team
performance and achieve higher levels of competition.

Keywords: Cognitive Flexibility, Diverse Training, Ecological Dynamics, Perception-Action,
Volleyball

Article Message

The findings are consistent with the ecological dynamics approach and indicate that training in a
diverse environment simultaneously improves cognitive flexibility and performance through
increased cognitive load and perception-action couplings. This novel approach is suggested to be
included as a standard protocol in team sports coaching.

Ethical Considerations

Before implementing this study, the proposal for this work was reviewed and approved by the
Specialized Committee on Sports Sciences of Ivanki University, and permission to implement it was
issued. The ethics code for this study was obtained from Damghan University with code
IR.DU.REC.1404.003.

Authors' Contributions

Conceptualization: Behzad Mohammadi Orangi, Data Collection: Sahar Nasrollahzadeh, Data
Analysis: Behzad Mohammadi Orangi, Manuscript Writing: Behzad Mohammadi Orangi, Leily
Alizadeh, Review and Editing: Behzad Mohammadi Orangi, Leily Alizadeh, Responsible for
funding: No funding, Literature Review: Behzad Mohammadi Orangi, Leily Alizadeh, Project
Manager: Behzad Mohammadi Orangi, Any other Contributions: No other contributions

Conflict of Interest
The author(s) declare that there is no conflict of interest regarding the publication of this article.

Acknowledgments
The author(s) would like to express their sincere gratitude to the participants who made this study
possible.

Motor Behavior, Volume 18, No 66, 2026



FV\-0A e idd o)Lo.w AA 0)30 N0 OLA-M} ‘G’SP )Lé)

> 48, ‘5\]515

Journal hompage: https://mbj.ssrc.ac.ir MOTOR J
BEHAVIOR

Qe

.T}

Mty f e, Reseach ad vl
Sport Sciences Research Institute

gy allie £ o
59 SCwadllg 8 Shos g Sl (5 9 MSUazil 3 gug 30 & a0 Lo il
Yoot yue ot ¢ Yool At e e ¢ M K5 4g0 (g0 O 3@

(Jﬁi.w.a od.,.m.)y) Q‘)"l ‘QL‘AL) sul:..a‘é oKils “SJLM.J ‘ajl.c ouSiisls ‘6‘”))5 ‘agl.c 05; A
Q‘f‘l g‘si;‘}:l ‘é“}’l oKl “Sx.b w)) ouSLisly ‘6‘”))5 ‘agl.c 05; Y
ul?ub)OT L.':"M A...Q.u.v oKl ‘LS”JL‘M‘S) 9 Go.u).l ﬁalc- cuSisls ‘6“))3 r:el& 05)5 Y
VP B/+5 1YY )it Gy, AFeB/o51o) 1y ooyl AFF/N/ND dly o g
E-mail: b.mohammadi@du.ac.ir « sl (e 1500 1 Jgime o0ims ™

How to Cite: Mohammadi Oranghi B, Nasrollahzadeh S, Alizadeh L. The effect of a diverse environment on
improving cognitive flexibility and performance of female volleyball players. Motor Behavior. 2026;18(66): 41-58 [In
Persian]. doi: 10.22089/mbj.2026.18993.2256

(XKWL

SoCandllly (59 3,5has 5 (SLd s iy Slanil p £ oo buzmo 40 (05 il aadl B b polo gl
75 09,5 99 Jolih 9 (BoLad glrog,F (y903T g — 903l it Tob b (R anlllan (il b plnil g gi a5
09,5 b 12! JLw 12 10VE V/OF (o (5uilon b ( g5k sl (52 3o Laumo 09,5 45 Yo £giike (y1 pod baazmo 09,5 445 ¥'+)
Lyl i g 95 om0 i 33 (5l Jol Iy & 3550 Laama 33 (o105 S ey 03 ok & £ k0 3y Jayons
05 ol 3 £3io yod auima 33 (105 09,5 &5 o 5913,5 Edlyp5 Al yo 43 lateicr s 9 S5l S 599
oy oryei 4 F 3 8 B g ol g il g b 8l 5 Egikod o 5 Tpaxio s
S (5 iy Sllanil gy o 20551 0kl (59031 b (o559 3 yShes 9 3 luiline! dslidins yy b (Si5Lud (5 3y Slasi]
x 09,5) FxY axdennl il g Jadond 31 (s g w3 4y 3,500 51y 9 (3905T iy, il ped J 38 b il 998 Judexs !
O 8doc g Ll g pdudllanil jo (g,lolan Sguts Egiio oy i Juxo 09,5 A B0 LAS gl .ul solaw! (o)
FEllies b 2lg o ug) b Laidl (D<4/+8) 3,5 42 goio e (1 pod buntmo 09,5 A Comd ()59
(Jos—STyol lguiicis g (HSUD 5L Julidl @b 5l g bumxo 5 (p pod & WB3 o0 LA g 3,10 (JFlgsen
iy lalllao (5 Uh g (i SIS (5295 9,509 (32 i g0 i 5] oo 15 8 o g (5L (5 2.5y Sl
D9 SRS (oo (4033 S 5Sy0 30 Ol JST gy (lgisay D9 o0 Slhindiny 9 WS g0 Byby

