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Abstract

The aim of this study was to investigate the employment of
working memory in participatory dyad training on learning
forehand table tennis skills of adolescent girls. Participants
were selected convenience sampling form from 24 junior high
school girls in Nahavand city and were randomly divided into
two groups of low and high cognitive load. Both groups
performed five sessions of participatory dyad training with their
respective level of cognitive involvement that each session
consisted of 20 sets of 3-minute with a 1-minute rest time
between sets. The performance of table tennis forehand was
measured in the pre-test, post-test, retention and transfer
stages. The results showed that both low and high cognitive
groups showed significant progress from pre-test to transfer;
Also, the high cognitive group performed better in the post-
test, retention and transfer stages than the low cognitive group.
Therefore, high cognitive load during the participatory dyad
training facilitates learning forehand table tennis skills.

Extended Abstract

Background and Purpose

One of the training methods highly
improvement on
training efficiency, is practice in

noted for its

dyad. Many studies, during the past
two decades, have revealed the
effectiveness of dyad practicing
compared to individual practicing or
even group practicing (Panzer,
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Haab, Massing, Pfeifer & Shea,
2019). Researchers in the field of
motor skills acquisition believe that
the less one calls for working
memory during motor  skills
practices, the better the process of
motor skills acquisition will be.
Studies in this field have proposed
different methods on directing
learning towards an implicit form.
These paradigms reduce the role of
consciousness in learning (Poolton
Zachry, 2007). According to them,
learning happens with minimum
dependence on working memory.
Researchers  have introduced
implicit motor learning paradigms
using approaches like errorless
learning, learning through
secondary task, inductive learning
and cognitive fatigue.

In many sports, individuals are
exposed to motor and cognitive
challenges simultaneously. Table
tennis is a perceptual-motor skill
with time limitation for decision
making and applying the skill, in
which the individual must perceive
the speed and location of the ball in
the shortest possible time and
decide and act in that way. On the
other hand, correct performance of
dyads is the basis of this sport.
Moreover, it has been seen in the
literature that novice learners
intend to keep their cognitive effort
at a low level and make use of
similar strategies during their
practice. However, professionals

try to create more cognitive
challenges by kicking the ball
towards different targets (Schaefer
& Scornaienchi, 2020). Therefore, it
is necessary to investigate the
effectiveness of practice guidelines
which, based on professional
strategies, allow novice learners to
experience more cognitive
challenges.  Consequently, the
purpose of this study is to answer
this question: is it possible to move
further towards implicit learning by
changing the paradigms and
manipulating the cognitive load,
and increase the efficiency of such
practices in novice learner’s skill
learning?

Materials and Methods

Participants in this study were
selected from 24 junior high school
girls in Nahavand city using
convenience sampling and were
randomly divided into two groups of
low and high cognitive loads. The
task studied in this research was the
performance of table tennis
forehand.T this end, a ball launcher
was used which threw balls at a 30-
degree angle to the subject. An
orientation and briefing session was
held for all subjects during which
the researchers along with two
experienced table tennis instructors
taught forehand skill verbally and
practically/hands-on in order for
the subjects to have a basic schema
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of the skill. One day after the
orientation session, the pre-test
was held during which all the
subjects performed a 10 trial block
after a warm-up, without any
instruction or feedback. The
experimental groups practiced in
dyads for six sessions (each session
consisted of 20 sets of 3-minute
practice). In the low-cognitive-load
experimental group, forehand was
normally taught to individuals and
they exercised successively, each
session 20 sets and each set 3
minutes with one-minute rest
between the sets. In the high-
cognitive-load group after learning
the forehand, individuals continued
kicking in a fixed, predetermined
spot for five sets of 3-minute
practice in order to warm up, and as
for the rest of the 15 sets,
individuals practiced forehand in
combination with paradigms of

working memory practices
(Sections, 1/2/3/4) including
shuffling and  keeping  track

of/memorizing  numbers  and
rhythm of the kicks. In this method,
the table was divided into four parts
and during each set, every
individual had to kick into each part
according to his/her cognitive task.
Immediately (i.e. five minutes) after
the last practice session, the post-
test, similar to the pretest (in terms
of number of trials), was held and
motor performance was evaluated.
48 hours after the last practice

session, like the post-test, motor
performance was evaluated. The
transfer test was also held
immediately after the retention
test, during of which the subjects
performed 10 trial blocks of
forehand considering the change
made in  the performance
conditions of skills in table tennis
test (increase in the speed of ball
throwing by the ball launcher).

Results

The result of compound variance
analysis with no Mauchly sphericity
(p < 0.05) showed that the main
impacts of level, group and
interaction effects were meaningful
(chart 1). To better understand the
results, Bonferroni post hoc test
was used to pursue the results
related to the effect of evaluation
phases. In addition, three
independent t-tests were used to
see the differences among groups at
each level (considering the
adjustments made to the
meaningfulness level to reach p
<0/012, so as to reduce the
possibility of type-one error). The
results of Bonferroni post hoc test
revealed that individuals in both
groups had a better table tennis
forehand performance in the post
test, retention and transfer phases
than in the pre-test phase. There
was no meaningful difference
between the post-test phase and
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the retention phase. However,
experimental groups had a poorer
performance in transfer phase
compared to retention and post-
test phases. Moreover, the results
of independent t-test showed that
in the pre-test phase, there was no
meaningful difference among the
groups regarding table tennis
forehand performance. However, in
the post-test, retention and transfer
phases, the high-cognitive-load
group had a significantly better
performance than the low-
cognitive-load group.

