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ABSTRACT

This study aims to compare the effectiveness of two computerized cognitive training
applications, “Brain Train” and" CogniPlus”, in improving the response inhibition, selective attention, and
visual-spatial processing speed of children with attention deficit/hyperactivity disorder (ADHD).

[VETELE This is a quasi-experimental. Participants were 45 elementary school students diagnosed with
ADHD who were selected by a convenience sampling method. The students were divided randomly into
three groups: intervention group 1 (n=15, receiving training by Brain Train), intervention group 2 (n=15,
receiving training by CogniPlus) and control (n=15). Each intervention group separately received training
for two months, three session per week, each for 50-60-minutes. Performance of three groups were
evaluated in response inhibition, selective attention, and visual-spatial processing in pre-test and post-test
phases using Stroop test, the integrated visual and auditory continuous performance test (IVA+Plus), and
visual-spatial processing subscale of the Stanford-Binet Intelligence Scales. Collected data were analyzed
using the analysis of covariance.

[T Results showed a significant difference between the two intervention groups in the study variables
(P<0.05), but there was no significant difference between two intervention groups in improving selective
attention and response inhibition (P>0.05). However, in visual-spatial processing, the group received
training by Brain Train application showed a significant improvement more than the group received
training by CogniPlus (P< 0.05).

Computerized cognitive training applications can improve the cognitive skills of children with
ADHD, where the Brain Train application is more effective than Cogniplus regarding the visual-spatial
processing ability.

[ETIEE Attention Deficit/Hyperactivity Disorder, Computerized cognitive training, Response Inhibition,
Selective Attention, Visual-spatial processing
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Extended Abstract
Introduction

ttention  deficit/hyperactivity — disorder

(ADHD), with a prevalence of about 5%

worldwide, is one of the most common

childhood disorders characterized by

symptoms such as inattentiveness, dis-

tractibility, impulsivity and restlessness.
Considering the high prevalence of this disorder and the
importance of rehabilitation for children with ADHD, es-
pecially in the cognitive domains, and the use of comput-
erized cognitive training, this study aims to assess the ef-
fectiveness of computerized cognitive training on several
important cognitive components including response inhi-
bition, selective attention, and visual-spatial processing in
children with ADHD and compare the two applications of
“Brain Train” and “CogniPlus”.

Materials and Methods

Participants were 45 elementary school students with
ADHD who were selected using a convenience sam-
pling method. The ADHD was diagnosed by a specialist
at the clinic and also by using the Swanson, Nolan, and

Table 1. Gender and age of children in each study group
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Pelham (SNAP) questionnaire and the integrated visual
and auditory continuous performance test (IVA+Plus).
The students were divided randomly into three groups:
intervention group 1 (n=15, receiving training by Brain
Train), intervention group 2 (n=15, receiving training by
CogniPlus) and control (n=15). The intervention groups
were trained for two months, three session per week, each
for 45-50 minutes, but the control group did not partici-
pate in any training programs during this period, but was
put on a waiting list to receive a similar intervention pro-
gram at the end of the study in order to adhere to ethical
principles. All three groups were examined before and
after the intervention in terms of response inhibition, se-
lective attention and visual-spatial processing using the
Stroop test and the Stanford-Binet Intelligence Scales
(visual-spatial processing factor). Data were analyzed in
SPSS v. 21 using ANCOVA to examine the differences
between the study groups.

Results

Table 1 presents the statistics about the gender and age
of children in each group. There were significant differ-
ences between the groups in the study variables (P<0.05).
ANOVA test results revealed that the performance of both
intervention groups significantly improved compared to

CogniPlus Brain Train Control
Gender
Gender Frequency Mean Age Gender Frequency Mean Age Gender Frequency Mean Age
Girl 7 10.14 9 6 9.85
Boy 8 10.86 10.40 9 10.35
Total 15 10.50 9.70 15 10.10
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Table 2. The results of ANCOVA for selective attention and visual-spatial processing