Jldly Jas—STyol (3 Lbiegr sla o lisy & giin (0 p0d (iU (5 3 3y Sllanil s gl O 319

@ Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms and
conditions of the Creative Commons Attribution (CC BY) license

(https://creativecommons.org/licenses/by/4.0/).


mailto:b.mohammadi@du.ac.ir
https://orcid.org/0009-0005-5357-1557
https://orcid.org/0000-0002-5023-8776
https://orcid.org/0000-0001-5264-8253

Ohles 9 (Kjgl oo o

FPRVTS

@ aSh ( Slews Jolge 4y lias aigy o Slae 4y oliwd (s gloall) 10 09 (B, slo iy )9)*‘ slis o
oS Cewl clis g pdlasl b Sl cpl 51 SO (V) o)l (S 50 LS5 ,9 sllnly, 9 bl sla oUles
Slrys a4 alidee Sl s Sratd (Shy onl Sl Gorm g ($9y0 @il s 1398 S pdia e (e sl 4
Al 005 Wsd 5)agy WS 5 ceslie y5b 4y slaizl 5 ) Slesge plo g la il 5 balad ol o a4 was
oS llgs 0,8 By L5 Cdls o oS ke Ol pl b1 0 b ol aily canlie iaSTy Jauxe Ol s
oYU s Bls g pdyBlanl wsl asls ) dase Slnws b colite g ago byl,a b ol 6,850 5 (L3 Sas
() o)l

sbgpliwl ol (Sfs Sy 0 Gl ke S oplgea pol gl ls o ohsa g3 ll 6 pdy Gl
oS Sln 25559550 Glassly a5 Susl 03,5 500l (1B, Llyd 5 (22555 Sbgy ladaze )3 ol (6 S e
3ilocsn B ool a8 conl GISE5 55 sl syl (Sheg Vb (3L s pdyBlland rizmes (F) 3,15 (6 oS ol
slagtlly b agzlye j0 b oS suzme (moglojle (o859 Jarme Dlyds 4 Gl 0 1) 095 (LS lajlisle
Sojls o8 (SLIKS 59 pegata (LSS, lr skt nl 9)0nll HB) WS gl aax sladzely 054 ez
ol 0 ol gt sl G 5 955 e Slaald s (Ll (3555 wile) Wit laland (5 S el 5 @ Sl
oo Sefidge & Ylaiol g ols aales al33l 58555 (ul yo I chlasie Gy g wu Slacaxdse b )5 5ke (155 )

DY o T

S pdyllas! las ) o oo dame £435 a0 Al 4y o JSLS G pdyBlasl gl eadasll cay yoi Conle 4y azgi b
el g el oo Doy 5L o ks, o (S puoual (bl glac s o geite lae I bl 5o s tiv
ooboly (F) ail Galasio syo Lol i b 6,550 (gl 9wl ails goie Loyl 4y Soglass slageuwly jI805,9 098 0
SR8 O3 LBy e g Dl pslie )T slrar iyl Lo a4y GASuEsS 3 S0, 50 (SSLles b obs Sl
slass opailed aile) aldSs slacysgaste s b (5 ,> x50l Jsol oluly 5 098 0 05T Ly dase 4o
b ogdioe SeS LS5 )9 42 (008 5 Il S )53 ¢(53L (e et 9o Lanzme 5 (o Slaal g (o (B S'eS 5
Sguts (V) A2 o gt | Loyl el o pdycillas! NN ol &S e axwg 1) 65 pdaldail o5 > slagXll
Sloy ooyl o laiie e Lol i b cdge glacansls b agalae 0 b oS co S8 LS50 4 5Ll (6 dy Cillasll

