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Design and Development of a Computer Game for
Time Reproduction Training: A Pilot Study

Introduction: Wovel findings in neuroscience have suggested that individuals may
strive to tramn their brains to improve their cogmitive abilities including worlang memory
and attention. On other hand, according to the Attentional Gate Model (AGM), our
perception of time roots 1n cognitive processes such as attention, worling memory.
Method: Taling the above into consderation, in order to improve such cogmitive
processes, a tme reproduction training tool in the form of game was designed and
developed. The purpose of this study was to pnmanly examine the effect of our designed
game on time reproduction performance. To this end, in the framework of single-subject
(4-B) design, 4 subjects (6-12 years old) were enrolled Subjects” performance in time
reproduction task was measured duning four phases including baseline, dunng training,
immediately after the traiming as a post-test and 30 days following post-test as a follow—
up. Effect sizes (Cohen’s d) and (PND) were calculated in all subjects. Results: Despite
the intervention effect for some subjects, overall results suggest a large vanability.
Furthermore, performance 1n reproduction task and performance in training sessions were
compared to examune whether improvement on traming transferred to performance.
Conclusion: We argue that vanability 1n effect transmmssion maght refer to differences in
the nature of tratming and assessment tools This was a pilot study to test the impact of
time perception traning by means of a game training and continued research 1s required
to conclude on such an effect.
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Age= Calculate age (date)

DB-Query= "select * from Table Name
where name=""+tname+"""";
information= Call (DB-Query);

if name= DB- Query then

open the game

page Has Been Designed based on age;
end if

random-ID= random
(600,700,800,2800,300-,3200);
jmp-system= jump-criteria (random-ID);
jmp-subject= subject reproduction

if time(jump-system )= time (jump-subject)
{show-mesasge (“Win");

send-signal (System-USB-Port);}

Esleif time(jump-system )<=time(jump-
subject)

{show-mesasge(“Over”);

end if

Save-Database
(information[name,date,age,gender,game-
state etc...]);

Go to Start; }

Search

DB-Query="select * from Table Name
where name=""+name+""" etc;
information= Call (DB-Query);

print “Name is a *“, information.name;
print “Date is a “, information. Date;
print “Age is a*, Age;

print “Gender is a”, information.gender;
print “Win/Loss state is a “,

information.game-state;

ol ¥ paeas) ool ) pzi Sy 35300 Y
Wl 0l Bt ) polbiend AT

g ol aiiy VY-

ULN2803 ' i : s a8  Soa,U sy XYY
T claly joSae o £ b, RS232 oS APG

USB 4, RS232 Juw Y-

4355 ae Y-F

5 Advances in Cognitive Science, Vol. 17, No. 4, 2016



ASan g pall | el dzmyad

' 4
C P4
N o \\/\
5] e R
; * ; i g * " = A e =
W TITTT 3T o o
ey
4
v — il gy
! /‘\v
)
7 7T P P PP A
xﬁi"*a};‘(a}f‘ -'}zﬂf{f%j;y i J _J“;'j __{j ‘3%i 3%33}
- <4 {‘)

Wl g elgS Glaj sl ) 58 ylewi (090l 3,80es 43 sunds gy N laged

Y ayled 3903l (615 £ pRu 5 0905l ot ijael Wl hd ol pe SUST a4y g39mn o3 5 B d jlate Y Jsan

SrSe wbhd oejl ey wl b oijeel al s #1 gl olej
\ \ ) PND oligS
-b.YV-F -b.FOYF -YLAYOF d Cohen
! ! \ PND
-YLA0FY B EEY “N.aeYF d Cohen Xl
(F-Y: 1T} a3