Variables Sum of Squares df Mean Square F P Partial Eta Squared
Response times 6715439.96 2 3357719.98 15.48 0.001 0.45
Number of correct answers 247.52 2 123.76 10.74 0.001 0.36
Number of errors 144.47 2 71.74 9.96 0.001 0.34
Interference 233.18 2 116.59 10.49 0.001 0.36
Visual-spatial processing 2098.61 2 1049.31 10.64 0.001 0.35
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the control group, and the participants in these groups per-
formed better after training not only compared to the con-
trol group but also compared to their pretest scores in se-
lective attention and visual-spatial processing. However,
the results obtained from the comparison of two interven-
tion groups showed no significant differences between
the efficacy of CogniPlus and Brain Train applications
in response inhibition and selective attention (P>0.05).
However, the training by Brain Train resulted in signifi-
cantly better performance than the training by CogniPlus
group in visual-spatial processing (P<0.05) (Table 2).

Discussion

The results of this study suggested that two computer-
ized cognitive training applications were able to improve
performance of children with ADHD in neuropsychologi-
cal functions such as response inhibition, selective atten-
tion, and visual-spatial processing. However, the Brain
Train application was more effective than the CogniPlus
application in improving their visual-spatial processing.
The two training applications had similar effects on selec-
tive attention and response inhibition. In overall, based on
the results of this study and previous studies, we can say
that computerized cognitive training can be used a com-
plementary solution along with other interventional pro-
grams for improving cognitive functions of children with
ADHD. Nevertheless, therapists and researchers active in
this field should keep it in mind that the efficacy of any
computerized cognitive training programs vary in various
domains. Therefore, it is recommended that therapists us-
ing cognitive rehabilitation training should pay sufficient
attention to selecting a suitable application that is in line
with the training goals.

Compliance with ethical guidelines

In the implementation of the research, ethical consider-
ations were followed in accordance with the instructions
of the Ethics Committee School of Zashki, Central Tehran
Branch, Islamic Azad University, and code of ethics no.
IR.JAU.TMUREC.1399.123 was received.

Funding

This article is taken from the thesis of Farida Haj Ya-
hidari, Department of General Psychology and Excep-
tional Children, Faculty of Medicine, Central Tehran
Branch, Islamic Azad University, Tehran, Iran.

May and June 2022. Volume 11. Number 2

Authors' contributions

All authors contributed equally in preparing all parts of
the research.

Contlict of interest

The authors declared no conflict of interest.
Acknowledgments

We are grateful to the supervisors Mahnaz Staki, Hassan

Eshairi and Mansoura Shahriari Ahmadi for their unques-
tionable support.

Hajiheidary F, et al. The Effect of Structured Games on Students With Attention-deficit/hyperactivity Disorder. SJRM. 2022; 11(2):194-209.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://ctb.iau.ir/en
https://ctb.iau.ir/en
https://ctb.iau.ir/en
https://ctb.iau.ir/en

¥ oglais 1Y 093 1F+) g g 31355 PYPRRT R :

‘ ;w.h” 93,{4)13.0

b il il 93 (Ul g )lad (4015 53 9 (G dangd oy (61030 1 (59 (S s3b il
M S g 30 (W93900 (55L 90 31 ST Uz Jad i/ da g5 3w, U JILS
‘el (il 0ygaio @ Vg plide s 0 Sl jlige” @ g pae 2l 0k

'Q‘)f.‘ 6“)‘)@3 ﬁ‘sa)La‘ DL’,T ol&Kails ‘(5}51“ O‘)Qs J"j 5‘5:*)3 f,lc 9 ‘sum") saSiadls s‘si'b.ﬁ.:.u‘ Qlf.:,fj ) ‘;HLZ..'.‘J") 55; A
ol et el o5 ol oSS st oAt o siesl 09,8 ¥