(A 8138 oo 5l Cgllan 5 Shos pglss 1 auiiians &g 41 45 W5 105,50 (6,5 il

Sl by i (BLlpg sl 4l » OlFe |y 9 Shee g (SSLD Jelge b (505 Lamme oyt G BLS)
Wybge 485 Ja 50 (688 358 plpredr &5 (Mae cuae (Sualea GlPl b ggitie bazme ;5 (n i Ll) (0l o
e Ll 8 50 1) 2Ty pley el s S 6 S reenal 095 g ol (nl IS e Cusl 1) (SSLD (6 g Sllas]
5 Sy Slan] Sgp rizran (1) 3,8 o Lo 55b IS 0 Slhos 52 riitne ;b 4 45 0 o St (15, (sl banno
e gbvasy 35 5 B amo oo o5l (LSS 55 4008 (6,5 0k lapmsilSe 2 (5,185 51L goite ladarme jo 3L

55 5louis VA 093 AP+ 8 sylimme; o35 > L)



127 L (6 3 By Bllanil dguty 0 & g bauzmo il

ol Sl s (g cpl (Bllail s 5 a8y 4 5Ls Cde 4 JLly jo a5 wes plxil ol SST
LU, ol ailgiiy a5 o yzdes 5 0,0 Oladlas b ol b sl oo ol 3905l 55 55l Slalllas [ LL3 | oy
Spdilhasl 5 goie bt o dgwgs Julbs ol a5 Cwl oals ooly las Liwly ol 5o cnl Sgaze jei Wil
osbyly lae,e YA (Bl g pdilasil a5 ols lis glaS 5 IS5, (g9, laddlas pimen (V) 098 o0
uLum sA.»S‘SA ‘So.uu.u.u w))j o ] ‘5._'>L»...u L_S)Jsbdua’_)‘ od....SLsu.uuM.u 605&9[4 as |) ).'5.9 LS)jP*""a‘
S pdilasloains lis aS |y was Ll i b 6,85k o pad )0 gaiie Loyl 1 slom | b ailes oo )l po 457 030 )5 slgiiy

O axie sl ytegh Ll iwl ouls azgi paS (bl 6 pdiGllasl g L]y o Sles aie) jo Sladlas plodl 4
Slob)s slogs 5l eslitl a5 ol i (glaalline diwl, ol 55 i)s 0SB Koo Lelse » oiie g oo 5 iy
slaolal b Jligd ooy jloslitul & Cod JLS58 0 Shee st 25U (51, 5 Lo (Jlose asile alids
Judin (Jlsg slacss 5l eslital b oS5k (b 5 ,kez L' SzS slacsil ;o LSk walllas ool 55 o )ls il
Sgedet &4 e Wl oo 5o Lulyd 5o yad a0l i b s Bisel Liosi nl oS5 5 ST slacss
A gy SN yed Lanzme (651w Sl olRails JLugd 00 (S03k ez 59, laalllas 53 (V) 998 5 Sles
et 45010 LA s ARSI (s ped 4 ddz 0333L 50 (i yed Janzme g ey Dgliie Ll Log S Jlez 5o LSSk
ON) 81 Loy 1y L aslllas gzl (V) sty osage |y Sl oS Wil co o2 yod chasome Lanlpd )0 g5 5
SISt 5 8, 5 i slalame 3 et 45 8l s L 5 i GUSa3l 2 5505 b Koo slaslln
it sloabsr sleal b bl pa Slllae ol (A) ams il ) oSl (il b Wl o o2 yeb (slaa game
S s iyl anle 3 Lbols; Jelse 58 Dl ped nl 1 gy o J ol b 103yl 05T goiie a8 285
o el 1y 053 (S easl g Jool (b))5 o aSul 4 az sl b izren Zul 005 az g Jlaine 3 Slas it LS 5o
saly 4Ll s 4 Sy ol G2 3] ial e (lally sl ) 19) 5 8 3 e Sl
o i o e s 1815 b LS e s sl 55831 5t b 5 015 il b )5 5,5
& 99995 JIgi Sy 0 b S e asl S ol 08 coSle Jsb o 1 093 preal b OS5 9050 LS o
polie ssb b (05l 4zl 109d plnil (cosd uled dw STa b g (ahoa 5 ol 28 50) (Jlgie slagules
el 1y 093 (I o gy g 0yl i > Gl 5 0o Cubge (slalad Dl i g ceien (LS pladl asly el
or D9r2 5 Silees i g Jldly o 1) Gl o5 o @ et 9 (SFLD )5l 4 LS Sy cnl S