Discussion and Conclusion

The first result gained from this
experiment showed that both
groups of low and high cognitive
loads made a significant progress
from pretest to transfer test; in
other words, regardless of working
memory engagement, dyad
practices resulted in learning table
tennis forehand which was in line
with the findings of other studies
(e.g., Panzer et al.,, 2019), which
showed the benefits of dyad
practicing. It can be asserted that
dyad practices, by offering
opportunities for observing the
model, increasing  motivation,
making use of feedback, inspiring
positive interaction, helping to
better understand the main
features of the skill and creating a
positive sense of competition, lead

to the betterment of performance

and learning motor skills.
Furthermore, the high-cognitive-
load group had a better

performance in post-test, retention
and transfer phases compared to
the low-cognitive-load group; in
other words, the cognitive fatigue in
individuals, presumably, weakens
the performance of working
memory. This is due to the fact that
implicit learners become less
dependent on working memory for
their motor performances, hence
the working memory capacity is free
to perform the secondary task or to
be used under pressure (Polton &
Masters, 2010; Zhu et al., 2015). It
seems that by changing the
cognitive load of the task through
combining dyad practices with
paradigms directed towards
response deterrence, cognitive
flexibility and working memory, we
can reduce access to working
memory and enjoy the benefits of
implicit learning.
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Figure 2- Mean and standard deviation of table tennis forehand in study groups

ol g (89,5 (o ¢ R9,559,3 @i -) Jgsa
Table 1- within-group, between-group and interaction results

= &olol o sl
. 2
Partial ) P (Statistical indexes)
Ao po I
0.84 ©0.0001 116.52 g
(Stage effect)
0.34 0.003 11.51 o
(stage effect)
0.20 *0.001 5.76 - glfw‘
(interaction effect)

ol jboline P<0.05 aws joi
i asS pie b S by Lo ol
9 09; 9 ¢1>)A ‘_;Lo‘ L_Jl)J‘ aS oy uL.MJ (PSOOS)
5 e S sl () gde) ol foline Lt
@l 28y Gy Hadis s ool 5 @l
o a3 55 o3 oy S 4 g

295 o Sl Sl G (sl Jite T g0
Y 4 gblize paw Joaai L) dbye oy
15 izl (Jg) 5 csllas Lol nls ol,P<
o3 GBS Y 5 ¥ Jolie 3 iy @ il s o

L]

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



YA VE€4) )LQQ ARS b)Lo.J} 3 8,93 ‘u.ﬁé,‘” ‘:wluwau‘” Oladlao :u.JB,L;.w

J>Tre (593 4293 Al —F Jgua
Table 2- comparison of two stages

P 1-J (J) stage (1) stage
Jalye
*0.0001 -18.58 Post-test
Pre-test
+0.0001 17.37 retention 0993 Ui
#0.0001 -15.20 transfer
0.83 1.20 retention Post-test
+0.0001 3.37 transfer o9eil om
#0.0001 2.16 transfer Rete‘n tion
&SIk

ol jboline P<0.05 aws joi

dloyo )3 i3y (sl 095 Ll Cudlii dgg (g )bline g0 0 231 A ol Lt g yie: (il (905
—Ginis 3 Shos g0l 9 00k 4 Cond JUBBI & s JUB1 g 65100k cig0il g e 53 09,5
(Y Jgao) 82 (65 e g9y LS Mg 3 SMos (ygefl iy dl>ye

Sglis (5,130 g (yga5l L Al po o B (60

Jolpe 55 W 0gy5 Ao lie Y Jos
Table 3- comparison of groups in stages

P t differen df Stages
erence o

0.80 0.25 0.66 29 F~’re-]te;st
G W

"0.004 -3.20 -5.33 22 P‘os'%-test
[BLoPlNE o

*0.0001 445 701 29 Retelntlon
N

* Transfer
0.001 -3.85 -6.91 22 e

ool Hloliae p<0.012 e jo3
yobo s YU i )b og ) il g oyl cosell  Aloye > 3 ol s T igej] b cpuizmen

S 2,8es o8 (BUD Hb0g)S 4 i (g Iolize 095 3x0 (S9y s Wi ygh 0 ,Slae 3 903l iy

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



VE0Y g ¥ 0,lond 1) 893 ¢ (o} 9 (owlini iyl y Colalllas YAY

29 NS (e Jas 0l Jured S5l 4 (00
sk & tileie 3 03 oligels 4 gt Jlanl
Rl el o)y pyed S g IS
Coyo Sl cage 9 2,50 (oBipel logile
9 (shols) 298 Wby plo b duslie > (6S0L

