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. Executive Functions

. Executive Control or Cognitive Control
®_ Inhibition

*. Flexibility

. Focused Attention

(3]

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd



ITY 05lowd [ posig gy Jlw [V FAS LT /0l lSui 1S [ (S 3y yguils (cuinbgy — ol dolinlogd

[ OylSad g (W8 (uuaade

Ao 88 cal ol cd b wby 8,80
Oyl Wl 4 jaie Sbiow Ko IS
e el (pgee GFLS LIS L LS
T 53 SaSeINIRE Sk Kl sl
Sl XS bl S glls, s 5 535, (5,4,
Somr S 5 LD 3,508 e B sel SIS 1
5 ores w S ey shsn s Sk )
(V) 5l 0 a8 (S h5os

Al o 58 4 sk Bl sl 5 (gl
AYE 5 V) Wjlsp g0 58 03 5 s ladul b 5 Jlad
5 =5 GimelS izl 4 bas Sl
Sl sbo,lee a5 was e 0L (Jld abil-
Wl ol o (il AN b s
ool kS o Oly s el S, (YO 5 YE YY)
385 SIS e Sl Sl el S
s 25381 2550 (ST T 5 S a2l 4
Sossg (T 5 Y0) b g o 5 Ll Kl 5
o5 0 tS 5 b 2on I 4 (A es 18
38 0 5 Glogd 4 g hdx Pl Jo 4 b oS
M 4 Jl o el See (YA 5 YV (Y0)
S AL Gl e A peae eSS Sl s
STV YD) adb e b Figr g Jlad bl b 5
YA

LS Ol el esls SLE Cilisee Slallas
bl (gl s SIS il g sse 4 e
33 S s S, sl 5 ax g (MBI S5l
YT XY Y Y)W S e il glasy S
il W3le o OLE bl el onl 51 g ke (VS
» e sadis 5l S0l il bl
(Bt BB (e bl i)
SE) kS g Grzer s 2l G S8
G bl oy a3 (KO 5 Y XY YA) el sl
395 3 IS Glagdalls W) Hlua) Ll o
()

Yy

olasl Jud 51 gbd SeMbl S - slasluyy,
Sl o3k S5 K IS ple b elel colals
ol sl 2 100) 5,8 o 13 ealil 5550 0ol S
£ L OV /el Vol 536 535 e
25 A 055 1y aadal ) S (V) s e
Ggyme ko Loy 4 (6,18 il b Jlob aliil> Jolio
el sddas b (V) a5 «&‘ﬂfa Jae) 4
4 Camd s S5 S Shy sl Il bl
2 &S Sl gl cul Odesliss aabl-
Jd alibls (ol B g ppw el
GBS G Cod b b ulmS L Lad o5 a0
Solpsl 4 (Shysl SIS axy Olgeay 45 395 4
Joo (S e $o9l3k 4 5 ey daSl> s
(83555 Ml Sl Ksolea (1Y) &S
Lol oalsl & 5 bl gilee 53 5 5505 5
2,03 odge p Jlb il 1) Sl S plowil g
S 350 585k pl s J Al
¥ (V) cak, o edal,l Jde glw 5508 e
S0 S ks S o0 gl Ao dde opl 5 Cogline 4 5o
4 e s nF e S p P e &
SeMbl 0,33 5 (o MK Gl p ol gladuls
Hpmlidl gl glaaitlo 5 oLad/ 5005 slag b o)
Ak L Jeleas sladde js 5 anls g
s 1 0)L3 Sdasli S il 4 Jlad aliil>
3253 LBl ek Kalen 15 55 638 4 ol 2!
i (VA Ju syl sdge 1 golwe 3 auals
Bl dde ol 1) Syl Bl Olse b g
Ol g8l5,5 dlab aladl> 45 5 Aitas (V4) Iy 5 g3
SNl 51 gogdeee ldde S 5 6,IeS
b e il ol (6)13k & 31 5 0 dds,Sams
STV YA Wl g Jbd a1 i e gl
YY
5 S5 sp iy e sl skuee o5
s sLolBle s 5 bylnl 5l bl glas S,
o Bl pges T Ky s g 03l



o 94 giliSla £l ) g gags 49 (S0 gasalS AAULE i) gel dlilus B3y il ]

5 Sisl 5 b)) sl s oS8 gl s
g bap olds 5 L)) S el Sagn Sl
RS b fﬂ 6)&'“'“ rJ& (Y g&;i)yi 2 CH NV
Ol 5 b5 5 ol Fagn ol 5SS s
wlsl 4 hles pds (F 5 (558l SNk 4 by o
S g lagn Sl 5l S a0 oK
IVA, CORSI, (5 3uolS sl g03l o5 54 503 ploxs!
B30 WalS &) g0ty W90 e LS | 2] AHA
B GENVD) S 5 GBIV Sabesl a8 g5 5o
9y » aad N O 4 gladds Y oalds WA Ol
gl byl e s skdplml bl ep 8
losls . Las Il Oge3l s Olgea Tdoes
Jolos 545 32 VY 45 SPSS 18l i ) ol g 915 8
S slasS o s s slaesbel I g ead
..\,1); oslznl @L‘S By

osle fél> Q:'AJJ?. BE o:tﬁ.’;«:‘;J}o ‘_g\.a)lj'.}‘
j‘ L g
i sl sl el « i

b3 obiyl yhiteds (O ga3l opl (CORSI & go)
G5 Al ol edd (g I/ glad il
r.,ml.é.a GSoL OBl il Ce e
S5 gl sy Dge3l cnl 3 NS B
sl gLl 3 osel 5 B ol andlas s .ol
‘_g\.'..:.a 2 g}aJI O’.’.l ) sdGes el geJ..ATC_.u:A.g
b d s S ks OF) el
ool ety +/V 03050 o jm...‘..a o Sl
(M4 CYA) el

