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anntuieesy UUAIBITUEY

N15AALTIUSHNS (Executive Functions) Aaazls

EF Ransvivithiiszaugevasauasidielisnniuauesual AUAn n1snseiin
e liinangAnssuiyegdidviang (Goal directed behaviors)

Motor
Cortices

AuasdIuntgAnUTIUAUAND 9d I
= o q v
UM LHALIN:
= a 1 o/ a o 1
*  dFunSananuauivin lilanwan

"— on
#7 . [Behavioral °*  g3Annauyin lunusTuwaULEY
Occipital Regulation q
Cortices

AIUANBITUAILATNAANTTUAULDLLA

Temporal
Cortices

°*  MAUAULRYLANIISUAl ATUAR
LAZANSNSESNN

Cerebellum

Primary Psychiatry 2009; 16 (7
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1, Worklng Memory (AaI91vaIz9A19L) AEN1TINYayang qlf’ﬂu'lml,au?mﬂﬂ
annwauammuu (lailguaanla) davinaadle Wi waaﬂm
?Jaaial,mnwauaim update Yaya SrasiaerinRanannlduazluinfing
Suauuasrauiusn deserdenisendeldla (attention)

2. Inhibit (MsugaRaiauin) AaAuamsalunsiudansual NYANIINTEN
NYAAINAN Wialiansaldlarudefivh N15181YULAINABINITAUBY NN
mﬂiumaLawuumaaiumnmauan LWE)LEIE]ﬂ‘VI’]ﬂ\‘i‘VIQ’]L‘IJ‘L!LLauﬁ’iﬂiUGIE)
AudNSY Wauigaewaui 3-3.5 T

3. Shift/Cognitive flexibility (N38ANEUVDIAMNAN) AD ANEINITALUNIT
Lﬂaﬂuuuuaammﬂﬂ ARUBNNTAU ‘111EJﬂGIﬂﬂUﬂ’J’]ﬁJﬂﬂLLa“ﬂ’]'iVI’]Lﬂu6’]
Lm{]wmmmswmnwma Wasuauauleandaanianssunilsludedn

ﬂ%ﬂiiﬂﬂﬂﬂlﬂﬂﬂﬂﬂ@ﬁ'ﬁ” (Shift WW‘LH‘U']ﬂ’J'] 4-4.5 ‘U ﬂﬁN’eﬂﬂ‘c’J WM Lag
Inhibit ‘Vlﬂ)
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4.  Emotional control (N13AUANBTUA]) HanIBBNAENWNNZHIEBLNTS HANde
= Y 1 = ¢ 1 a 1 o o/ 1 14 v v o
dela Tdanbivulumsauersuaigniizund linuiunduuaulanaunauiud
lnelsifin (4.5-6 V)

5. Plan/organize (M133198HUIAN3S) AMUAUIMUIY IAEINUAINUFIAY VDI
Susuaslievitnenuiedlagliifasdinuuan sasnmsiuvaseulinnagiutym
swaziBeaUdngay awvinliauliddnsa (4.5-6 V)

inle

6. Initiate (N15154) LBuAUAILaNIAWAULRS e ldRDIlALUDN ARSISY ARUBNNSAU

7. Self monitoring (NM3UsziliuAued) NTEIANALALELTIBUNAIINNITNTLIIN
N13R5ITULALUTLLIUAULDS

8. Organize of material (N153ANISVNIIVDY) USLAUNTNGIY USLIeudiau vaely
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* Shift (4-4.5 V)

— ANNAREAVEU ARviaINaty ARUBNNTOU

— AswasuanudAalsauludsuld

*/Inhibit (3-3.5 V) \

12
U

— §U89915U0] MUAR N15NTLYIN
— Jauslienunlududanuiasla

— aanuserasln aalala galala

*| Working memory (1 U)

— AU T VUL

— AR997F8ANUANTD AL
o Y] 1 QIJ o [~
kmu’mmeﬂaLLamganuf\]uama /

]_)f

—

N
Emotional control / Effortful

(M3sAruANaIsHal Liuviunauuay

UNULNY18) (5-6 V)

\_ J

/Planning (N1319LL) Initiation\
Reasoning (msfawmnwna)
Problem solving (nsufdgun)

Self monitoring (msuhanuguas

\@ﬁauwamnminizv‘h%aamuLaa) /

(Fluid intelligence)s
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walsisiaagly EF 22