(Y- o) Son
0so3l ot ol 9 05 (GBS b 0g)S imen
38as o8 (3L )l 09,5 dr o JUil 5 (500l
Loas oo ol ol saiss o amsb (o
3L (Saud g ol aladls Jizal ) eslicu
bylys o Ll o a1y 09,5 cpl b 539031 Ylais
o2y Bow > AdSS G dlpl g ol xS0
Sl slis (Sias Yis! & ne opy ool
o 4 ol S e s |y oS alils 3 Slae
39800 (Siadly ey QXL o cusl >
WS (o Ly (38 2 3 Shee sl () dladls 4
il )3 1 35 00l ojlal (o) alails glis 4,
55 )18 ooliial 3)90 jLidy bl b 456 RIS
bl b agb @SS el 23 bl bx
las 8T B0 5L 1) (g a0 ol HLid
lo 4 Lus  Siwly Jdd 4 a8 olalen S 0
— @ ) gl cdllpl Jgb )3 )8 dasls
@ @y bl (YooY w2l g oods) S
09,5 ol b s yio a5 4 Y (3LS )l 0g)S (5
Syl Sy Gkl @SS (BLa)L 5> s
Gl bl & Sghee b bl L (2B
syt Gljee )5 dable g (31D g pdy Sllas]
x5k sblje jl g oaly rals |y ()l aladls o,
e Ol b gl pl Cul 03y o o
A Suwly pials Wyl slael o i (60500
4 s CS e dlldgal Sy o)l sl

3980 S5 5se Sp5k e Kl (S

S5 A g S
gyl b oy pol pimghy Lol Gua
$x5b g (Filie QU Clyjes > L
Ol sl (g foe g9y et Aiyg8 O )lge
GBS b 09y 93 ol ol les] ol 4o
JGsl 6 g0l Gty 5l (6ploline bty Yo g ol
il sl §) 5 Gy 1S3 ylee 4 <00l ol
e 4298 (6 50k cage (ligd Sl ye )8
Olijed sblze o5 Slios b &5 00 joe )
N o h)Ked g bglaw) Sl odly Hlas 1) Ugd
NN oy o 9 ) Kl ¥+ VD «568Y g syl
2P 9 VA jadgm g (Swild )l VW (o g oS
Mool b (obgd il yoi gy guned (Y41 o, e 4
S oslizl (35S LIl ¢ e sdabie Cas
G Sis yne S o OMolss sl 9550
gm0 ge Sy Cute o dbml g O)lae (Lol
b dgdee (S glaoyle x5k 5 3 Slas
S g losnliie ¢ Gy oS sblje (305 S5
it bl (yge 4 ok S0k oy 33T (slagSy
i YU iz il 5 'L (ayed acbyy S s
Sloyed (I sk (Ve V g 5 ugll,S) 58
355 Ghigel ol psmo ol 3 & (S )lie (2>
$xSob gg opl o ol Gaa cwl B ,S0L
2 P 55)lie 083,550k ya & Cunl (pl (S )Ue
089y 0l 0> GBS0k sl wdly (6,50 sl
Ol Ly g 04 (abilojls S8 (slnog )5 5>
o bl 2y IS5 b ple pllate @
x5k )SE 4 haid (BN,S0L WS e (g)Sen
395 3k & S8 gl Al s Y5 3550 ST
S (VR ohlSen 5 )3b) WS (0 B
2 igly ol (Iolie 5k Cunbye
JeoSS plateds 5 WIS (o CS b (g5 ol
ol ol )0 S e 4S5 SIS A ST (0900

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



YAY VE€4) )L@ ARS b)w 3 8,93 ‘u.ﬁé,‘” ‘:wlawau‘” Oladlao Zw‘ssl*w

ol s Sl Hlis g ,lis cou > Slas bt 4
Ol o j80g5 5 Slas jo B!l milo 395 aig
(VR e Voo Gt 5 SL) 29500
ol o S5 W bl g 58 (S 3 Sles
55,55k oS sl s ol 4y el ) ol o B
Slp 8 bl 4 (g (Sl ewd
B s (o ojlal @i 3 iy (o > 3)Skos
oozl 435l (oIS plool (gl (o)l alidls mbio
S cod (S 3 Sles bis gl (Ul ol 29
OB 5l geud (BN S0k gl ST 5L
Bl & 2ad (Stusly > 4 45 S (o0 b 0
ool Ylosl (oS 3, Sles gl b dlails
2 VA ()8 —ilgr) WS oo a5 1) 3)Shes
3 JGsl gseil 53 Sl posle 368 ol Geiow
oalisl (g @SS )b Sl (gl 4l ASS
Jlog)S 9 a8 plol (6 5Vl sy L iS5 Jg 0t
Oml 3L )L 09,5 4 gy 3)Shee YL (B LS
2 odd Dbl Bls  Sid caS e e il
Flgds bulyd ) 3)Slee bais Corge ClusT (b
o g1 Lo sl il 3o el o ((JWis)
@93 ©lizyoi (o oy cilisea 315 sl 556
g e S| (S ol @l 5 3b L ey 590
Slp 2bed Ol ped e )0 it (3L Hb Jlos!