Logesl 31 S AHA Ogell AHA Ogesl
S )ls e 3dae sbadlie wyp bj.aﬂ
2 SE g Gen 2l (S eedl oUlS s
CadS) ol d S (Gl (5)1350) ¢ KBS pl
Wfs) d}g‘)MUﬁ gu.dLSU J.o;é' ;u._ﬂ;JLoS ‘(u'i‘f.'|

Y¥

ol porlin 5 S Jaod Codbge g O3 i
il gl e 31 s 1 5 adllas UL o5 e oS
C“”’. BE g;.al:'- Cued] 51 9 054 4435, g0 ngm.A
BL ‘50.6.0 J‘;EJ gé.ﬁjé Jﬁ‘ﬁ .5;«#‘ )‘.3)}5').: h&.hsaﬁ
Jolse dam il (,ls ) B s C5 iy 5 ol g0
RO N TS SRS S (RSP I AT SRPIGE
6N abe b Lol 5 a5 asle s SIS
b LS g ally 5 s Gl O mes
3 Ses e SOl 5l (las germe 335
Iy odoes B osle 51 Lo lacls 4lS 45 azes 5he
(s e Agls S les R €Wi
SSE G b 3l STyl g BT (s cnS sl
.(¥V) "\""':L’Lf u.»L.v}| 3 e

G5l 5l K syl g alulis gl AW
ol 5 bolls Wik 4 Kig e ks
63 3, 50es oli,l Eel g odd pue 35 3 (S0
9 b slaxl Su) e gl aw)
Il ke bl nl G b 35 8 e
5 Lel&ails s e s Shes oL ‘_;Lav.:m,.»
ok sl e slgnialy OlF e (el
Ll 5 bl b calie a5l sbal
Gk 4 plBl 5 03 g0d (b 1) 1 (5800
35 Ul b Sams glaie a5 o35 g0l plai
.3 gad

Al on B 4 A ey o
2 SieelS e s SIS sl slaast
@l s SO 5 Al g s o NI
.V.;:—a-h
by 9 Slgo

RCIUOH I 1 P RO SECH P 1 99 g5 3 A hasn
O gomaiils 51 g s )3 D)oty andllaes ;g0 4 5ai
-0 hwaos Jlo s Sap odKils Jyl Jlw
950 *);&3\'\' J.AL\:J AJJLE.‘::J}A & gad LA g.fl:'a}'.ﬂ
bl addlas “ 39,9 "J..,a| S 5 e (O WY

!, Cognitive Functions

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd



[ OylSad g (W8 (uuaade

2l s S8 STy g s e (IS
o il b e esliul Al > sl
Ol il slaog S s g sdmte Sl s aslp
(80 5 £8) TBI (lyls 5131 ,da5 ccoul odd osls
(EY) SKisle, oeie SN (EN) s 5l
Sl 5 (88) s 3151 ((EA) ADHD (gl ,ls OS5 oS

(01) Jbo i sla o3 8 5 (00) alidl> oMt sl 15

wogs sl 8L (il

Slpl 5 ole (Sl s bl
s S, 5 am g sl Sl gLl B (5, lkkul
dold 55 5 4 IS 5 abesl og 8 55 al )
b S9,5 Slaed ol sdal () 5 (1) o leis
ol o a3 F L5y S ST gle
oliianl Sl asdl o

S O LSSl e sk 4
5 axrs slal il LB sae 0 5l
opine Xx ibiyle S Jdow 51l al glas SO
JasSSbe 5 eslimul o5 45 A eslimul (154Gk)
R YCvL 5| IRRCIOU IR ] PR XSO | P P PRI { PRSET PUN
oslad o) Sl oA 3,158 bOX O 903l s Il
v

Yo

Ol B andllae opl s o3 Shas 05500 5 (Saa
sl IS (s roab o6 S el sl 3 o1
Sl s a8 £ 15 ealizal 3550 Gl (650554
REYSTITY | PRRP R P R K - T
0 it Sllas s (Kieer o il
S8 (B Sl ool CVF G /WY e (glanels
NEA

ol (551> g Dga3] S VA a3
) drg g STy 8 m eol Juls g5 45 ool
Sl oodhe Dge3l cnl dwse LIE b3l 50
ol ADHD asels sl basasl op 5Gs 3 S
P ps 0 KSE 4 38 Hsba (DSM5 s )
g QB g pslde ax g S ete ax g Jald
5 oM e 93 53wz g abulr g edded
o 03 bl 550 A sl shls e (gl
ol sl 5515 lislsy g0 b b 55 e
ol sl edd b BrainTrain oS 4 law & KPS|
513,58kl 3 gub o o gmms CPT 0 go51 855 0 3051
BIRZ W R PN AN T -4 PRI COUN N 1 BT BI CONY
R I 7 P PURRPRI PN FVRCSI o R PR
S Camle IVA G051 disls Ol VU 1y Oga30
Slp 1 UM) cawys S o8 4 (/8Y)
5b ey 53 0030 el 3,05 ADHD S ys jasets
daly, Ku U IVA ulde YY das e OLES Oge30
A8Y) Wyls (LEN-TAA) Cuza r-:z-“-»-»

alub a5l L)l gyl <o
Captain’s log aoU ys

SFelS bl p 3l S BY Oluls asl
(s adge YY) ld glas S, W, ¢l
ol 55 Brain Train oS ,8 heg 4 Col
Yoo 5l G glls aly cpl el sas o1 b
9 axg sbole (W)l Hdhua 5 o0p LIS
(olhs 5 Gl sboslee (Yl S el
T N soaler (uiioye ababl>