Use your device to scan
'""'“":"""i"""""e [®{ELTT Hajiheidary F, Estaki M, Ashayeri H, Shahriari Ahmadi M. [The Effect of Serious Games on Response Inhibition, Selective At-
i tention and Visual-Spatial Processing in Attention Deficit/Hyperactivity Disorder (ADHD): BrainTrain and Cogniplus Games CogniPlus
(Persian)]. Scientific Journal of Rehabilitation Medicine. 2022; 11(2):194-209. https://dx.doi.org/10.32598/SJRM.11.2.2

https://dx.doi.org/10.32598/SJRM.11.2.2

S

* L 244

Ladis s (ol g Sl azgl el Ik 5 gy (LD (LAduly (S gy Baa s il gl I
i plod] My SIS 5 ji0 83901 28l il (53l 93 sl p auSTr L JMad tefazr s )i PSIL o fsg0l ks

P30 laaly 8 Jrazs ) Jpidio (Jad ffargs ailoo) Pl sllo 590152000 ¥O 1yl gl digas og,S [HETIFEE
o Jd st azgd gl )b Pl auseds jelateds iols JSad wingy ool il L yiws 1 (6 yuSaiges by 4 45 pieds U
855as (1903l 5 (b st g8 0geaS’ i iy s delitins p 51 DS o395 50 JUab 35,0 i eseid 51 o9l
€V GialosD) 3 h30al (558510 09,8 dus 35 Bolas & jqu0dy iyl 50 GBS S pib b ool (gl s s dz LSy
higel adly li-bus (slacgl albomsgas i 4 Y 51 Glalajl (slogS wiad (g laSsl J2iS 0,8 5 (Y talel) Gudly 2815
asliy zead (giloj o3l ol Jo S 09,5 i (igal (glaLES OB FO dl ¥ asin 1 gole ¥ e (o Dy 515 g jre
stladig g (310 53 g il azgi ruly (I3l (slaala 40 alsloe daliyy (gly2rl 5l amy g a8 09,5 duws y2.8,55 <adly 5 gl
5 losls Juloes jgbasody a5l dkm 8 yeiiianl Ghop ge3] (alid s lass (3105 uleions 5 g oog sl yge3] 3l sl
b osliml uily g Julows 903

351 006 Sl (ladilia 1o S 09, 4y Cus higal (Slaog,S 3 S 10 o cixe Cglis 529 | (Sl gl
sloalge yLai 3f bl SN adliyy oo Bl o (6 o sine gl Ly SIS g 3o Shigal 09,8 Aulio (Jlo il b (P<+/+8)
ho Shjgal 09, (aladis o Sailoy ailhe ;o (P>+/+0) 35 (it 5ie el daliys dy Copuas ! dzgi g ey (s 03k
(P<of+ ) 3o (ylas 395 5l Wy S5 09,5 a3 S (55540 8,50 (518 sine g0

bt 4295 byl LI el ks 0 )Shas 0gag 42 il o 4l 1Sl slasl 4 05 domi s o0 IFEHEDE
48l s (53l S pglod igh ke LaBis a0 il 5 S 42 5 Gl (65105 (LDl pras (51005 )15 diej 0

A i dine) S Az, b3 ge (LS |y (5% (20T L SIS Ay ) o aldBis a0 (20 Akne) 9 She bigal 1 WYAA g eatecil s a
ool dglie J05G b ob390] 4alys 90,8 Lt ] s M3k g Sl A4 0T o850y
692 53b e ailad-(g haud (3l 4 o Bl az g8 By (g sl o SFLS (tSels o Jlad a5 aits Dl TN VEed oo )3 4 s Lt i 5

Il covovevcoccesesnoronaceescrcnsoneneesesessssrsrossssessrsrsosesessesesosssssssssssssrsrsesesessesesonsssssessssssrsrsssesessesesossssssesssstsrsroseesessrsesesessesesssstsrsrereststsrsrsesersrsesosstsrsrssastete