S g ol oty | Loy 3 Shoe 3 S s piyeillani 5 5 i ped s i

SShes g 3 (6 pndycilhanl Sengs 45 goiie b 1Sl swyp ol addllas Bus oadiz e e 4 4z g5 b
|y iy Slalllas cimgiy W 08 5 55 gy cnl S50 5 sl g 0 Slaiendlly (amty 5 g )
2 e Jold) oo Sl el g e lalSlae (b b s> g 250 slacudl]ly p polaisl 38 565 50 (g oo

1. Small Sided Games (SSG)
5 0yloss AN 0590 VF+B (ylianny o 35 o 4liB,



RULS R SITRTEVE Py

S8 5 (G3Lb 6 pdySlasil (lejes S5t sl (Baa plo 5 LS5k slasd o) Ll 13 o5 £98 3k ooy el
ol Sl pe5 5l 5590 5 9t Sladanme A Sl 2 00,5 1 pe5 (LIRS 59 52 35 505 L aslllas (nl (riaren el
WS o0 5l (58559 Dl el 2 Bg) s (B, B3 5

SR9 3 49

ol axol>

el ool s (el 3 y0lusgs aiyle i 1ol oS3l Lansgs azdldnnsss) GFPOWEN 531 5 51 ooliciasl b aigas por
RO Gl g 1o AT prlans VD 5b 5l 03l L goxgs aisme] sl 0 b b, ,Se sl peSoshul b uilylg
ool gy Gladllae ;o 0 a8 Jim| ) 4 azei b aS 0 5Lio, 90 0aiuS @S 10 OF (bl ol 5 «(VY) 0l ailows
oS5l gy 5 (o VA B VE) JLly clad o lsmgs s s 1 saia sl asdllas ol gl i #+ S 4o
a5 Wad Ll sz sd Canllly £ o llbgls Gl 5laisls LS 1y Giagty cnl lel anelz (ol et slad >
Szl obeln i85 L QAT geite nd (nyed Lazme 9 (G Y) £9ie (el Lasms 09,5 99 50 dolal &5
Ay Jl jolenssshigel (LSS50 (dn 93 08, 4 Bl s |, dalllas onl jo (oS eS8 (V) o555 anail
el o 292 Jloo 5 b F/8 L5 o aalllas (ol S 0S8 0 Jodly 0,25 (5eSilin b simains () 05 (ol
el I Sl b oo Sisls 8 gl 28 L 5 LT sy il (5005 (slo sy b s (ol (izeas
oSl 4o ol o 4lisbl 31 g y5iams axlllas oyl .ol sl (1) Jgazr 50 BEAS a8 p8 25l Conmaz oML
ool 00l gBOVFL T po j0 oS ol (Sl

Wgnd px> (o gl ylol -) Jguzr
Table 1- Descriptive statistics of sample size

Slsl £ (. Sile) 039 Sl 2 (5, Sile) w8 Syl £ (5 Sikw) (s olass 05,5 @9,
(5t (sl (sl Number Group Row
Weight (mean + Height (mean £ Age (mean *
standard standard standard
deviation) deviation) deviation)
62.12+3.29 162.11+6.5 16.28+1.39 30 E9tie o ped Lanoee 1
Diverse practice environment
63.16+3.32 161.19+4.22 16.74+1.69 30 Soiin i o pod Lanore 2

Undiverse practice
environment

o9 3 95 99959 s Lo
JLo VAU Y e aalo b JLdly slad > lgzgs im0 LS50 15l 090 & lie iy 4y B aisS a8 18 04,9 slo,lse
Sl pes 5l ol (S5 bawg sndanl >la Jloel b croze sbaes Lo Blgw sl g Sy, o somax Coodl s