! Stanford



e 9 4 ghalibla o183 ) 5 9a4s 50 (S5 gupelS IALLE ouh) gol alilae ouhd )5 ]

uh_:_l.o)'T 09,5 )3 Falub s )i O’o)‘TL}M.__)_ 9 U%)Tuh‘-’ Ol yes Hlxe Bl yxil o Qaf.vlm ARULREN

se Sl o] oo SalA oL s S8 093!
AlYay OY/FY Y Al s,
YY)y ay/«A )Y &ilad pglio dngi
MDA /YD Y 63w glhe dagd
a/+4¥ a4/ )Y &ilad il s g
Y +/a4y 44/v0 Y &6 3y 5! g5
/0% A4/AY 'Y Colwd dagl bl
VY/YOA VoY/FY Y &yl dgi o1 uils
YI0ayY Y+ F/0A Y 6313 35 poiie dn g
Vo /OVY \RarAns Y 63y 35 poio dovgd 5905 i
AYYA ¥ 'Y 651 D 5 dg
ViSOV /Ay 'Y 6 3 DDA 5 A gd
YIMY RATAN Y sibaie JY in!
FIAFY oY 'Y 65 o
AIYDe FA/D Y (585 5,54
AR OY/AY Y (212! cads) ol s
Y+ /FAA FAIVD 'Y (B cyets) (532 40U
VIFVE £Y10A Y abdls gLaT,3
YIF VY /YY Y 6313 ol dngi
IVOY VIY/AY 'Y 63w glhe dagd
£/0¥4 I0/VY Y 6> B! an g
ANVDY VIY/AY Y 63w ] g

\s VYo /De Y Gilad agi obuls
AoYs VWYY Y PRIREPCRN
DIFAS VANY Y 63113 35 yoie dagi
VY. VI O/AY Y 631l 35 poie dgd 95l
VIFIF A5/ AY Y 6513 B4 55 dagd
V/AeY a5/ Y 6 3 8D 5 A gd
£1Y10 YAy Y silaie JY sias!
dIFYE SYIVD Y 65 o
AY+Y OV/FY Y (5485) 551234
SIV5 OY/YY Y (212! cudss) ol s
VY/ArY OAJAY Y (B cyma5) 53040l o

\id

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd



VY 0o /g gmmy Ut /I FAF T [0S 08l [ (S 3y yauiild by — sols dobidrlogd

[ OylSad g (W8 (uuaade

JS 09,5 )3 ialub SLa3 ) YgoiTyms 9 Uges Tyl e Hluse Bl yxil 9 (uSile ¥ Jgda

e Blpdl | o | s a3 5 5 o
Aody Of/5e Y. abils glal,8
Y«/OVA RV Ve GId pglie angi
/0% Yoo/Qe 1K &l @5l dagi
A Y¥ ARIMARE Ve Galad (bl s gd
MOAY VeF/Ae | e &l 25 g3
YY/A4¥ AN/Y « e Gilad dagi glbuls
Ve /ARY | venlde | e 51 i g1l
Y/AYo YeY/Ye Ve G123 35 poin da g o
VIR | VeFFe | Yo i 5 yon 455 oilote
SYARR] VYoV /5e K I daiay s da i
FIMA YoY/be Ve 8l DAy 55 o g
AN VoAV Ve e JY il
A/5Ys OF /A~ Ve & 5 poonddi
4/4Y0 Yo/5 Ve (,X85) 5,0554
AYy O /5 ) (12! cutes) 21! J s
VY/Y5 £Y/)e Ve (Bd ) (532,02
Afea aY/be Ve abkils glal,8
AAYY V¥ Ve &ilad pglao angs
ANES ARV Ve Sl pgle dagi
AFAA Vo0 Ve &olwd (Bl an g
AE+A IR FARS Ve s B g
YY/EAY av/ae. Ve Golwd dagi obuls
YV/FYY AR A Ve &l d gl o lbuls
ARYd AL Ve G193 35 oin dn g ]
Al+$0 Vef/de | Ve &y 35 i dr g ozeilomt
AV YoolYe Ve G0 by 3235 da g
5100 Vevise | e 851 DAy 325 da g
YE/e e VoA Ve silaie JYwiw!
4/Aa4 TN Ve & 5 poonddd
)+ /Y0¥ NARS Ve (,S45) g to3b
ARES O /b Ve (1! culS) 21! J s
VV/OAS £Y/Ve Ve (B cymtd) 532,20 52

Yy




[ e 9 4 ghalibla o183 ) 5 9a4s 50 (S5 gupelS IALLE ouh) gol alilae ouhd )5 ]

Quil)lS - uilly S il Hifad i sl box's M yge)T mlis ¥ Jgsa
O ek F df, df, box's M s,
IAY