ol 5,80 13,5 dispy
Obey Oligdods ST alon (g} gl IS ol 4
o (iman A 0L 1) (269> Sl yed il
Wb 4l o 4 plagy Gladl )3 )b sl &5 (]
Slaped o 3 pYL )8 dadls Jlasl o)

7. Steenbergen, Van Der Kamp,
Verneau, Jongbloed-Pereboom &
Masters

8. Poolton & Masters

9. Beilock, Carr, MacMahon & Starkes
10. Rendell

5 Ol Neor Joupl 5 s (Jpus)
5 95 VeV Gywe 5 ogln VeV e
oyl i 5y sl g (Y10 ) St
9 59) dstaps b Glelw jo eyl a8 Wl oo S
cga 3bj Elil 3 G S| Sl (inen
rslSo bl o) Bl 5 29800 (BLD (S
N S5 ily) dpin ol xSk sl
Sy (K5 Sl ool VY ) Kon 5 Sy
6 dbdls a4 Wl sy ol Clidss (V)
d9bse JHBT e obj elsyl )3 lsgs 9 (258
WhlSen 5 ol FD (hlSen 5 " sigen))
3908 3 (AU (5,8 Alabls oS sl iy (Y4
2> (oo (8> i 41 1) o5lal cpl ()08
Ol sl g 3l ool b (6 50k dusy oo s &
sl gy @ Cund VL (was LI cage
Ly 53 g 3,8kae cago yol ol g 2900 IS
398 (o plojer ST W plsl b g HLid oyl
S g izl i fSan 5 7 5]
NVe olas g s g papigkSlae
S T P AT SRS E S R TP =
gl @SS 3958l a5 Wl ooy lis 35 Slidss
s 2ol dte adsl LSS 5 Sloe (6l Wl o0
Sy) 290 W g S8 StalS s
5 T Usy ey Tkl oeale S oS

(PN o) Kan
Jds 4 s 8148 &S wmd o ol Cladss
2B g Gl 550 53 gde pu o iy pdld

1. Maxwell, Masters & Eves
2. Boaz-Curry

3. Peng

4. Yan, Zhang, Gong & Weng
5. Rimoldi

6. Maxwell

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



VE0Y g ¥ 0,lond 1) 893 ¢ (o} 9 (owlini iyl y Colalllas YA£

JBsl 4 s gyt (pi5u 8l YU (8" aladls

e 4298 O)lee 650k 53 peS ()8 dladls

P g POl
igled ol ged Gz 9 Bisel ol g )Ke |
5 ohlSar olos g b olSjonl Sty Con Jgtume

Sk gy oM Giagk cnl sl oS Sy
s 10,08 g b JlS cinges

1. Baker, J., Cote, J.,, & Abernethy, B.
(2003). Sport-specific practice and the
development of expert decision-making
in team ball sports. Journal of applied
sport psychology, 15(1), 12-25.

2. Barbey, A. K, Koenigs, M., &
Grafman, J. (2013). Dorsolateral
prefrontal contributions to human
working memory. cortex, 49(5), 1195-
1205.

3. Beilock, S. L., Carr, T. H., MacMahon,
C., & Starkes, J. L. (2002). When
paying attention becomes
counterproductive: impact of divided
versus skill-focused attention on novice
and experienced performance of
sensorimotor skills. J Exp Psychol
Appl, 8(1), 6-16.

4. Boaz-Curry, K. T. R. (2018). Fatiguing
verbal working memory to reduce
explicit hypothesis testing during skill
acquisition: A new implicit motor

learning paradigm? (Doctoral
dissertation, The  University of
Waikato).

5. Buszard, T., Masters, R. S., & Farrow,
D. (2017). The generalizability of
working-memory capacity in the sport
domain. Current opinion in
psychology, 16, 54-57.

6. Darnis, F., & Lafont, L. (2015).
Cooperative learning and dyadic

4 e pVL LS L g i &y 39y g
oS ‘)9‘“’(5‘ uLe(_, d)j_)l, dl_{z, d)}l).uu)l )I odlaswl
IS 5 o Al 4 (Sady JalS e
h B xSl g d9de <5 dlldeal
coge oS (Bl b S Je S o s
S i 55 5 55

Dgdse ol
Juzsl b eSlie Gbgs clypes 1llie oly

&b

interactions: two modes of knowledge
construction in  socio-constructivist
settings for team-sport teaching, 20(5),
459-473.

7. Ghasemian moghadam, M., Taheri, H.
(2015). The Effect of Attentional
Instruction on Table Tennis Players'
Performance under Pressure. Journal of
Motor Learning and Movement, 6(4),
475-491.

8. Granados, C., & Wulf, G. (2007).
enhancing motor learning through dyad
practice: contributions of observation
and dialogue. Res Q Exerc Sport,
78(3), 197-203.