55 oyl VA 0595 AF+D (pliumn) o 35 > ,LS,



fA L (6 3 By Bllanil dguty 0 & g bauzmo il

todiipdlol (ol 5 (2lpnd S (LB 1 g plnil Job )0 &80 (o) 50 Glowar wad slac i b (o2
dolol 4y palas hles o5l 0g O jle g 5l GBauS S b 79,5 sloles O3ay] 50 &S i sl JelS el edlel
(iRsh Soses] o C8 b g Sl e gl 5o ol (0,55 Cale ¢ tagly jleariSeS b wildbgls 795 5 (6, Sen
ol g (Fuyed aaln 5l gyl b )0 Sl (30,8 ES L0 plaie Djge ar (e Sl 40 (53,55 S8,
JU s Ben ragh Jsb 5o GBS S8 8 des (el 1S3 0L (Swdcel Sde 4 (20505 aslip aslol o Sl
s )l adllas oS 5 axsls

SleMbl 5,9l xox 13!

Jgmr Yoo ol Il cpl o axslo Yed o Jlo o o aibinl aalitas p ol (CFD oslis o pdocilan! aalison
Sy sn (6 NS0y (Caid 0 y03) widlye MalS 1 (5 0,03) pllieo SlS” 51 (slam jocin &S ubidie bl 45 ol
aalllas HEanSES 18w g5, b @alhae SelS dnlicin 5y ol (i aiels el VF+ 6505 5STas 5 Vo 0 pe J8las .(10)
s 5,1 IAD B o IVY s b eldieos > bl g /) #lig,S WL stz JS SUL olpl 5ol ol
(VP el

Ol ookl o il JLly slacs )l 3031 51 Jladly g o 5 4y b3l 6l w58l JLadly g oo 5 4ty (903

9 29y 3 99 0 ooliiul la tagh 10 gl Ojgo 4 aS cwl JLly slasjlee Sb5)1 sl 8 labinl )1l (yge5]
oga (VY) ol dio l 5o b lpl 0 )5 ieo 3l 9 Sl a8, |5 @ calizee Oliaxs jo 1l cpl ols It 2Ll

U PSSV s PRI o ICK JURTRNC < IORNUSS DR IRNSCIN DO PO IS RS PO IS IR PRI

JUadls g 55 B 39051 0, 5as (o830 505 (b9
D3 o 0 y0i Lol o Slas s ,Sigo;l colo o ploul 45 gy 2 HEALS ES 10wl (asein (V) JSi j0 45 j5b yles
adlaie ;3 55 39,8 ((liel aw) 95 adlate 13 Gg8 398 (Gltel Jlez) St adlate )3 0ALSES L0 g 95,8 Ll l 5o
s Gl i) gz il | 5 T 598 b 055 a5, 5 Gliel ) ez ailaie 55 o5 95,8 (Gl 59)

288 18 e iieS 00 Ol Sk adlllas ol o

4 A O T3 2 150 150
N e - > —
| cm 450 e 400
9 L= 1 Lo 3 4
P
+ =3 cm - 150

0y (39031 ulastyr Jleadly s g s (B0 3Lkl 0905 —) IS
Figure 1- How to score a volleyball serve based on the Aahperd test

1. Cognitive Flexibility Inventory
5 0yloss AN 0590 VF+B (ylianny o 35 o 4liB,



Jladly 4z 50 b Fogejl o ,Sdas (30 i (b3,
bl ol 59y el 5l lsen 5 Blo lses G gesl ol sl (sl el e (V) IS5 50 45 j5b les
Alold ey b e YITO Loz (nl oS (5)5b a2 358 o0 a5 (o) b (S5 50 VIO Jobo & 5 yie Lo YIOF (550 &
S3,09) 25 b oduSES 18 09d oo s lead b 3lge a3 al Sl 5l e VY Job 4 55 g0gee b3 95 000
Gl 5 WS (oo by Bas ailaie 4 azy b sl jsb a5t B e e Sk 4] g wcadle b g sl ol
B B R g N S WU TTIA RA AL I E=pp PP VP L SPV V- V-X AP AR IV T NP VLI I PR SR DN
48,5 a0 oS ES 10 0y (XS 3,95 5 Baw ddbaie 4y g 35 00 o g SPB D jgo 4 a5 Lo slaad ols