A edd V/ee¥ 0 AY/AFF
\YYY

‘suu—%jlﬁb’ﬁm&u@ﬁ CJ'-’-‘J‘:\:'{ fwl;f,k v/ 0 ‘J}«:v"gd sdalie ¥ OJLQ.M:" d}'*’. L djjbbw
bl sS Bael 31 eslizal gl il ,lssS— ibls $lp edalcmsy box's M O3l (gylsian pelaw
ad oo Aol (155L) o pize di> SAS ol EVV Ll gElE glas SLIS Ol e

SIS Adlho D) dlunly Sl jusie LRSIl 90 S (I953Le) (5 e Sin GuililgeS Juloxs mlis £ Jgaa
09Ty Uyl b (JpiiS 9 Uinlo)T slaeg )5 ) (b

Cbsme g | glloly | Slojl | Wadf | aws,idf F Jado o905l @b
ofee¥ Y +/aay v \$ FY/AYS ./aay ey 51
ook Y +/aay Y Vs FY/AYS ooy Sus gl
ofee¥ Y +/aay y Vs FYAYS | VESIEVA e
ofee¥ Y +/aay y Vs FYAYS | VESIEYR | oy iy SR

150 e 53 (1551 byl S Jodow (sl o g o odalin § ojlad Jod> 3 &S sbiles
0k S50 ojled pdr 3 LT s 45 3 5l Jlas (28 5 bl 0g 8 005l slae 8
I s S, add 50 V) ansly sla piie I S Bl
403, o g 205 35y g lobe Dl (ol
45017 U903 T M 5LR0 jei (pKile (59 12 I9Sile (yio »S (I955T) HusllgeS Julxs HI Jols Zalis D Jg3a
09T g Ui b (i 9 plaale)T sareg )3 ialid sl 5l

. . 61 e T ¥ Epema | Olpd g

Sig (5 )ld e g I ygdome F Ol ygdome (il | (5331 42 ol gioe e
ofoee +INFY VYAIYYY YFY/5AA ) YFYFAA il gUal3
ofee¥ < [OYY Y F/VVY YYF/-FF ) YY¥F/- FF 5103 polie dags
ofeey NS YY/AA FIEVEIVY ) FILVZIVY 63w pgle dagd
o[y - [OYY YF/EVA YE VY ) YSo VWY S bl an g
sfees IOV VYA FYESNY ) FYE/SIY &6 31wy 5! A g
ofeee «IVAA FoIASY YY4/AYY ) YYA/AYY Sud Aoyl oluls
ofeee oAy FO/AFY YAS[B+5 ) YASIO+5 63 Ayl o buils
oloee «IVYY LRIARY VYISV ) VYISV 551 35 poie dagd
oloee < IVYY VA fas/FOF ) FAS/FOF 63 35 polie davgd
1YY «IAYA VIEY YE/AAY ) YF/AAY 651 Dy 355 dag
+/AYF ofee) o[eey o[eeq ] v[eed d)‘WGMQ}?dQ?‘
ofoen . [55Y Y&/a4y FASIFAY ) FASIFAY (sibie JY sl
ofeve < IYED TY/ANY YAY/A-Y ) YAV/AY S5 pond
ofoee . IYEY FV/55Y YYS/+ FF ) YYS/+FF (55485) (5,034
</YFY <1904 Y/YoY o/00Ff ) o/00¥f (22! CaleS) 1 yal J 58
ofeey +100Y V5[ £ YVO/V+) ) YOIV~ (B cpans) (G2 y40l

YA

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd



[ OylSad g (W8 (uuaade

Foosel kS o Oly s ekl S (FE 5 VY XY
94, Flp S pate el Sl R
et 25581 3590 (ST a5 45 e U5 4
3 okt (5 Y0) bl 28 53 1 K15
Sl paly 5 ditls Ljle e OLE b Lasl
W, 0 e sadie 5l sl il
(B e B (e glgaadls
SE) kS dpy Gizer s @l gl S8
G Aadle op a3 (FO 5 FY KV (K (YR) ol 5l
395 313 NS slaghaily W, Slaaie Kl 5
For I 4 B a1 gl g (M)
4o Rl Pl Jo 4 e oS 0dd 028 55 b
(YA 5 YV Y0) 55 5 o0 55 (slogus

Ol e 2l adlas plwl 51 ol Sua
bl il 5 FamelS Sl dilde s
d 55 0Lk Sl A ol 2l s SO 5 g
A XY sl sl g dald oKl 3 o
dals oKLl 5o feass 4 Jgiie O3l 01K
A o 3 @ADL s 53 5 S8 g0 gk
L O gy 1B B 15 b5 3558 05l iy
055 4 5 eddeds IS 5 bl 0 5 4
Captain’s Log (5 smelS bd Ol jed bl
Gl b)) Tadoes calsloe €150 51 day 5 455 41,
L3 Bl B g3l s s oy 4l

Captain’s Log )I}slps S e Sl ey )
S egmonog LS s 56 s 5 s
Ad o3l (5 556L) o pite dix ulylssS oo
5 b3l 0 8 bge3lm slae i o 313 OLE ol
S anly sl e 51 S Byl las J xS
Wl pl o4 O g S ) sy (solsbee
1038 plowil 150l e 55 (151 il jlsS ol
Sols e gl 4 4z 5 b 313 DL ool sy gl
dos A4 L SY OlulS o ses cuils Ol Olg e
g glaad jo il LS G, 4 o Oleed!