1 o ok g 3

Sl jliges 55

sl (585" g sagas ouwlitily, 09,5 ¢ sy pole g (swlintily; 0aSLails «(535 5 ol a5 Azl ¢ oMol o3T olSzils oyl 5 1 S
+AA QYY) AYYPYP. 1 oals

p.estaki@yahoo.com :aobbf,



http://medrehab.sbmu.ac.ir/
https://orcid.org/0000-0002-6876-9196
http://1
https://orcid.org/0000-0001-5091-6533
https://orcid.org/0000-0002-9650-0450
mailto:%20p.estaki%40yahoo.com?subject=
http://medrehab.sbmu.ac.ir/?lang=en

alide glaaalie a5 ol 2>Masl chl‘)?‘ sleo,s |\
Sl ol ams 93 10 IV] 0,8 o 1) 1) bt g jonas
I eSls o lhe o el Wlesls lis b iagss
[azg5 ol )b P sl)ls (5055 oly2! (slas S5 alox
ekt Cd iy o s ol LYo ales 5l Jled o
Sl 09,5 oyl elozz] slac lgs 1o i g (5,18, CHISEe
il aulais j0 JSKie aiile plosely Wil 0 g [V+ 4]
oot &s 1y Koo sladdlse 5l g ke 9 )03k w5 el
w2l o S5 o cans a4y aS” aSlih aslas ol asils
Sighige e b iz lafs DSt lfo ol
o stlad g jlass aeolisS aladl> wiile (60 )lge o e Jeld
IVl (53 540l 5 (3Ulos ¢ 223 (5 s Bllasil ¢ Jlad aladl>
Sledol o3l 3 e uo 65 5030 (B3I 3 e yun ¢ 15551 IS
(soolidly aladl 6,113 drsly (b5l (S Az coamy
S aie; ol 8 twgh slaadl [V V] wis 4z g
S8 iadaz e ol b Pl gl ls of 3l 125Tas" ol oyl 5
9 hnd s 358 Slacles 5l 9)50 Wiz b Sy 40 pSicuns
DY AV ssn gt

PLyol 8l o by jouas oo S )15 asliiales

35T o] 2 calises o Kty o Jab iz g5 Lo
bad s s hils o Sl az gl j0 gl b g ars wijls
ISt [VF] 5L e Jlo (sl [V A V] ol ey (603 5
a5 WS oo b g Wild g0 (5 I3k yo ans |y 81,8l yl odes
ibices 1 Sl ly jouas slodilie sl cand ol LS
HogsS cnl o1y (7elly (5,18 0903 adlhe (nl g 938 00 I8
o2l b LS b oSS cands 4y 55 [A] coans w3 o o8
Ol duliio b g ol 00,570 Lol azrg gloil o Jlad a5
il ax g3 10 wal al o gole 505 L (5065 5l 09,5
ol kol chns Ll& 5l 1) azgi b badye slaadlye plo g
3 (gl 3B )T (Sloas 88y 5 )18, 1 oS (fS05S
b 5955 w095 gl 5o GLlSed g (Sl pb 005 o0 S5y
5 &S0l PLH b HS0s5 ¢ Jad fazgs ol )b s
O‘;{Z.ﬁj}; U‘»’" .5\30; 4.~..3L5.o ‘) J)t}‘ 9o Q‘.’.‘ Oguod 05;
o)il.gc o ‘5>)L> 9 ‘51>L> 6[.%02&5}3' ).iLm L‘s Gnod 33
605k cazrgi gloil 1o b ez g3 ol )b Pl S 068
J.SQ; QL:..g QT » 05){9 Asols QLZ.: |) 6)'.’.‘)%‘-9&*“ 9 C‘“’Lﬁ
09,5 b dunlin 0 Jld iadazgs glwl DS og)S a5
30 G s Saddy 8 Sles ¢ 5, 50L i 09,5 5 Sgear
ol o dind o Bk 51 IVE] amo o lis 095 3 4z g gl
HossS ol sl isTS (653, cslbaclsy i o Lo 55
ugl Culey 10 el o Jlbe (gly bl asils ol jon a4y ol )3