9. Guadagnoli, M. A., & Lee, T. D.
(2004). Challenge point: a framework
for conceptualizing the effects of
various practice conditions in motor
learning. J Mot Behav , 36(2), 212-224.

10. Handford, C., Davids, K., Bennett, S.,
& Button, C. (1997). Skill acquisition in
sport: Some applications of an evolving
practice ecology.
J Sports Sci, 15(6), 621-640.

11. Karlinsky, A., & Hodges, N. J. (2018).
Turn-taking and concurrent dyad
practice aid efficiency but not
effectiveness of motor learning in a
balance-related task. J Mot Learn
Dev, 6(1), 35-52.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License


https://www.tandfonline.com/doi/abs/10.1080/10413200305400
https://www.tandfonline.com/doi/abs/10.1080/10413200305400
https://www.tandfonline.com/doi/abs/10.1080/10413200305400
https://www.tandfonline.com/doi/abs/10.1080/10413200305400
https://www.tandfonline.com/doi/abs/10.1080/10413200305400
https://pubmed.ncbi.nlm.nih.gov/22789779/
https://pubmed.ncbi.nlm.nih.gov/22789779/
https://pubmed.ncbi.nlm.nih.gov/22789779/
https://pubmed.ncbi.nlm.nih.gov/22789779/
https://pubmed.ncbi.nlm.nih.gov/22789779/
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://psycnet.apa.org/record/2002-02431-001
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://researchcommons.waikato.ac.nz/handle/10289/12383
https://www.sciencedirect.com/science/article/pii/S2352250X16302202
https://www.sciencedirect.com/science/article/pii/S2352250X16302202
https://www.sciencedirect.com/science/article/pii/S2352250X16302202
https://www.sciencedirect.com/science/article/pii/S2352250X16302202
https://www.sciencedirect.com/science/article/pii/S2352250X16302202
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://www.tandfonline.com/doi/abs/10.1080/17408989.2013.803528
https://jmlm.ut.ac.ir/article_52813.html
https://jmlm.ut.ac.ir/article_52813.html
https://jmlm.ut.ac.ir/article_52813.html
https://jmlm.ut.ac.ir/article_52813.html
https://jmlm.ut.ac.ir/article_52813.html
https://jmlm.ut.ac.ir/article_52813.html
https://pubmed.ncbi.nlm.nih.gov/17679493/
https://pubmed.ncbi.nlm.nih.gov/17679493/
https://pubmed.ncbi.nlm.nih.gov/17679493/
https://pubmed.ncbi.nlm.nih.gov/17679493/
https://pubmed.ncbi.nlm.nih.gov/17679493/
https://pubmed.ncbi.nlm.nih.gov/15130871/
https://pubmed.ncbi.nlm.nih.gov/15130871/
https://pubmed.ncbi.nlm.nih.gov/15130871/
https://pubmed.ncbi.nlm.nih.gov/15130871/
https://pubmed.ncbi.nlm.nih.gov/15130871/
https://www.semanticscholar.org/paper/Skill-acquisition-in-sport%3A-some-applications-of-an-Handford-Davids/1ac9b7262073580baec1691006a7dbca7c1d5425
https://www.semanticscholar.org/paper/Skill-acquisition-in-sport%3A-some-applications-of-an-Handford-Davids/1ac9b7262073580baec1691006a7dbca7c1d5425
https://www.semanticscholar.org/paper/Skill-acquisition-in-sport%3A-some-applications-of-an-Handford-Davids/1ac9b7262073580baec1691006a7dbca7c1d5425
https://www.semanticscholar.org/paper/Skill-acquisition-in-sport%3A-some-applications-of-an-Handford-Davids/1ac9b7262073580baec1691006a7dbca7c1d5425
https://www.semanticscholar.org/paper/Skill-acquisition-in-sport%3A-some-applications-of-an-Handford-Davids/1ac9b7262073580baec1691006a7dbca7c1d5425
https://journals.humankinetics.com/view/journals/jmld/6/1/article-p35.xml
https://journals.humankinetics.com/view/journals/jmld/6/1/article-p35.xml
https://journals.humankinetics.com/view/journals/jmld/6/1/article-p35.xml
https://journals.humankinetics.com/view/journals/jmld/6/1/article-p35.xml
https://journals.humankinetics.com/view/journals/jmld/6/1/article-p35.xml
https://journals.humankinetics.com/view/journals/jmld/6/1/article-p35.xml

YAD

12.

13.

14.

15.

16.

17.

18.

19.

20.

Y€+ )LQQ AR b)w I 2,93 “:;35)9 u‘“‘““u’s: Slle :‘:vﬁ‘glg,w

Ko, Y. G., & Hall, K. G. (2017). The
Effect of Randomizing the Order of
Practice Trials in the Dyad Practice of a
Golf Putting. International Journal of
Human Movement Science, 11(1), 75-
85.

Liao, C. M., & Masters, R. S. (2001).
Analogy learning: A means to implicit
motor learning. J Sports Sci, 19(5),
307-3109.