Y4

ad o a0 oled Jgdr o &S b0k
038 o s Gig) (soblas e aS sl 3
g bl gLl b cadlie VW s JmS g il
S ar g (elaS polhs ax g (gols polie
ey bl @l S g (gl
St g gl g abulb (slhs
il JYdll (golad S ek ar g sl
Sromby 5 (S8 LU Gl (xS el
LY Y e L (S5 (Buaa )
Ry TR R VLR PR R RSV R S WRVIRY 4
Sy S e BV IO DO
A3 A8 L geplil (sl e pROOL I 5SS
Captain’s Log lle 3 cpyed S Ol g g Olb!
ol pylde ax g i VY Gl 4 e
GBS g gl gl ar s (gl el
s abulr (ol s abelr ol
S axg ok Sl axg (golasd
G5k (S s Al IVl (gl
L O 5 50 (CBaa fpesd) s a0l 5 (S)
s 0

035 (m sl Gig) (gylsbas sk (Bb S

(Sl edday o Az g tadge Y 5 SRS 5 bl
G4l kS 5 sl sdda e ax s
Son 45 Sl a3 g /VEN 5 /AT /YYA Ll
wm Olg o cayoplyl (bl e p<O/05 51 5,5
t4ilje ¥ Captain’s Log ,lle 5 cp e & &35
9 Sl edday 0 ax g (Gl eI ax g
5 ULk Ol (L) CdS) (al 2l J S
GEI g sl ST als oKls s feaow Il

SLe Ol e cunl asls UL Cilee Olallae

bl (ol ol slas S, )l 5 e 4 e
25 e s S ple g am g (bl 550
Y YA Y0 (YE YY) W S e il slaey £



o 94 giliSla £l ) g gags 49 (S0 gasalS AAULE i) gel dlilus B3y il ]

555 9 N-back o o3 opT (sl ol Yzt (5,108 30
g 5 Sl o2 g anlllann;ge 05 B L el ules
A sl ooy gy 8 Sl S 1 b
o fuS g odS TS b ol Bl slawd pudizes oyl g0
LY ol 4ol oad S5 Jle N B Y 51w aels
il v gl eslitula; g glaslnl g8 018
25 5303 LB AL 3 1) Jlad aidle o o3 (iomen
sddosliial Corsi (s 5 geslS RYSIIST ol Jagh
o 5 e 5 e e 5 S I
O Sy gr Ogo3l Al LS5 sl se3
n-back oy s 4S5 5,5 edalin 545 adlas ;5 35 (00)
5 JW Al s 3 slame SIS LTS e
A YV 55 adlae opl s Bl @il Sdesli S
JS g8 Olgea YV 5 Shlsl o8 Olges
o3lizuls ;o sla,lpl 35 adlas sl 55 KA gy p
Jols Oga3T 95 31 5 Ko Sslne alails w5 sl
Oge3l 5 (W) (g,lhid Jbad sl ob35,0 O ge)
e 53 O k3 el TJNI, pslal uldl
plsl g p DLl pde S (o o)Ll 35 gl
b sl gl 03,50 Cos 4 Y5 51 (S Sy e
Llasls o Sio 1) didl el oS A3 Sllas
PP re Gtes N-back s 4SSl e gy sl 03 g
S 1y s gaadle 5 33 8 s 1) (55l
I aladls andlae opl 3 Oy &5 Jbmjs cdas el
Ll 035 gy 58 15 ol AE
3 Sl e dda o A g Al fe ¥ Sl addllas s
VUL 1) olspme oo 2l ) CtS 5 )l
S ol OLG bl L &S ol meb g s thIN
P 45 ol A § P (p Fodkrmn ol o A
S sl S 51 6K gl s WYL ol
Sl Ll kb sp cMdupd g s Sl
Saa pie ki Gl woa s g Gliok
g St arg L3l alply S S e
oddy 2 ax g )3 g Wl pglds ax gy bl

%, Prandl

g gbulr (gl Gl g (golus
Srk g (Glaid axg gbuls (glus

il JYaal (glid S e axs (gl
o) Sromly (S8 Il (S el
oimed gl Ll sd O 01N 5 s (S
Sod 03 Solkne (U Y Dlgls o pes sl 0L
9 SolAd s dda o ax g (5l Ns s dda U ax g
cilite Sllae 3,1k (Ll o) CeiS) Ll J S
sx830LE5 EY OlglS aaliy 1 eslial b sdplol
syl s spe 53 aby ol S @IS SG
ol 03 g it glaey £ 3 sk gl S,
7 P Segh bl &S (oY 4 0Y (O) (0 £1)
5 oslinal b (L5 ety s b Y s
Sler Grzmen gags il @l asls aliy s
LS Ol s (S S Sl mli b (YL
FY XYY O YA) s ls kilesls OLES 1 (g geelS
st Slp sdelwsn s Jl-cpeys (OF 4 YE
5 s a5 Olllee S b il
‘s,
SY Okl 3l Ollas cpl js oS K LI

Slpen (00) T0gm a5 (08)

oslitul 3,40 N-Back Sly i 5 Sl 0y S 03l
sladlas 53 (01) (5,5 5 mw ol 485,15
s 3 dldle OYLE 5 51 b 29 8 55 2
sls 0L edelCmsy mls tks S eslizal N-back
adadl> 9 Jlad abddl> 54 (59, » N-back s
Yo dlE n AY adlas pl js G S50 Sdaoli S
o calibl a5 15 anlllas 5,40 Al V0 U
3y90 Al 3w 5 b3 LOT Jlw Bga 5 S5l
$L0sasl 035 5l shte 238 15 L5l
5w el il LSS s LS, g
n-back el 3 e3liiwl b 5 pNT &) ooty by yos
EYE oS 03 e S esliel (Rwgeg) S S
phe J¥s 5l SN S Lladls Ol e st