Olej g3l e Lsy oy pslateds sl B
lej il Lhoe lSS claodld b b Sogejl by
godls oL 13 aa bpdd claeds b o (Wil ceond)
353 )3 (3safl 3 Ses (opos Siky &5 (o S L
J e @l gghte fudy WS pedi g s ol gL
o3l toles " Bl 5ol oy Bl I b 5 (one Bl
iomeS d 5l ey o0 5l M (gojladl oy sl &5 3
Jute yslatens a3 aslizad (7D FF) PND (3]l e
osls 3llae;ud wlal p lajlogel (iocie o) sawds
Sl i Sl 4 e b)) ol 0 45 A8 S
oo el Cams 4y (i a5 Sl a5 il 5o s

1. Trend
2. Effect size
3 Percentage of non-overlapping data (PIND)

oS e (Fasafl s b s | Sl e il g
2og Al Wo A F F as () o ;508 S8 F olaws
ol SaS Bl el plsea upmed 0 Bs) @
2 Sejlal (lef Maiil) atanls peine dls e jlis
alo ya) A3 (pojlal )b an diuly yuite b b3 Aoy
L;.‘IAS' Jmi;) |)q-| Q[:B dj}).nj él:‘-lJm él:-).qwg{A
ol 2 83 0o Bisel il G j b Sogejl
e o el o azals olagate (S (o uSejlul calilie
a5 el g Wlilie | g 285 Sjpe (il aul>
size (33000 ogail g s po oo S o335l amy 4 23
SlSS el Gl Al aSejlul Sy lesa At
& Ggajl b el ol b S plodd ol s laee o
o 3 loj Sl Cosl by ol aad Y o

a5 1l (4883 ) plej audedjl Jhomi AdSS

DAY IFAE o oplad AV Jlo o 25bs ple glaa3l

Advances in Cognitive Science, Vol. 17, No. 4, 2016

6



olej adeiil cusd (sl by sl cslo 5 b

-t & o T -

I P

=
7
(

.\f“-\f»%fA
i

PR

S gy

I

- - £

g oS ploj 51 ¥ (8l gl 3, 8es 3 puds gy T laged

T oo lend (33051 5151 55 5 90l o ijael wl had Ualie SUSET 4y s05 o0 g BT d jlade T Jgan

$r%e ab hi o9ejl o b lad ajsel al bé A1 gojladt olej
.5 . . PND sligs
—+ DA < FYYY VWA d Cohen
Fo. Fo £ PND
Vb —Y.0.¥F -1 d Cohen il

R [PV A P
hﬂ).u.l.’l‘ ‘:Jlu.d g sﬂl 5 Lsﬁ)ln-n:i |3M-: & ¥ daju Jn.l:b
.Lh:lu.n u].......l I) Pn) u.lilspn }J nl.n,f L:r) .LJ}JJLI Ls!
g u:l)'g.ali d.J.ﬁ-J.o 2 .'l,...:»un sanlie s ﬁ;u]@iﬁ
s Sl 038 2 el b 4 S geil g

dw pd 2y lej adeiil (ol b s ulr-’ oSl pien
d.il: la.\-d.iMLg)cL UB")U‘“" :du)s.elj ‘_ng-'iu
ool 02181 3l Doy g 0 ety a5 ol bagze
o s Yosed 2 s (Sasajl ln Ljet )
A ob 3 God Sdgejl beS olej ,._g';.r i 88 B 18
dul: lm»d.tm‘_g)ai.; c_JB"“)LJ"‘-’ su..l)n.ai de;-w
Sordg | &5 cual edls laS seug
bvsze cpSn cdlsye ln s Vb sejlm s Pjsel
J..:J..l ‘:JLQ‘; Lfl)'.’ aL’.‘S a5 ool LF”:' 2 Uﬂ' el LRI
alal s df‘_g)glﬂd..; ] B3g40 “;uﬁl

gil>ye 0> slp

éJ.:-).q s 1.5')4.