2. Executive function

2 2o 0 ogax £00d b b btz ()l Pl
WS 9 5l 51 K os5UsS (slacKin b ¢ calisee Ll
(SR> Az P 097 o Dle b &5 sl (oS oy
o ay Plist ol [N 298 g0 15 680 5 65 ST
ade b Jdtifazgs (lu)l P Jold alises g9
[ Jedsion ade b Jdfindazgs (alu)l P g5 all
Sy g9 Judidazg bl Py oSS
S35 g 4 paisee P! ol IV] 2580 gaiaido
OS5 9 (llgzrgs 01y ey ¥ ogu> £908 Lo 293y 9 Corn
Ese (e a3 3 S55US (slagimgny [¥] aims go olis
ol e (gl .l ot plowil Calises blis jo M oy
B AYAs sloJlo ,o asdl Lozl alie YV olulyy oadialox
VE U & oge;l VOVYY 5l U (laigas b oyl ;0 1YA0
itz 0 olualpy P ol 90 45 Sl 00,5 3158 Jluw
Sl a3 VY ladre (gaisaz 1o ululys g aoy0 VO cppally
(Sl iz sl s 50 siploul lopllas cilalllas b [¥]
Lo] slos,S 51551, 0oy YAL Y 5l egnis

Ol 4 axgi pae wiile ol lallay L PES o
(g (IS slagaly Ll spScug 0 Sl
bedlsd 5 35505 0 Sl 5 ojlailil i Sezrgcinr
Lol 15098 ol e Jlio (sl L] ol ol yor potiane & jgu0y
WS o (5k S A5 (G o LS oo Oy GBlbl 4y
IT ol Jlgds Sl Ll b S5 5 ¢yt 5 Sihdy>
250 o3 S sl B Jol (a3, Lies (095"
Oy Vb sy g8 nits Clo 55 (53593 Jog dy 9 Comsd
09 9 SIS sl 2aSTy e Juio 0,5 S5 wledl |
Cugs e 55 (5led0 9 Jlaw plodl 5l LS Gols Slgr ¢SS
I o] sias o i, caibe

20,8 gyt y S cnl 5900 Jlo ilies sl gy
Son e lgredr ]y () g (oo alidee bylyd b (S
Obizrens P eyl 8o cle Lol wles )57 a0 Lz
ol e olERoee STl el ol suts axslids JalS jaboay
oAl P il 59 e 51§ a8 Wl L gl 4SS
S fde (SS9 S 098 (il (SFLBgycume glas SIS
Skt 5380 ()l g sl P Gl Do o3 25T (e
Sl ,5)18 510 90 iz by S 0 clnd g olus U o Kingy |
31 5l 05,8 ol 3o 1y of il glac oo 3 3o sl
IA V] silos 57 5 158

1. Attention Deficit Hyperactivity Disorder (ADHD)

SUdsher/ 497 (U IHESI L 390l 8015 53 (2 UdBs 133 531550 9 AT dngd cGmly (5034 22 5 Ss3b U o)y g (6 e 2o 032 0


http://medrehab.sbmu.ac.ir/

5 3,28 i 95T b g s Pl
ohgts L gl (ul il (45 Sl 485890 (2 )5 4
Sew slail 4z (Slessil slaghy; s slals 5
Ll esfos5 aallas |, bl slacssh 47 5 Sz 3 (i
bl il 3l (o850 5 Al g dslllas 4y JAadods (19SS
545 tigas 3 € S 51D 3 n Gispa slo
el sl AN 5 A5 s g b sty DS 45 Mo
LD 53l g0 (oSl anglia Lol Bun ol agh, 4o
2 OO SIS  3in tigel slo il ol el il
a5 ai g Jlad o PLS s 80gS" bl o ) Slos
(lads faad Ailop pUly lojyiie p Ly ool 53 9