Masters, R. S. (1992). Knowledge,
knerves and know-how: The role of
explicit versus implicit knowledge in
the breakdown of a complex motor skill
under pressure. Br J Psychol, 83(3),
343-358.

Maxwell, J. P., Masters, R. S. W., &
Eves, F. F. (2000). From novice to no
know-how: A longitudinal study of
implicit motor learning.
J Sports Sci, 18(2), 111-120.

Mdiller, S., & Abernethy, B. (2012).
Expert anticipatory skill in striking
sports: A review and a model. Research
quarterly for exercise and sport, 83(2),
175-187.

Panzer, S., Haab, T., Massing, M.,
Pfeifer, C., & Shea, C. H. (2019). Dyad
training protocols and the development
of a motor sequence
representation. Acta Psychol

(Amst), 201, 102947.

Peng, L., Zhang, G., Hai-Yan, Y., Ran,
Z., & Yu-Qi, G. (2012). Training-
dependent cognitive advantage is
suppressed at high altitude. Physiol
Behav, 106(4), 439-445.

Poolton, J. M., & Masters, R. S. W.
(2010). Leading article: Discovering
golf's innermost truths: A new approach
to teaching  the game: A
commentary.Int J Sports Sci Coach,
5(Supplement 2), 119-123.

Poolton, J. M., & Zachry, T. (2007). So,
you want to learn implicitly? Coaching
and learning through implicit motor
learning techniques. Int J Sports Sci
Coach, 2(1), 67-78.

21.

22.

23.

24,

25.

26.

27.

28.

Rendell, M. A., Masters, R. S., Farrow,
D., & Morris, T. (2010). An implicit
basis for the retention benefits of
random practice.J Mot Behav, 43(1), 1-
13.

Rimoldi, S. F., Rexhaj, E., Duplain, H.,
Urben, S., Billieux, J., Allemann, Y.,
Romero, C., Ayaviri, A., Salinas, C.,
Villena, M., Scherrer, U., & Sartori, C.
(2015). Acute and chronic altitude-
induced cognitive dysfunction in
children and adolescents. J Pediatr, 169
(N2), 238-243.

Schaefer, S., & Scornaienchi, D.
(2020). Table tennis experts outperform
novices in a demanding cognitive-
motor dual-task situation. Journal of
motor behavior, 52(2), 204-213.
Schmidt, R. A., Lee, T. D., Winstein,
C., Wulf, G., & Zelaznik, H. N.
(2018). Motor control and learning: A
behavioral emphasis. Human Kinetics.
Schneider, W., & Shiffrin, R. M.

(1977). Controlled and automatic
human information processing: .
Detection, search, and

attention. Psychological review, 84(1),
1-66.

Shea, C. H., Wulf, G., & Whltacre, C.
(1999). Enhancing training efficiency
and effectiveness through the use of
dyad training. J Mot Behav, 31(2), 119-
125.

Shebilske, W. L., & Regian, J. W.
(1992, October). Video games, training,
and investigating complex skills.
In Proceedings of the Human Factors
Society Annual Meeting). Vol. 36, No.
17, pp. 1296-1300). Sage CA: Los
Angeles, CA: SAGE Publications.
Siavashi, E., Zareian, E., Daneshfar, A
(2017). The Effect of Exercise
Positional Arrangement (Individual,
Dyad, Group) on Acquisition and
Retention of Rope-Jumping Skills in
School  Children. Motor  Behavior,
9(27), 153-166 In Persian.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License