¥ DAY]IPAE i alad WY Jlo o 2ol pgle glaajl

Ot el Sle adeTil CBd 0 deuy (godinalds

33 Wosed peid opaS d 20, b A gojlal oy ol
ol SBy ol conimd Ll dle 5 she Cuo
olej Al Lo IS 4y boype claasil (i
2 Jol gl oLssS lej 3sijly 4 bgsse (slaodl>
Jodzr sV oojlad Jhages 3 plej Wesly o ilSS
odhlie oged & dned bzl oad a3y fuled V golet
sl Jolpe 3 Gogajl clad f5pe a5 05 5 e
pbasanbh S a g cn o Sy s os el
ot Sl s a8 ol 4zl tal glakis e LB
=l ol Ghe (Y ojled Jaan) Bs) s s L 3 cojlul
Slts ) adslae YLy b 2 93y 45 g ygboay foel
odlnd Ll (pdle ¢ jho S p3 slboyel juedi) 203 00
olej 2dsijl a4 baye @l pizeen ol =8> 28l
Pisal GYL s || SUs 35 oseil cal o 4l
S 1550 3 il sbjsel Jolse 0 plej ST

7 Advances in Cognitive Science, Vol. 17, No. 4, 2016



ASan g pall | el dzmyad

.4
5 ali S ey
¥
-". ’h-\.._,’...:-‘
3 k_“_—‘\‘/' " /‘o
y 7 7 > EC
T hyi’y{jk)"j g 53?‘1 :f;fj:s?ﬁ
i
LT V. =L p )
. A
L ¥
)
7 F T 7 e e L e LR LR
\'}'}L“A},L"‘J?L afif{yafgy )Q;E J‘;ﬁ J‘r% \Bi‘t&%i J%’j
- - z

Ll g 0Ugs laj g1 ¥ (52 leni agajl 3)Slas 43 yud aigy ¥ jlages

Y oolas Soge3l 510 508 5 90l o pieel sl had Jalpe US4y 639u4 o0 g oagS d e T J5us

$ R ol b 090l e by S wijel wly hd #1531l ol;
Fe ) \ PND aligf
¥ AAFA ARy LA d Cohen
: : . PND
VLALEE - FOYY LAFFA d Cohen aily
A 3500 jdged ul AR g pSeds el Al o) ol 035 230 M (018 6 el P jse!

S 52 las sl JKJL:J el I’JLH u.bs.aﬁ 4y l:lg.:}.o
Olej el oy (Sl 5wk ploj lp jhe cabi

(§ 25 4 g ooy
SB) 5 gt 2 |y (S Beal 1l ool claasllas
oliad  caldbls . ¢)l5  caldbls  Joo u._._];a_J oo Slas
dxgi g aladls o (VF) JLuS,5 ol o JYazal 5 cae
gojleyd LS Jae gudo copezen ladly oLis (YY-VY)
Shal (olazl s 205 ol Jae o (e 355 (VF) 295
amta i glasnld 3Slee Job sloj 5 ool
S s bl [:T"l' J"F’) cloaelB claaz.n (YD)
25e 2 pesaty Sy Gl 525 5 (YA TA) addl
cpl jl plase s S5 a5 WS len ol (YR o)
Jto ely 15555 ol 38kes a3 b Ky bl
P oar alulal (255 e s o) Slay tg 23

Psajl cpl 45 2k e L ¥ Jlagel o F Jsia (claabl
gals e 3l plej e @r s b plej ln o
zp al b3 4 cund xSy s Osejlom djsel
Wl 02,55 2Byl

38les sexs glbesly flod 4 base claazdl (o
380es 8 ojlad jloged bt fjeel claands )5 Jdesjl
ol & amse Gl 1) sl Glaandy 3 Saga]]
Ll gedly oBGL 3 ol nﬁi:ﬁ clrodly fusls e yloges
el o SThal 2 isel slaands o

2 Jd Poseil 3 Sles il & barse 4 Gl g
A3 e Gl |y o8 Gl il plej o ol g5k
b e Lgh‘oa.‘nh W d..-gfugj olies” lej 1.5')‘. as Jb o
el 028 0313 tuled & Joaed 10 ped Sdsejl 3 Sles 4
2 ks ol lej 50 op plej ik e jl Sl &5
sablie 3 laged )0 a5 WeS led (puired (sl 2 o)

P &g ol ploj 3 & g Sse]l 3Sles 255

DAY IraE 6 oolad AV Jlo a5k pyle slaest A

Advances in Cognitive Science, Vol. 17, No. 4, 2016 8



ceploj deiil cusl iy sl Wby sl cslo 5 b

1

.