! Savage and Goghari
2. Beavon

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd



ITY 05lowd [ posig gy Jlw [V FAS LT /0l lSui 1S [ (S 3y yguils (cuinbgy — ol dolinlogd

[ OylSad g (W8 (uuaade

93 253 2l gl SL S sba ol fagh
Ll ol ply Lo sl a2 adlllaes)ge 0y S
S SHI 53 x|y gulslas o pe pde Ol
ges ol 4 Cedls B e oS 0p es OL5 5 (a2
@ s SHB ol gl ealils ) ge gla )l
SY OlulS s ealaiwls; g0 Sl el ER I
3 1 (s glas 18 (gl ciliue adSS Yore)

.bﬁ €‘a

e 5 e agn glcassdn 5 KO 0

Sash 3 el Sl ml S glskas
G5 3l edalcmsn dalsd umen 5 Sl
SFarlS L Ol &5 das e DL oty
2 Bigl O Ol gea b Jiiee 5 ba L5
s, 9 50 05 b 9 Slys Ol ple LS

AL g LS s 5,8

PSS 9 pa A

Slp &S Lagh pb ml gle p o di
sddplonl dals o8l (555 s, Slikos S
GO Ol 51 gy Sl 0dd 43K ol
Sladod S 0 02 g el @il S e By, S
S OLBT 5 Slgs 5 BT Sl (558 70,5
shw wals o&Kiils S A, SR
b addlas cul pll )3 &S Jlnje slu s dald
lely K5y A8 Culg s S al jen

\a

et s a6 YL gl dals
Shday cpl 53 a3 Shes R3 ln (plple ((B)
PRE TR AT SR (Y IR ER RS PR
W o Ol s ol et Jl ababl> piomen
3 A Ol 53 (o eS piltes odday e 4 g se
S I el § el Ol s rbu‘ ERE N
O] il slacus g s 4 ol addlls s
e b BLiol 3 s e Al OWSIe pll
OLE b Wb 5 alxl JRS 5s Jlslas 35
S by oS 4 g Omer 2l ) JRS Sl
K2l ds S gl S8
Jolo b 25ls 51 glaals 48 0o g glad je i o5l
Jols 1l s Ralea (pa0lele (550l
sl der )3 (oo B 2l 2l JRS () a5 e
WSS G e S e 4 g ol oSl
Wl il s by pl Ml 4 fely ls5h
J bl s (olEAS Gl pul (sud g
el 4 4 g () uS o Wl (S s 5 Al
o3l gl JaS S e Ol CBdE
)l 5 s &S Sl Jo o (gl (slas S8
Sl 4 s bl s Ol el A3l O
e sl 0kiS s syl RS
S 035 amd o Ol e Sl gl 2l slas S,
23 LS Sl el A3 (2l S e
2 slins (6350 p ki OF £l 5l it 0L
23 el B g gl ) slas SLI sl ple

TG00 (PSS



o 94 giliSla £l ) g gags 49 (S0 gasalS AAULE i) gel dlilus B3y il ]

10.

11.

12.

13.

(_._:Li.o

Diamond A. Executive Functions. Annual
Review of Psychology 2013; 64: 135-168.
Lehto JE, Juujarvi P, Kooistra L, Pulkkinen
L. Dimensions of executive functioning:
evidence from children. British Journal of
Developmental Psychology 2003; 21:59-80.
Miyake A, Friedman NP, Emerson MJ,
Witzki AH, Howerter A, Wager TD. The
unity and diversity of executive functions and
their contributions to complex “frontal lobe”
tasks: a latent variable analysis. Cognitive
Psychology 2000; 41:49-100.

Collins A. Koechlin E. Reasoning, learning,
and creativity: frontal lobe function and
human decision making. PLoS Biology 2012;
10: e1001293.

Lunt L, Bramham J, Morris RG, Bullock
PR, Selway RP. Prefrontal cortex
dysfunction and “jumping to conclusions”:
bias or deficit? Journal of Neuropsychology,
2012; 6: 65-78.

Malenka R., Nestler EJ, Hyman SE. Chapter
6: Widely Projecting Systems: Monoamines,
Acetylcholine, and Orexin". In Sydor, A;
Brown, RY. Molecular Neuropharmacology:
A Foundation for Clinical Neuroscience (2nd
ed). New York: McGraw-Hill Medical 2009.
Chan RCK, Shum D, Toulopoulou T, Chen
EYH. Assessment of executive functions:
Review of instruments and identification of
critical issues". Archives of Clinical
Neuropsychology 2008; 23 (2): 201-216.
Groome D. An Introduction to Cognitive
Psychology. 3th Edition, Psychology Press,
New York; 2014.

Riddle DR, Boca R. Brain Aging: Models,
Methods, and Mechanisms. CRC
Press/Taylor & Francis; New York 2007.
Matlin MW, Farmer TA. Cognition. 8"
Edition. John Wiley; New York 2012.
Kormi-Nouri R. (2004). Psychology of
Memory and Learning: A Cognitive
Approach, Samt Publication, Tehran.
Atkinson RC, Shiffrin RM. Chapter: Human
memory: A proposed system and its control
process'. In Spence, K.W.; Spence, J.T. The
psychology of learning and motivation
(Volume 2). New York: Academic Press
1968; 89-195.

Baddeley AD, Hitch G. Working memory. In
G.H. Bower (Ed.), The psychology of
learning and motivation: Advances in
research and theory. New York: Academic
Press 1974.