https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE07200410&language=ko_KR
https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE07200410&language=ko_KR
https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE07200410&language=ko_KR
https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE07200410&language=ko_KR
https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE07200410&language=ko_KR
https://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE07200410&language=ko_KR
https://pubmed.ncbi.nlm.nih.gov/11354610/
https://pubmed.ncbi.nlm.nih.gov/11354610/
https://pubmed.ncbi.nlm.nih.gov/11354610/
https://pubmed.ncbi.nlm.nih.gov/11354610/
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-8295.1992.tb02446.x
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-8295.1992.tb02446.x
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-8295.1992.tb02446.x
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-8295.1992.tb02446.x
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-8295.1992.tb02446.x
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-8295.1992.tb02446.x
https://www.tandfonline.com/doi/abs/10.1080/026404100365180
https://www.tandfonline.com/doi/abs/10.1080/026404100365180
https://www.tandfonline.com/doi/abs/10.1080/026404100365180
https://www.tandfonline.com/doi/abs/10.1080/026404100365180
https://www.tandfonline.com/doi/abs/10.1080/026404100365180
https://shapeamerica.tandfonline.com/doi/abs/10.1080/02701367.2012.10599848
https://shapeamerica.tandfonline.com/doi/abs/10.1080/02701367.2012.10599848
https://shapeamerica.tandfonline.com/doi/abs/10.1080/02701367.2012.10599848
https://shapeamerica.tandfonline.com/doi/abs/10.1080/02701367.2012.10599848
https://shapeamerica.tandfonline.com/doi/abs/10.1080/02701367.2012.10599848
https://www.sciencedirect.com/science/article/abs/pii/S0001691819300836
https://www.sciencedirect.com/science/article/abs/pii/S0001691819300836
https://www.sciencedirect.com/science/article/abs/pii/S0001691819300836
https://www.sciencedirect.com/science/article/abs/pii/S0001691819300836
https://www.sciencedirect.com/science/article/abs/pii/S0001691819300836
https://www.sciencedirect.com/science/article/abs/pii/S0001691819300836
https://www.sciencedirect.com/science/article/abs/pii/S0031938412000959
https://www.sciencedirect.com/science/article/abs/pii/S0031938412000959
https://www.sciencedirect.com/science/article/abs/pii/S0031938412000959
https://www.sciencedirect.com/science/article/abs/pii/S0031938412000959
https://www.sciencedirect.com/science/article/abs/pii/S0031938412000959
https://journals.sagepub.com/doi/10.1260/1747-9541.5.s2.129
https://journals.sagepub.com/doi/10.1260/1747-9541.5.s2.129
https://journals.sagepub.com/doi/10.1260/1747-9541.5.s2.129
https://journals.sagepub.com/doi/10.1260/1747-9541.5.s2.129
https://journals.sagepub.com/doi/10.1260/1747-9541.5.s2.129
https://journals.sagepub.com/doi/10.1260/1747-9541.5.s2.129
https://journals.sagepub.com/doi/10.1260/174795407780367177
https://journals.sagepub.com/doi/10.1260/174795407780367177
https://journals.sagepub.com/doi/10.1260/174795407780367177
https://journals.sagepub.com/doi/10.1260/174795407780367177
https://journals.sagepub.com/doi/10.1260/174795407780367177
https://www.tandfonline.com/doi/full/10.1080/00222895.2010.530304
https://www.tandfonline.com/doi/full/10.1080/00222895.2010.530304
https://www.tandfonline.com/doi/full/10.1080/00222895.2010.530304
https://www.tandfonline.com/doi/full/10.1080/00222895.2010.530304
https://www.tandfonline.com/doi/full/10.1080/00222895.2010.530304
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://repositorio.umsa.bo/handle/123456789/14765
https://www.tandfonline.com/doi/abs/10.1080/00222895.2019.1602506
https://www.tandfonline.com/doi/abs/10.1080/00222895.2019.1602506
https://www.tandfonline.com/doi/abs/10.1080/00222895.2019.1602506
https://www.tandfonline.com/doi/abs/10.1080/00222895.2019.1602506
https://www.tandfonline.com/doi/abs/10.1080/00222895.2019.1602506
https://books.google.com/books?hl=en&lr=&id=EvJ6DwAAQBAJ&oi=fnd&pg=PR1&dq=%EF%80%AD%09Schmidt,+R.+A.,+Lee,+T.+D.,+Winstein,+C.,+Wulf,+G.,+%26+Zelaznik,+H.+N.+(2018).+Motor+control+and+learning:+A+behavioral+emphasis.+Human+kinetics.&ots=k5BldCr9MD&sig=g4wCG7ePyVJ2WpdLCZfjPVo5yw8#v=onepage&q=%EF%80%AD%09Schmidt%2C%20R.%20A.%2C%20Lee%2C%20T.%20D.%2C%20Winstein%2C%20C.%2C%20Wulf%2C%20G.%2C%20%26%20Zelaznik%2C%20H.%20N.%20(2018).%20Motor%20control%20and%20learning%3A%20A%20behavioral%20emphasis.%20Human%20kinetics.&f=false
https://books.google.com/books?hl=en&lr=&id=EvJ6DwAAQBAJ&oi=fnd&pg=PR1&dq=%EF%80%AD%09Schmidt,+R.+A.,+Lee,+T.+D.,+Winstein,+C.,+Wulf,+G.,+%26+Zelaznik,+H.+N.+(2018).+Motor+control+and+learning:+A+behavioral+emphasis.+Human+kinetics.&ots=k5BldCr9MD&sig=g4wCG7ePyVJ2WpdLCZfjPVo5yw8#v=onepage&q=%EF%80%AD%09Schmidt%2C%20R.%20A.%2C%20Lee%2C%20T.%20D.%2C%20Winstein%2C%20C.%2C%20Wulf%2C%20G.%2C%20%26%20Zelaznik%2C%20H.%20N.%20(2018).%20Motor%20control%20and%20learning%3A%20A%20behavioral%20emphasis.%20Human%20kinetics.&f=false
https://books.google.com/books?hl=en&lr=&id=EvJ6DwAAQBAJ&oi=fnd&pg=PR1&dq=%EF%80%AD%09Schmidt,+R.+A.,+Lee,+T.+D.,+Winstein,+C.,+Wulf,+G.,+%26+Zelaznik,+H.+N.+(2018).+Motor+control+and+learning:+A+behavioral+emphasis.+Human+kinetics.&ots=k5BldCr9MD&sig=g4wCG7ePyVJ2WpdLCZfjPVo5yw8#v=onepage&q=%EF%80%AD%09Schmidt%2C%20R.%20A.%2C%20Lee%2C%20T.%20D.%2C%20Winstein%2C%20C.%2C%20Wulf%2C%20G.%2C%20%26%20Zelaznik%2C%20H.%20N.%20(2018).%20Motor%20control%20and%20learning%3A%20A%20behavioral%20emphasis.%20Human%20kinetics.&f=false
https://books.google.com/books?hl=en&lr=&id=EvJ6DwAAQBAJ&oi=fnd&pg=PR1&dq=%EF%80%AD%09Schmidt,+R.+A.,+Lee,+T.+D.,+Winstein,+C.,+Wulf,+G.,+%26+Zelaznik,+H.+N.+(2018).+Motor+control+and+learning:+A+behavioral+emphasis.+Human+kinetics.&ots=k5BldCr9MD&sig=g4wCG7ePyVJ2WpdLCZfjPVo5yw8#v=onepage&q=%EF%80%AD%09Schmidt%2C%20R.%20A.%2C%20Lee%2C%20T.%20D.%2C%20Winstein%2C%20C.%2C%20Wulf%2C%20G.%2C%20%26%20Zelaznik%2C%20H.%20N.%20(2018).%20Motor%20control%20and%20learning%3A%20A%20behavioral%20emphasis.%20Human%20kinetics.&f=false
https://psycnet.apa.org/record/1977-20305-001
https://psycnet.apa.org/record/1977-20305-001
https://psycnet.apa.org/record/1977-20305-001
https://psycnet.apa.org/record/1977-20305-001
https://psycnet.apa.org/record/1977-20305-001
https://psycnet.apa.org/record/1977-20305-001
https://www.tandfonline.com/doi/abs/10.1080/00222899909600983
https://www.tandfonline.com/doi/abs/10.1080/00222899909600983
https://www.tandfonline.com/doi/abs/10.1080/00222899909600983
https://www.tandfonline.com/doi/abs/10.1080/00222899909600983
https://www.tandfonline.com/doi/abs/10.1080/00222899909600983
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://journals.sagepub.com/doi/abs/10.1518/107118192786749405
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358
https://www.sid.ir/en/journal/ViewPaper.aspx?id=578358