¥

g

KT FTTST
1

v 4

E !

F

]

it . .

7 T ;

AT TTIT

R C
-ﬁ {E_Jﬁ ;r)f ;?2

S~y

4—0._"/»*—-‘

A g g

Al g Ugs nlag 6l £ g8 land Jdgejl 3 )Slee ;5 pudi Wy £ laged

€ ojlons ogeil 6152 508 g 90l s pijeel arly b s lpe S 4 6390 o3 g oRsS d Jlase £ Jgan
ErSw aly bs ogeil om b b gl b b Pyl olej
" ; . PND 2ligs
VYAV LAAEY LYETY d Cohen
7Y - ¥ PND
. TAYA AT -.Aaay d Cohen EH

A e b auglie ) ob g (255 0s,0) S2gejl 263

S a3 AT oyl 03gr e Yl (255 )
des wod il 5 obsS gloj Bk 92 b 0 b Sosaejl
ole b dge)l cded a0 0 b ol Jo Kleds
280es 2025k b dgajl jl (B ol 2 0gde ol 035
S ajl o (ak boobiss) Slej ejl St 3 o
2B oSS e b oM ol ulealy e byt
2 b a5 0950 4 ke Al Sl (b )0 3 Ses
Sl bl @B b il )2 0 Shes S )lse 4e s ¥
S8ty 45 iz T Bl ol s 3 el 283
S5 a5 deS led a5 e ool o5 3 o M Jlazl o) e
el gt Bl sage el L B B aysrall
ol 32 esde (VF) el (g)laid o (o)l oSy
sl Gl e (o359 iy ar g eras e
S e Sgpbay (Vo) col Sglite 3 g)laid
4 )5 ly s Gl e 4 ced (gl

q DAY]IPAE i alad WY Jlo o 2ol pgle glaajl

s'f"\} Sl A o)l8 galadls ¢ dngd e oledSles
ol eges sl 85 s o Lol by (Y
Alesa Olo Slpl & a3 wyn wsid Gl ek
L.'.T.';-LL.,‘J ‘_gl.h.!\..’_ﬂ)s )'| Lg.‘n|.h.'u‘ J‘,S.l.e.'.‘- J.al:- as ‘_an.L‘;Lié
el Cuol 23S Sisel )bl MileS o w03 el
olej ks s Sl p3 (ool Jalse 4l 4 a2 L
Il anty @ arg b 23l Stk 0 )l 28
2oils 3 43S s gl sk o e sty
b el ool oz ilig s bos e o U
(e k) (b)) o Laggingejl jlland dal oy yo 02
Sde d S3sejl b duds 2 3w dlsye 3 el fos @
A5 ol Bjeel aad amle b 3okl addy Y-
4w s oseflmg (g dpeldl oo & auda ¥ 1 2jsal
i 2 o WS plen a8 B S (60K (sefl ol S
p A3l fF0 8 Dgagl a3 sanlie lbazdl

alx oo i) @ ol STl 3 b pogel > Sles

9 Advances in Cognitive Science, Vol. 17, No. 4, 2016



ASan g pall | el dzmyad

—

\ %) ———
Ao
7 e

o jeel Clls 4y byiyo laged 0 lagel

k) Jolss b 5 (pee | ile Jelse Lwgd e
w2l sos & (jsel bl S aizen s a5 )5 i
obld ealie oy pize oly |8 Bl a9l a5 503
dp oo B &5 S e oyitn luebl b b 3]
b 3855 10 2a8 o ity cplpls ool a3g leles
sl ob; sl slbdwls dlass g diges dla oanl
Jd.t] sl L‘,L«-q-h u.-].;)ﬂ 8 Suedl 0l oalizl ‘._L;'.S‘ a”f
feus basl glacs b o