Y

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Baddeley A. Working memory. Science 2002;
255(5044), 556-559.

Kolb B, Wishaw 1Q. Fundamentals of
Human Neuropsychology. New York: Worth
Publishers; 2009.

Redick T. Measuring Working Memory
Capacity with Automated Complex Span
Tasks. European Journal of Psychological
Assessment 2012: 28, 164-171.

Baddeley A. Working memory: looking back
and looking forward. Nat. Rev. Neurosci,
2003; 4, 829-839.

Baddeley A. The episodic buffer: a new
component of working memory? Trends in
Cognitive Sciences 2000; (Regul. Ed.) 4, 417—
423.

Baddeley A. (1992).
Science 1999; 556-559.

Cowan N, Elliott EM, Scott Saults J, Morey
CC, Mattox S, Hismjatullina A, Conway AR.
On the capacity of attention: its estimation
and its role in working memory and cognitive
aptitudes. Cognitive Psychology 2005; 51, 42—
57.

Ranganath C, D’Esposito M. Directing the
mind’s eye: prefrontal, inferior and medial
temporal mechanisms for visual working
memory. Current Opinion in Neurobiology
2005; 15, 175-182.

Postle BR. Working memory as an emergent
property of the mind and brain.
Neuroscience 2006; 139, 23-38.

Rueda MR, Posner MI, Rothbart MK. The
Development of Executive Attention:
Contributions to the Emergence of Self-
Regulation. Developmental Neuropsychology
2005; 28(2), 573-594.

Bledowski C, Kaiser J, Rahm B. Basic
operations in working memory:
Contributions from functional imaging
studies. Behavioral Brain Research 2010;
214(2), 172-179.

Jaeggi SM, Buschkuehl M, Jonides J, Perrig
WJ. Improving fluid intelligence with
training on working memory. Proceedings of
the National Academy of Sciences of the
United States of America 2008; 105(19),
6829-6833.

Jaeggi SM, Studer-Luethi B, Buschkuehl M,
Su Y., Jonides J, Perrig WJ. The relationship
between n-back performance and matrix
reasoning —Implications for training and
transfer. Intelligence 2010; 38(6), 625—-635.

Working memory.

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd



ITY 05lowd [ posig gy Jlw [V FAS LT /0l lSui 1S [ (S 3y yguils (cuinbgy — ol dolinlogd

[ OylSad g (W8 (uuaade

27.

28.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

38.

39.

Gray JR, Chabris CF, Braver TS. Neural
mechanisms of general fluid intelligence.
Nature Neuroscience 2003; 6(3), 316-322.
Buschkuehl M, Jaeggi, SM. Improving
intelligence: A literature review. Swiss
Medical Weekly 2010; 140(19-20), 266-272.
Van De Van RM, Murre JMJ, Veltman DJ,
Schmand BA. Computer-Based Cognitive
Training for Executive Functions after
Stroke: A Systematic Review. Frontiers in

Human Neuroscience 2016; 10:
PMC4837156.
Kesler S, Hosseini SMH, Heckler C,

Janelsins M, Palesh O, Mustian K, Morrow
G. Cognitive Training for Improving
Executive Function in Chemotherapy-
Treated Breast Cancer Survivors. Clinical
Breast Cancer 2013: 13(4): 299-306.

Shao Y, Mang J, Li PL, Wang J, Deng T, Xu
Z. Computer-Based Cognitive Programs for
Improvement of Memory, Processing Speed
and Executive Function during Age-Related
Cognitive Decline: A Meta-Analysis. PLoS
ONE 2015; 10(6): e0130831.

Kueider AM, Parisi JM, Gross AL, Rebok
GW. Computerized Cognitive Training with
Older Adults: A Systematic Review. PLoS
ONE 2012; 7(7): e40588.

Simpson T, Camfield DA, Pipingas A, Stough
CK. Improved Processing Speed: Online
Computer-based Cognitive Training in Older
Adults. Educational Gerontology 2012;
38(7):445-458.

Mueller KD. A Review of Computer-Based
Cognitive Training for Individuals with Mild
Cognitive Impairment and Alzheimer's
Disease. Perspectives of the ASHA Special
Interest Groups 2016; 1: 47-61.

Mackey AP, Hill S, Stone, SI, Bunge SA.
Differential effects of reasoning and speed
training in children. Developmental Science
2010; 14(3):582-90.

Klingberg T. Training and plasticity of
working memory. Trends in Cognitive
Sciences, 2010; 14(7), 317-324.

Blomberg O. "Concepts of cognition for
cognitive engineering". International Journal
of Aviation Psychology 2011; 21 (1): 85-104.
Baddeley AD. Is working memory still
working? American Psychologist 2001; 56:
849- 864.

Piccardi P, Iaria G, Ricci M, Bianchini F,
Zompanti L, Guariglia C. Walking in the
Corsi test: Which type of memory do you
need? Neuroscience Letters 2008; 432: 127-
131.

fY

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Ebenhéh J. Eine computergestiitzte objektive

Testbatterie zur Erfassung von
Serviceeigenschaften. Dissertation,
University of Vienna 1994.

Frebort M. Evaluation einer Batterie

Objektiver Personlichkeitstests zur Auswahl
von TierpflegeschiilerInnen. Dissertation,
University of Vienna 2002.

Kubinger KD. Objektive Diagnostik. In K.
Pawlik (Eds). Enzyklopidie der Psychologie,
Differentielle Psychologie 1, Grundlagen und
Methoden. Gottingen: Hogrefe 1995; 11:
507- 541.