el 00 35 503 Sl g5 g Gesly (I3

9 o3l Tl b stalojlaend jol> (el s,

digas 291 JyuS 09)5 o g Ghalejl 09,5 99 L (yge3lm
btz g gl )i DL gl jeal il FO1, tagsy
o wdyd 65 aiged ho) b ladiges sl oo JoSi5
@l Pl o395 j0 Jab G SeanlS &y axzlpe Gk
oo aiad Sl s b ghaws 0 (b itz g5
4 59al 2l anzlie ol (gl 4 39)9 (Sl (gartet
J i ar g )b PLS pandeis cdl s 5 Seuls
lazgs (ol S 0592 50 JUsb STpe laasiie Lawgs
4295 (o )b P A i 325l 5] (arteids ( b i
s iz 5 VY] plely (Y50 5 gl Jnd s
“S ks s 4z Sy oySlas opgail Goyb Sl st
1y 398 e s y2 Gligel il o5 oyer (Soheds 9
b ez 5 galus b DS 55012300 gty wing o
oReg5 3 ge Sle (uizmes Widdioe Sig% 3l
9 (2l e diile (pu PLST 436550 3925 Jalid
Slowz Slacs lons 9 S50 gl (03 (Swileciie (lyd
S5 990 3,8 00 )53 3)lge 5l Suyp 3929 )90 ) 4T Sy
S oolaiul b (a5 FO) aiges 0g,5 s co Bl diges 09,5 |
09)5 59 Jol 02510 09,5 du &y (ol (5 I8 sl b,
S 09,5 Sa g (V ralesl g5 5 ) Shalesl 09,9 ol
\‘m,m,ou\’o“sla\ &h}‘o”f.&&wﬁ
0395 1 03u3 390l it pe dAliwgds (SlAiED b FO anl>
Ohigel e Sh30aD J5dla i b (2l glailly cdsulss
igel 03,5 (o Sa39aN) 1 Gtalejl 09, L (lajem aiayo
Alwsgdy dud> ¥ aan 10 g ole ¥ e 4y 503 (D SSB) ¥

3. Brain train

4. Cogniplus

5. The Integrated Visual and Auditory (IVA) Continuous Performance
Test (CPT)

(SIS Sgal8 aillSS plal 5 Ay 4y (SBeo (B3
Os 9 25 sl lid) e Ylon b LSl (51,8 o St
395 (oo (59, it 53 (Sl 5 s dellSe wlad S5
oS5 g GSld Gl lee o el sladaly alex
[0 V] aisS o asyo5 1, oy T 1S 355" o0l oS szt ),
()BT (slmoslgils g Mo ol 3l (sl loisas | (6l D0

DVPT 551 0 0929 41 545 4wy g plae (s oS

ol izres 9 P cnl Giie gladaly 4 4y L

o131 309,85 el (gl caliseo Sloyo (slaaalipy alyf ()] £9uis
wilizs ole slagty) 9 elfuus o)y syt &9y
P gl shie Sl alS 6l 1y Folase Gloys sl o,
leyd Jol oz ylioren Lol .ailos S slgsiny 9 )b 0,8 5
aize) 3> Y8 5l (ko 9 Canl (Flaygils S8l ol (ol
3l ooliul 1y auSTr o iy 41838 ams g0 b Pl oy
Sl sby) () e ) (gl waled Al adlaidls gl
oolizsl b glo g0 45 sl 4] 51 ST gl o s Sloyd
Cansl 330 Pl pdle (2alS 0wz jo S 2x0 slag o |
28 oo slog Jo a3l pae 5l 55 soanzte slaazdly Lol [1V]
OyRingsy ol A g alaom ol ol e b 05,8
S leabj)lo)‘lgoou:.ul Ol 3148 aS o 0,Ll aiSS ol 4
g oy OMSCe Ioaoma o1 5t (pad o5 L gl alib b
Iy oo, gl il 2 lse eyl ogdle [VA] aisS’ o
a0 311 ol oals csly 9 00,5 ol lanasio g oolgils gl
wyenll DV Al axsl (K8 g o3l Gle s slos Sog, JLso
stl2o,S4g) 3l ( Sy il LiSlo (S3L glacssl 5l eoliul
e alS die; 31, 50k az g pu3 sladle 0 45
Iv el ol os )5 o 093 4 a g5 jaiis g Jlad i S
alisee slaalass 10 (Kjn 905 il bl ol