jloeael ey 4 mls b oag cusly el L gLl o
pie b isudl pesad 0 ldied S ask
Slej Sl cusd 3 et (Sl gl A5
3e50e Sl (g jlulety ers onl b 3sed oS e
223 (il il Bl I Al 5 e il s Bl LT
8870 503 (s jl g el pas b ol g o I len
Meiin e ol 313 18 oy 3p0e |y Slej ST s
A8l a4ty o35 s e 2]

QENTO & 2 s : aAY/VIYY bl

1. Toplak M. E, Dockstader C, Tannock E.
Temporal 1nformation processing i ADHD,
Findings to date and new methods. Journal of
Neuroscience Methods 2005,151:15-29,

JUsl Sl ssael (b (V0] Bl gty ey
0sSE plej el (o)lny ST @ ()lad cal B
b fse o2 o (YY) ol ob a8 wlasls L5 ol 5>
ngL\:-_...& 8 gyl gl IS -_g)uf Olej ope Jlazl ('W'.J
Ol 5355 a8 0 by b o ol
s Pjrel orped 8 )l Cuel S b daeT eted
Fisel U S o sl b 2 Manld ST L)
a5 Jl )2 28 Sjse (5)l0d @b s o)l Oy o2
conl sl ey g0 O gty b anuls wite 2ol
4 dagd Sdape fdo o4 a5 040 2eas Jlexsl Gl
@ e I TT sl (Ve) ()las oS e
Ed Sjaed ol ST a5 b0 el oaldl gl
253 o w8 ST cunle 3 Sl opl e o3
2l 53 )3 ghe il (e a8 Al s 38
GVl et Jlesl B Sl L) s cosds
lise s Ajsel bl oF s e Sk @l
2 aisel sl o Yis) o5 a3l Jlge S0
LYo glasda a5 o3)lee pled ;I axdiS ool azslis
S5 b Joaejl plad gly luenl 2303l oy Jlexsl
J> 4 olej STl pjsal 0 o8 awy e a4 a3
g 25 ol 35 5 g Sl T oo el By cole

&l

2. Tinnelli G, Brunetti B, Belardinell: M. O. Time
reproduction of structured auditory events by
deaf and hearing subjects. Furopean Society of
Cognitive Sciences of Music 2009,518-525

VAT VRRE o aplad AV Sl o bl ezt Vo
e ke

Advances in Cognitive Science, Vol. 17, No. 4, 2016

10



wegle AeTjl cush oy sl by it cslo 5 b

3. Ekhtian H, jannatn A, Parhizgar E, Behzadi A,
Makn A Time perception and its assessment
methods, A piloet study for Persian subjects
Advances in Cognitive Science 2003, (4)5:36-
48 [Persian]

4 Gil 3, Volet 5D Time perception, depression
and sadness. Behavioural Processes 2009,
80:169-176.

5. Szelag E, Kowalska J, Galkowsks T, Po ppel E.
Temporal processing deficits in high-
functioning children with autism.  Eritish
Journal of Psvchology 2004,95:269-282.

6. Yanga B, Chana R.C.K, Zouc X, Jingd J, Maie J,
Lif J. Time perception deficit 1n children wnth
ADHD Brain Research 2007,(11)70:90-96.

7. Bonnot O, Montalembert M.d, Eermarrec 3,
Botbel M, Walter M, Coulon N  Are
impairments of tune perception in schizophrenia
aneglected phenomenon? Journal of Physiclogy
— Paris 2011;105:164-169.

8. Grondin 3, Dionne G, Malenfant N, Flourde MM,
Cloutier M, Jean C. Temporal Processing Skalls
of Children with and without Specific Language
Impairment. Canadian Journal of Speech-
Language Pathology and Audiclogy 2007,
(1)31-38-46.