Stanford JA, Fine AH, Goldman L. Validity
study of IVA: a visual and Auditory CPT.
Poster Presentation at the 1995 APA
Convention in New York City, New York
1995.

Tinius TP, Tinius KA. Changes after EEG
biofeedback and cognitive retraining in
adults with mild traumatic brain injury and
attention deficit hyperactivity disorder.
Journal of Neurotherapy 2000; 4: 27-44.
Stathopoulou S, Lubar JF. EEG changes in
traumatic brain injured patients after
cognitive rehabilitation. Journal of
Neurotherapy 2004; 8: 21-51.

Bellucci DM, Glaberman K, Haslam N.
Computer-assisted cognitive rehabilitation
reduces negative symptoms in the severely
mentally ill. Schizophrenia Research 2003;
59: 225-232.

Burda PC, Starkey TW, Dominguez F, Vera
V. Computer-assisted cognitive rehabilitation
of chronic psychiatric inpatients. Computers
in Human Behavior 1994; 10: 359-368.
Rabiner D, Murray D, Skinner A, Malone P.
A randomized trial of two promising
computer-based interventions for students
with attention difficulties. Journal of
Abnormal Child Psychology 2010; 38: 131—
142.

Eckroth-Bucher M, Siberski J. Preserving
cognition through an integrated cognitive
stimulation and training program. Am.
Journal of Alzheimer's Disease 2009; 24:
234-245.

Weist D, Wong EH, Minero LP, Pumaccahua
TT. Utilizing Computerized Cognitive
Training to Improve Working Memory and
Encoding: Piloting a School-Based
Intervention. Journal of Education 2014; 135
(2):154-167.



o 94 giliSla £l ) g gags 49 (S0 gasalS AAULE i) gel dlilus B3y il ]

51.

52.

Lampit A, Ebster C, Valenzuela M. Multi-
domain computerized cognitive training
program improves performance of
bookkeeping tasks: a matched-sampling
active-controlled trial. Frontiers in
Psychology 2014; 5: 190-2012.

Cortese S, Ferrin M, Brandeis D, Buitelaar J,
Daley D, Dittmann RW, Holtmann M,
Santosh P, Stevenson J, Stringaris A, Zuddas
A, Sonuga-Barke EJS. Cognitive Training
for Attention-Deficit/Hyperactivity Disorder:
Meta-Analysis of Clinical and
Neuropsychological Outcomes from
Randomized Controlled Trials. Journal of
the American Academy of Child and
Adolescent Psychiatry 2015; 54(3):164-74.

FF

53.

54.

5S.

Steiner NJ, Sheldrick RC, Gotthelf D, Perrin
EC. Computer-based attention training in
the schools for children with attention
deficit/hyperactivity disorder: a preliminary
trial. Clinical Pediatrics (Phila) 2011;
50(7):615-22.

Lawlor-Savage L, Goghari V.MDual N-Back
Working Memory Training in Healthy
Adults: A Randomized Comparison to
Processing Speed Training. PLoS ONE 2016;
11(4): e0151817.

Beavon P. Improving memory using N-back
training. Retrieved from
http://ro.ecu.edu.au/theses_hons/65 2012.

Y'Y 2 )lowd | poi gy Jw VTR LT /0l o115 [ (Sd 3 yonidls oty — sole dolialogd


http://ro.ecu.edu.au/theses_hons/65

Daneshvar(medicine) shahed University/ 25" year/2017 /NO.131

/

Daneshvar

Medicine

University
25th Year, No.131
October- November

2017

o

Scientific-Research
Journal of Shahed

\

J

Received: 30/08/2017

Last revised: 14/10/2017

Accepted: 21/10/2017

Effectiveness of the computer-based cognitive
training intervention on improvement of
memory, attention and executive functions in

veteran’s children studying at the University of
Shahed

Gholamhossein Ghaedi”, Mohsen Khalilil, Siamak Afshin-Majd, Batool
Rahmati, Manijeh Karami

Neurophysiology Research Center, Shahed University, Tehran, Iran

* Corresponding Author e-mail: Ghaedi.psychiatrist@gmail.com

Abstract

Background and Objective: Executive Functions, Memory and Attention has
important roles in Learning, achievement and academic and job success. Studies
have shown that computerized cognitive training in improving executive
function, attention and memory are effective. The main purpose of this study
was to determine effectiveness of computerized cognitive training on EF,
memory and attention aspects in children of veterans were studying at university
of Shahed.

Materials and Methods: The design of this study was Quasi-experimental
design with pre-posttest with a control group. 22 students from medical faculty
of Shahed University was selected convenience sampling method and randomly
allocated into two groups of experimental and control group. In pre-test IVA,
CORSI and AHA tests, administrated for subjects, then computerized cognitive
training program (Captain’s Log) was conducted in experimental group. After
the intervention, in post-test IVA, CORSI and AHA administrated again.

Results: the results from the study showed significant differences in the mean
scores of pre-test and post-test in the experimental group. The Mancova analysis
showed that captain’s log can effective in improving Memory, executive
function and attention domains (p<0.01), however, Mancova analysis indicated
that this practice cannot be effective for visual and auditory divided attention
and executive control (p>0.05).

Conclusion: the results of this study showed that computerized cognitive
training could improve and enhance memory, EF and attention domains.

Key words: Attention, Memory, Executive functions, Computer based cognitive
training.