S, giltel g ol aales b kel (ST 055 Bus dilate 4y 4T Wiz e s Obys al

254cm ) I I‘-Z‘ &

1.5 m

S 230m

(20 31 las glas )

g/

&

5yl (39031 (pluslyp Jladly (s g yuw (520 3lckol 092x3 =Y Lo
Figure 2- How to score a volleyball serve based on the Aahperd test

o33 12 o9t
Lsme )3 i ye) 095 9 b 903l omim 003l ten ok b (o Sted e gy Bl 5l 08 wdo Sl 5l Lol gy
Q8,5 18 05,8 99 50 (olai Ojgo 4 (503l e plamil 3l ey GBS S 15 05 (Eaite et Jaime 0 0 el g Egiie
> pe g0 50 (LD iy llanl 20,8 230 1) 093 09,5 4 bgaye (el JSSgn (Al ) 0) whe gy S
JEst 5 ool ogeslim cosaslobe Al ye Sz 5o misr 5 4y Sl le 0 Skes 5 3e3lim 5 Oso3lin
dslio (g g 4y 3,Skos 5 (UL G pdyllanil p goite g oite Lamme ;0 (p oS SlicS Syl b))

5 8,8 18 Baw slaog,S 1o Bolar jeb 4y g o Cbsl aldlbgls (6T diges &y 4y ;a8 F e ol o8 oy
bazs 05,5 (g giin (o Lame 09,5) WD (G 0 8 10 09,5 95 3 (Bolal &jg0 ay g WIS (D)5 Caagian
9 JUly g g ami 0,5] 903l ulasl 4T g03] i 59 WoatiS e 1 paled Mo 51 L3 (Egitia s (2 oS
Vg gy SsS Ve csliden n 35 Jeld al> e (plis, S S0l pladl (2Ll (6 Sllas] dslii

55 oyl VA 0595 AF+D (pliumn) o 35 > ,LS,



b L (6 3 By Bllanil dguty 0 & g bauzmo il

Sro 51 Jlly lammg o 51 a0 )3 1) (g el ABsS V e ARSI ES 0 (] )3 a5 39 s 4 doiy (g ped D65
0295 09)5 93 ol 3l g 0l ol Jlgyo s iy (el GiBSS V0 s 9 99058 2l (slo iy 39y 4 ey S,
S i o )0 a5 55 (el e Jaore S5 o ol 09,5 oy ploul alda 00 Do 4y Dglate e 90 0 1, JLlg
Sl o3 ] 05 (g0 et Al 5o )0 bbacir plo s GUS5L sl g9 Ll b vl €99 come) gl alozjl il
ramie e 03 goled )3 pgs 09,5 (VA) Col o (b (0 £33 p5)) 5 5 ldpg slaobsy Joeo! b Bilas
s Sl gl) SIS gy e s i i B g ol 5 o0 Il g b o uilinl § gotiend lama ;o
2 Iy OleSe Gued Dlebes g 5 GSh (20 b OlaSy (0T 0525 09,5 90 58 Liwly cnl o (i 1, (V) g0
ks (Jl cnl b sl plnil (3l B 3 5 (0295 Sjge ar (ye Sl L DS plonil sy i |y gl slag,
Dype & dloed Eoliepd 098 (Jle Olyie 4 g foitend g by g oo Laome 5l oslitul 09,5 93 o gl
5 3 G alolBl 503y (53 Jgaz) Sl atea) cnl 53 (Sadgaome 5o 09,8 Lol 0,5 oo (pad bk i
ey Sl VY JUSH Gge3l 5 ga3) G 5 omp sl YE (ool (gajl ol 2l a3l i b ailie 5 (o o3l
Slyr GidsS 00 (Siles al>yo o 50 plil cogy SLaled j50 b g oo o Cuoms 31145 gl (I L egel g

g liae 3,8 0

dwds 00 )0 09,5 90 WMl dwglio Y Joua
Table 2- Comparison of interventions between the two groups in ten sessions
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Figure 3- Mean and standard deviation of cognitive flexibility at different test times
*: A significant difference with the control group
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Figure 4- Mean and standard deviation of volleyball setting performance at different test times

*: Asignificant difference with the control group
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*: A significant difference with the control group
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