9. Fry A F, Hale 5 ZRelationships among
processing speed, working memory, and fluid
intelligence in children.Biological Psycheology
2000;54:1-34.

10 Droit-Volet 5. Time Perception in children: A
neuro- developmental approach.
Neuropsychologia 2012,(2)51:220-234,

11. Herrera C, Chambon C, Michel B F, Paban V,
Lautier B. apositive effects of computer-based
cognitive tramning 1n adults with mild cognitive
impairment. Newropsychologia 2012,50:1871-
1881

12. Ball K, Berch DB, Helmers K. F, Jobe I.B,
Leveck M D, MarsisKe M. Effects of cognitive
Training interventions with Older Adults, A
Eandomized controlled Tnal Jowrnal of the
American Medical Association 2002;(18)288:
2271-2281.

13 Rabipour 3, Raz A Special Inwited
Eeview Training the brain, Fact and fad in
cognitive and behavioral remediation. Brain and
Cognition 2012,79:159-179.

14. Sitzer D. I, Twamley E. W, Jeste D. V. Beview
Article Cognitive  training 1n Alzheimer’s
disease, a meta-analysis of the literature Acta
Psychiatr Scand 2006;,1-16.

15 Whitlock L A, McLaughlin A C, Allaire J. C
Individual differences in response to cognitive
training, using a multi-modal, attentionally
demanding game-based intervention for older
adults. Computers in Human Behavior 201228
1051-1096.

16. Basak C, Boot W. B, Voss M. W, Kramer A F.
Can Traimning in a Real-Time Strategy Video

IR [\.—\'{]\T""E £ oagles AV JLe \.JJ'LH‘: ,r_,J.ﬁ gleal

Game Attenuate Cogmitive Decline 1in Older
Adults? Psychology and Aging 2008,(4)23:
T65-TT7T.

17. Lim M. HX, Liu K. P.Y, Cheung G.5.F, Kuo
MCC, Li R, Ying Tong C. Effectiveness of a
Multifaceted Cognitive Training Programme for
People wnth Mild Cognitive Impairment, A
One-Group Pre- and Posttest Design. Hong
Eong Journal of Occupational Therapy 2011,
22:3-8.

18. Naismith S L, Diamond K, Carter, P.E, Normme
LM, Hodge M AE, Lewis SJ.G, et al. Am
Enhancing Memory in Late-Life Depression:
The Effects of a Combined Psychoeducation
and Cognitive Training Program. The American
Jowrnal of Geriatric Psychiatry 2011;19:240-
248

19. Yu F, Eose KM, Burgener 5.C, Cunningham
C, Buettner L. L, Beattie E. Cognitive training
for early-stage Alzheimer's disease and
dementia.  Gerontological Nursing 2009,
(3)35:23-29.

20. Kirchhoff B A, Andersen B A, Smith SE,
Barch DM, Jacoby L. L. Cogmitive training-
related changes 1n  hippocampal activity
associated with recollection 1n older adults.
Journal of the International Neuropsychological
Society 2012;09550:1-9.

21. Aramaki F. O, Yassuda M.S. Cognitive training
based on metamemory and mental images,
Follow-up evaluation and booster training
effects. Dement Neuropsychol 2011;(1)5:48-53

22, Murphy K, Spencer A. Playing video games
does not make for better visual attention skills
Journal of Articles in Support of the Null
Hypothesis 2009,(1)6-1539-8714.

23. Bueda M. E, Rothbart M. K, McCandliss B. D,
Saccomanno L, Posner M. Training, maturation,
and genetic influences on the development of
executive attention Proceedings of the MNational
Academy of Sciences of the Umited States of
America 2005;(41)102:14931-14936.