ol shel B i s (gollss (35901 5 sdSuai gt (350l il
las3b cnl sl Sy ol (aze ) 5l e sz dasil
Ly 050550 5 AtiS” o8 10 aWlad & jgu0as |, 8131 B ain Hol5
gise 52 & lsdy S L g3k oy plosl sl
Blanl o8 o 5 ST 3 958 casdly isloo slassl ciS
I s o Jso 1y (o b (390 aie 5 (5,500
loasdl ¢ 3ld glagil Coow 4 sanlid (WS of 8
2 e by, s3x 1) slalSlas (b (al Glizres (sole
Ol g3 SRl plodl S jgpd g g Ailed S5 olaeld cole walyd
(51,388 j0 o g5y 21,0 gl 0iiS o ST alar>
Pabo culdy baspe oo anled g Cowl oo plxl 58
4 pilo g« Slus cnl 42 4295 b ol ol ST 50 )
U5 2 S Slo g gl aaliyy 3l oy JUio
9 Slad i LS sl oyligel zils S3lids slasanadlss
Oleyd 40 calizes oy sl g, b alay 1o .ol 4> g5 jats

st/ 4093 (o1l U ST 33901085 53 (1L 619D 31050 9 AN dingd cmsly 5193 2 5 S5 3L 5T oy Ked g (g e 2l 03y 8


http://medrehab.sbmu.ac.ir/

2,5 )5 5 " Jlad aliblo < Ladg s (sl Mz g s
Pl wusdls hagh Blaal b |, gllal oy mtin a7 ol 2
Sy Alin 5l Caond oyl 100028 ,5 )18 ool 5,90 9 A

Sl 0l ools o9 o)|9A u.gJ )|

W9 25z Spety ik jeme e g0 2 40
bl Gizmen Al oo ST Al ¥ e 0 a5 gligSey
Gans Al o 4y 5055 900 sl (Foga5l o 0,Slas
L gllae Lol 5 )lps o 00 & leds 00 LS L
A o0 ralatd 5395 O j9019)30 Slos
igel SToy

1y talesl 09,5 30 5 (lsgel stals woaso 3ieel o Silayo
wilisee slacssl oy and Y¥ (b 5 g0yl & 5904,
SBlaal ol yy a5 5he Gijel 5 M ST (sl fiile 5
S8 sotateds isls (Bigal wisg e sl Shags
Olere ool dd o (FaS S 0 40 aBdle sloml g L3 |
50,5 Lt welSaomiuo g uge ¢ 390alS 1, 09,5 95 58 ]
aidly (EaS Sy b S5e bl )80 0 (om s
QBALSTES ;S o i Cad) dlml jgliteds (uizven
Jol ez 58 qgam Sl ;0 &5 ,8 4 gaieaddle (ol
Sl 1 S 095 ol 4y axtdlys o (OIS S s
b S 2 e SeS 4y g Sl 3Ble i 50 9929
Bas lie 1) it slagssl Glaye wsan olud>
2 S e Il |y o] (Fases i g Gl (iagsy
Ao 42 5 153 00 iIS S 1 (gl B el 2 (gt
Bl oo Cawsd [95 30 LBud 4y LS CS 1o aS Sy90,0 g
95 50 85 (o0 Bl yd (g0 il Slonlr anlr slexl 5
9 &9y ool zohaw 5l 53k Jol 0 09,5 90 52 (sl g 3l 5
e Joye 0058 18 & loe 9 (Llg5 (AL 5904
9oty Sl rizred Wi oo Al eSS ) o
b ade @) GEALSES 8 4 dudy Y b i5 >
3 Sl slassl Bl 03 p (S g5 5l Al o
5035 ¢)l18,8 Sualgs glacsl ol sao (B3000 38l
S (7 9 oS LS wogae 0l (e y52
Al j2 50 Ahige (aw &5 Sy lasll B2 2 5 )15
g [t yod 005 ES 8 dawgs 9 il (3L F LY o
Baa b calises slacgsl 3l 5 bl 51 4ali g 58 (raizeen
Lol ol o oalid 5ao (B300l adliyy (slaisle b aslin
(S 03 A2 ( SiahsS «siledsn Jold
Ngmy 9 95 S (ldd ()l 50, (il (5 M5 5,
392 (55103l 9 obppamnds ( S 55 yole a5 oS e

9. Divided attention
10. Rehearsal - Visuospatial
11. Working memory
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6. Alertness
7. Vigilance
8. Focused attention
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12. Stroop
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13. Least Significant Difference (LSD)
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