(XD )LQ—} ARS b)‘.owtv I 0593 ¢ 0.43)‘)9 u*“'“’u'” Ol

29.

30.

Steenbergen, B., Van Der Kamp, J.,
Verneau, M., Jongbloed-Pereboom,
M., & Masters, R. S. W. (2010).
Implicit and  explicit  learning:
Applications from basic research to
sports for individuals with impaired
movement dynamics. Disability and
Rehabilitation, 32(18), 1509-1516.
Tolsgaard, M. G., Madsen, M. E.,
Ringsted, C., Oxlund, B. S., Oldenburg,
A., Sorensen, J. L., & Tabor, A. (2015).
The effect of dyad versus individual
simulation-based ultrasound training on
skills transfer. Med Educ, 49(3), 286-
295.

31.

32.

33.

YA

Tomporowski, P. D. (2003). Effects of
acute bouts of exercise on cognition
Acta Psychol (Amst), 112, 297 — 324
Yan, X., Zhang, J., Gong, Q., & Weng,
X. (2011). Prolonged high-altitude
residence impacts verbal working
memory: An fMRI study.
Exp Brain Res, 208(3), 437-445.

Zhu, F.F., Yeung, A. Y., Poolton, J. M.,
Lee, T. M. C.,, Leung, G. K. K., &
Masters, R. S. W. (2015). Cathodal
transcranial direct current stimulation
over left dorsolateral prefrontal cortex
area promotes implicit motor learning
in a golf putting task. Brain Stimul,
8(4), 784-786.

B¢

Sl o o SSs Gl Ll

Sldlbs e 9,

59 G.S)L.....c

b9 Ol s

omeS eyl

10.22089/SPSYJ.2021.10182.2127 : Jlusws dwlls .YFA-AF

Siyavashi, E; Heyrani, E; & Zareiyan, E. (2022). The Effectiveness of
Participatory Dyad Exercises in Different Cognitive Conditions on
Table Tennis Forehand. Sport Psychology Studies, 11(39), 269-86. In
Persian. DOI: 10.22089/SPSYJ.2021.10182.2127

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License


https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://www.tandfonline.com/doi/abs/10.3109/09638288.2010.497035
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://onlinelibrary.wiley.com/doi/full/10.1111/medu.12624
https://www.sciencedirect.com/science/article/abs/pii/S0001691802001348
https://www.sciencedirect.com/science/article/abs/pii/S0001691802001348
https://www.sciencedirect.com/science/article/abs/pii/S0001691802001348
https://link.springer.com/article/10.1007/s00221-010-2494-x
https://link.springer.com/article/10.1007/s00221-010-2494-x
https://link.springer.com/article/10.1007/s00221-010-2494-x
https://link.springer.com/article/10.1007/s00221-010-2494-x
https://link.springer.com/article/10.1007/s00221-010-2494-x
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852
https://www.sciencedirect.com/science/article/abs/pii/S1935861X15008852