24, Zakay D, Richard A DBlock An Attentional
Gate Model of Prospective Time Estimation.
LP.A Svmposium Liege 19%4,7-8

25. Inty B B. The cerebellum and event timing.
annals of the New York Academy of Sciences
2002; 978:302-317.

26. Harrington D L. Temporal processing in the
basal ganglia. Neuropsvchology 1998,12:3-12.
27 Rao 3M. The evolution of brain activation
during temporal processing. DL Harrington-

Nature neuroscience 2001;4:317-323.

28. Coull I.T Functional anatomy of the attentional
modulatton of time estimation Science 2004,
303 1506-1508.

29, Macar F. The supplementary motor area in
motor and perceptuwal time processing: fMRI
studies. Cognitive Processing 20067 89-94

30. Lewis P.A, Miall B C. Brain activation patterns

11

Advances in Cognitive Science, Vol. 17, No. 4, 2016



Ghlas g pall | el dzmpad

during measurement of sub- and supra-second
intervals. Newropsychologia 2003,41:1583-
1592,

31. Aron AR, Fletcher P.C, Bullmore T, Sahakian
BJ, Eobbins T W  top-signal inhibition
disrupted by damage to night infenor frontal
gyrus in humans Nature Neuroscience 2003
6:115-116.

32 Roberts GMP, Garavan H Ewvidence of
increased activation underlying cognitive
control 1n  ecstasy and cannabis  users
Neurolmage 2010,52:429-435.

33. Verriopoulou D, Vatakis A. Modulating Time
Perception through video gaming and tramming
of working memory and processing speed
Poster presented at the 13th Hellemic
Conference of Psychological Research, Athens,
Greece; 2011,

34. Langereis G, Hu J, Gongsook P, Rauterberg M.
Perceptual and Computational Time Models 1n
Game Design for Time Onentation in Learning
Disabilities Lecture Notes in Computer Science
2012;7516:183-188.

35, Nazann MA, Mirloo MM, Asadzadeh 5. Time
Perception Error in the Processing of Emotional
Persian Words. Advances in Cognitive Science
2011;(4)13:36-49. [Persian].

36 Ivty BB The representation of temporal
information in perception and motor control
Curr. Opin. Neurobiol 1996,6:851-857.

37 Warm J 3 Intermodal transfer in temporal
discrimination.  Perception & Psyvchophysics

1975;18:281-286.

38 PRoberts 5 Cross-modal use of an internal
clock. Jowrnal of Experimental Psychology:
Animal Behavior Processes 19828 2-22.

39, Meegan D V. Motor timing learned without
motor tramming  Nature neuroscience 2000,
3 860-862

40. Lourdes EF, Elena M.o, Carmen C, Gualberto
B.C.  Agerelated changes and gender
differences 1n time esttmation. Acta
Fsychologica 2003;112:221-232,

41. Nazarnn MA "Which on modulated by age: short
or long time perception. Znd Basic Clinical
Neuroscience Congress. Iran Medical Science,
Tehran, Iran 2013, BCHNC, 18th to 20th
December. [Persian].

42 Broadway J.}M Engle R w. Lapsed attention to
elapsed ime? Individual differences in working
memory capacity and temporal reproduction.
Acta apsychelogicologica 2011,137:115-126.

43, Gautier T, Droat V.5, Attention and time
estimation in 3 and 8 years old children: a dual
task procedure. Behavioral process 2001,58:57-
66.

44 Lenz A 5. Calculating Effect Size in Single-
Case FResearch: A Comparison of Nonowerlap
Methods. Measurement and Evaluation in
Counseling and Development 2013;46(1).64—
73

45. Wendt O. Calculating Effect Sizes for Single-
Subject Ezpenmental Designs: An Overview
and Companison. The Ninth Annual Campbell
Collaboration Colloguium 2009, avalable
from: hitp:/twww edst.purdue. edu/aac.

DAY]IFAE o ol AV Jlo o ool pyle claa3t VY

Advances in Cognitive Science, Vol. 17, No. 4, 2016

12