1571 EF‘Luaa'mn']sm"wa‘luﬂumﬂlfuu dlawasulsadeu wWasuiivneu

sl Tiivoulval Lﬁausaﬁm LuaLﬁMMﬂiuaqmluLﬂ&JMﬂuﬂnau mamai’]mm
ilsiandn LﬁJ@ﬁQ‘VI‘VI’]l&ILﬂu‘lﬂﬁl’m%ﬂ’]ﬂﬁm’w mamaaawumammmwa
ulidce Wedsnseuldlilana

TuuSunwianil EF daeliismfuauaaieusmssanisavaudnsald
(Gilbert & Burgess, 2008)

Habitual behavior (no need EF)

|

Change of situation (need EF)
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EF AUN13NINUAULDY (Self-regulation)

EF wag Self—regulatlon (SR) HAMUFUNUSAUAMUNIDULAZAMUANTD
man'msaumaamnml,lmuﬂuauma Uszaufnu dAssuAnwIaUnTEAU

mn'mmaa LﬂﬂVIﬁJﬂ’)']&l‘UﬂWiEN“UEN EF ‘Vi'iaﬁJ{]ﬂJ%’]SL‘IJﬂ'ﬁﬂ'lﬂUGI‘IJLEN&IIE]ﬂ’]ﬁ
OF Liﬂumw'«auaanfmmnm EF/SR fin1

WBndill EF/SR AazveululseSsunaziiinueniedenuia Aodufiveniuves
L‘WE)‘L!"”] ummauwusmﬂﬂumauq fianuiueniiulagau Fanuusiueen
YIYLNADEDY

& oo a W 1y Y, ¢V 1 a &

wnNdl EF/SR Adnagliidgynnaiuatsual lididgyminganssunawuu
waaseanuazuuuung (UawimgAnssuluunansaanidy 11935712 Tdaau

JUKSY NBAMUFUNY Aaauaukissy dauldyningRnssuwuuiune
WU HENAINAIAL INNN9I8 Funadn 1Tudu)

EF 281918 (3 dw) Junugiuvenisindeusnsvugauly
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Prof. Walter Mischel
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http://www.embracinghealthblog.com/wp-content/uploads/2013/07/delayed-gratification.jpg
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| vol. 108 | no. 36

| PNAS | September 6, 2011

Behavioral and neural correlates of delay of

gratification 40 years later

B. J. Casey™', Leah H. Somerville?, lan H. Gotlib®, Ozlem Ayduk®, Nicholas T. Franklin®, Mary K. Askren?, John Jonides®,
Marc G. Berman?, Nicole L. Wilson®, Theresa Teslovich?, Gary Glover', Vivian Zayas?,

Walter Mischel™", and Yuichi Shoda®’

IFG
0.3
()
2 02
La
O
=
S 0.1 -
Yl
0 + -
Go Nogo
Trial Type

Fig. 2. Main effects of the go/nogo task. (A) The right inferior frontal cortex
was associated with correct inhibition of a response (nogo) relative to
making a correct response (go). Left: Activation map depicting right inferior
frontal gyrus activation, thresholded at P < 0.05, whole-brain corrected,
displayed on a representative high-resolution T1-weighted axial image.
Right. Percentage change in MR signal for “go” and “nogo” trials in the
inferior frontal gyrus.

02 7

0.1 A

OHigh delayers
Bl ow delayers

Signal Change

0.1 4

Happy Nogo Trials

Fig. 4. Low delay ability in early childhood predicts greater recruitment of
ventral striatum when inhibiting responses to positive social cues 40 y later.
Left: Activation map for the three-way interaction of task, emotion, and
delay group depicting ventral striatum activity thresholded at P < 0.05, small
volume corrected, displayed on a representative high-resolution T1-
weighted axial image. Right: Ventral striatal response to happy “nogo” trials

in high and low delayers.
Casey et al, 2011
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Delay Gratification

& dAyw ) 1 o Y, Y,
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EXECUTIVE FUNCTIONS

- — o,
- = e

Working Memory

Including mental math, re-
ordering items, or relatng
one idea or fact to another

Werbal Wisual-Spatial
Working Working
Memaory Memory

Malntaining your goal, or what you
should and shouldn't do, in working
memaory ks critical for knowing what to
Lobib it

Inhibiting environmental & internal dis-
tractions is critical for staying focused on
the working memory contents of interes

Interference Control

—-h S
-
Inhibitory Control - .\\

Inhibiton of
thoughts and
memories
{Cognitive
Inhibition )

Inhibiton at
the level of
attention
[ Selactive
or Focusad
Attention)

Response %
Inhibition
Inhibition Self-
at the level Regulation®
of behavior e r
(Salf- by &

Control & Y
Discipline) - -"'x__

Cognitive Flexibility

Including being able to “think outside the box, " see
something from many different perspectives, quickly switch
between tasks, or flexibly switch course when needed

supports aeativity and theory of mind

J; v

Higher-Level Executive Functions

as Executive Attention is
usually assessed [using a Alanker
task), it is completely synonymous
with inhibitory control of attention

Reasoning

Problem-5Solving

Fluid Intelligence is completely synonymous with these

Planning

399AEAT10158 A3, UIATUNT YNINANa

Effortful
Control refers to
the innate empera
mental predisposi
tion to exercise
better or worse
Self-Regulation

*Self-Regulation
Includes (a)
response inhibition,
(b) attention
Inhibition, but also
in addition (c)
malntaining optimal
levels of emotional,
maotivational, and
cognitive arcusal

Goal directed

behaviors

(Adele Diamond; 2014)
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21st-Century Skills
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@ 2. Numeracy 8. Creativity

ﬂ'J’]&Ii‘IN‘IJﬁ']‘L! HUSSOULAAANUTINTA ﬂmanwm"%awmﬂumﬁwamJ
mi’ﬂmjfmﬂsumqu Wnrsdansiulymandudeu anmuIndeuiiuasunlasiy

1. Literacy e oy 11. Curiosity

12. Initiative

- ﬁg&"&;ﬁc @ 9. Communication .
grit

14. Adaptability

i TR, @ 10. Collaboration

5. Financial
literacy

15. Leadership

6. Cultural and
civic literacy
awareness

O
O
O
@
©

Lifelong Learning

New Vision for Education: Fostering Social and Emotional Learning.
World Economic Forum@ March 2016

599A1EM51158 A3. UIATUNT IMAnANg

13. Persistence/

16. Social and cultural

722 /§/$ u<,:\’

AnnUuIaEsTULAT LR
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Temporal lobe

=

Chimpanzee Human

Human and chimp have
protracted development of
prefrontal cortex (PFC)

13
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INTO ADULTHOOD

The infant brain has many more synapses
than the adult brain. These connections
rapidly increase after birth, then begin a
natural decline as the brain specializes.
Active connections reinforced by experience
stabilize, while weak ones disappear.

\ .;‘. : 1
) N /G /)
9. é

NRCT

THE FIRST YEAR

http://developingchild.harvard.edu/key_concepts/executive_function/

%0-25 yeari E F

Birth 1 year 1 (
MONT! E
Over time a child Visiol Symbols, idea Critical thinking
acquires increasingly Hearing Social relationship Reflective thinking H H
ot - National Geographic, Jan 2015

GRAPHIC: LAWSON PARKER. SOURCES: CHARLES NELSON, HARVARD MEDICAL SCHOOL; PAT LEVITT, CHILDREN’S
HOSPITAL, LOS ANGELES. SYNAPSE DRAWINGS BASED ON GOLGI STAIN PREPARATIONS (1939-1967) BY J. L. CONEL
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Goal-directed Habitual

o Yy A a 1 1 1
* EF vinliandnganssusjagilvang Linaanig PN
o 1 . - = 3 i
* EF ilnlidngauusagUassa duudanla \&g:ﬁqj < =>
deialdl F9naswIngdulenid %

=]

* EF ynlianluisanAntiavey wWasuanuanala

LigafinAinuAnpel JAnAnUaNNIaY

wnigunaeIsnvainnane B =

® EF ﬁUﬂ’]iﬁﬂaudlﬁ]Qﬂﬁq\lﬂ N15ANANISANAVDINITNTEIIN

® EFs dUNUSNUAMUNIDULATAINNENTINIIN5LSEU
TunNITAUTUAIUABYUIAIUDININ ING1AY

(Diamond,2012; 2014; Nora & Volkowa,2011; Goldstien & Volkowa,2011; Crews,2009; Feil,2010)
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Similarities and differences in executﬁc;e
functioning between ASD, ADHD and combined gr.

ASD + ADHD

| Monitoring i
W

| Flexibility

Fluency

Concept formation Concept formation

Preparatory Preparatory

processing processing

Francesco Craig, et al (2016)
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