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Objective: The present study aimed to investigate the effectiveness of the Maher
Crystallized Intelligence Psycho-Educational Intervention Package on fluid
intelligence in upper elementary school students in Tehran.

Methodology: This study is applied in terms of its objective and falls within the
category of quasi-experimental research using a pretest-posttest-follow-up design with
a control group for data collection. The statistical population included upper
elementary school students (ages 10 to 12) in Tehran during the 2023-2024 academic
year. A total of 40 students were selected using a multi-stage cluster sampling method
and were randomly assigned to experimental and control groups. Data were collected
using the Maher Multidimensional Fluid Intelligence Test (MMFIT). The experimental
group received the Maher Crystallized Intelligence Psycho-Educational Intervention
Package in 14 sessions, each lasting 90 minutes. The control group received no
intervention during this period. Data were analyzed using multivariate mixed analysis
of variance (MANOVA) and SPSS version 27.

Findings: The findings indicated that the Maher Crystallized Intelligence Psycho-
Educational Intervention Package had a statistically significant effect on dimensions
of fluid intelligence (n? ranging from 0.22 to 0.83) (P <.001).

Conclusion: Based on the findings, the Maher intervention package effectively
enhances fluid intelligence (including perception, reasoning, attention, memory, and
processing speed) in children aged 10 to 12 and can be utilized as an effective
intervention for this age group.

Keywords: Fluid Intelligence, Crystallized Intelligence, Maher Multidimensional
Intelligence, Maher Psycho-Educational Intervention, Elementary School Students
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EXTENDED ABSTRACT
Introduction

Intelligence remains one of the most intricate psychological constructs in cognitive science, where
consensus on its exact nature remains elusive among scholars (F. Roghani, A. Saadati Shamireh, et al., 2024;
Sternberg et al., 2022). At its core, intelligence entails the individual’s capacity to process information, make
informed decisions, and generate logical solutions (Song & Su, 2022). These abilities underpin human
functioning across diverse domains, particularly during childhood, which is regarded as a sensitive period
for the development of cognitive, emotional, and behavioral capacities (Tomokawa et al., 2020). During this
stage, deficits in intelligence can have long-lasting effects (Taresh et al., 2020), as the ability to engage in
executive functioning, decision-making, and problem-solving hinges on one’s cognitive capacities (Real-
Pérez et al., 2022).

Cattell and Horn's bifurcation of intelligence into fluid and crystallized domains has notably
advanced the understanding of intellectual development over the lifespan (Cattell & Horn, 1978). Fluid
intelligence encompasses abstract reasoning and adaptability in unfamiliar contexts, while crystallized
intelligence reflects accumulated knowledge and experiences. The interaction between these two forms of
intelligence is essential for cognitive competence (Saadati Shamir & Zahmatkesh, 2022). While fluid
intelligence increases during childhood and plateaus or declines in adulthood, crystallized intelligence
continues to grow (Bastien et al., 2022).

Evidence suggests that targeted interventions can enhance fluid intelligence through cognitive
empowerment techniques, metacognitive training, and exposure to structured learning tasks (Franceschini et
al., 2022; Goran Savadkouhi et al., 2023). Notably, recent theoretical advances highlight the reciprocal
relationship between fluid and crystallized intelligence. Crystallized intelligence can scaffold fluid
reasoning by providing a reservoir of applicable knowledge (Gomes, 2012), which in turn enhances
flexibility and cognitive efficiency in novel scenarios (Ackley, 2016).

One of the latest psycho-educational programs addressing this dynamic is Maher’s Crystallized
Intelligence Intervention Package, grounded in the CHC model (Cattell-Horn-Carroll). The package
emphasizes multidimensional intelligences—emotional, personality-based, cultural-social, kinetic, and
spiritual—integrated with cognitive and metacognitive skills. Its application has the potential to
holistically enhance fluid intelligence in upper elementary school children (Saadati Shamir & Zahmatkesh,
2022). Therefore, the present study aimed to assess the effectiveness of this intervention in improving fluid
intelligence among students aged 10 to 12 in Tehran.

Methodology

The study followed a quasi-experimental design with pretest-posttest-follow-up assessments and
a control group. The statistical population comprised 10-12-year-old upper elementary school students in
Tehran during the 2023-2024 academic year. Forty participants were selected using multi-stage cluster
sampling and randomly assigned to experimental and control groups. Eligibility criteria included age,
normal intelligence quotient, absence of psychiatric medication or services, and consent from parents.

The intervention group underwent 14 sessions of the Maher Crystallized Intelligence Psycho-
Educational Package, each session lasting 90 minutes, over a minimum span of 28 days. The sessions
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targeted dimensions such as personality-emotional intelligence, cultural-social awareness, managerial and
economic literacy, and cognitive/metacognitive skills.

Fluid intelligence was assessed using the Maher Multidimensional Fluid Intelligence Test
(MMFIT), which evaluates perception, reasoning, attention, memory, and processing speed. This
instrument demonstrated high reliability and validity in prior studies. The control group was placed on a
waitlist and received no intervention during the initial phase. Data were analyzed through multivariate
mixed analysis of variance (MANOVA) using SPSS 27.

Findings

Demographic analysis revealed balanced group characteristics with no significant differences
across gender, age, parental education, or occupational status. Descriptive statistics indicated increased
mean scores in all dimensions of fluid intelligence for the intervention group between pretest, posttest,
and follow-up phases. Conversely, the control group displayed negligible changes.

Inferential analyses confirmed normal data distribution and the satisfaction of MANOVA
assumptions. Mauchly’s test indicated violations in sphericity for most variables, addressed using
Greenhouse-Geisser correction.

Multivariate test results were statistically significant for main effects of time, group, and time-by-
group interactions. Specifically, Wilks’ Lambda revealed strong interaction effects (n> = 0.96) for
intelligence dimension scores over time and between groups. Univariate ANOVAs showed statistically
significant improvements in the experimental group across all domains (p <.001), with effect sizes ranging
from 0.22 for attention to 0.83 for reasoning.

Bonferroni post-hoc tests demonstrated significant improvements in the experimental group from
pretest to posttest and from pretest to follow-up, while the posttest-follow-up comparison showed no
significant decline, suggesting sustained effects. No significant changes were observed within the control
group across any dimension.

Discussion and Conclusion

The findings provide compelling evidence that Maher’s Crystallized Intelligence Intervention is
effective in enhancing fluid intelligence in upper elementary students. The intervention yielded the most
pronounced improvement in reasoning and the least in attention. Although this was the first formal
evaluation of Maher’s specific intervention on fluid intelligence, the results align with broader literature
affirming the efficacy of cognitive empowerment, metacognitive training, and CHC-based programs
(Lawlor-Savage & Goghari, 2016; Shah Mohammadi et al., 2019).

These findings support theoretical assertions that crystallized intelligence serves as a cognitive
scaffold for fluid processes (Bajpai et al., 2022). The integration of knowledge into problem-solving and
reasoning enables individuals to perform more efficiently in novel contexts. Furthermore, participants
exposed to the intervention may have improved their ability to access, retrieve, and apply knowledge
flexibly—a hallmark of fluid intelligence. This is in line with neuropsychological findings that suggest
shared and distinct cortical areas contribute to both types of intelligence (Schipolowski et al., 2014).

The multidimensional nature of the intervention, targeting both cognitive and non-cognitive
domains such as emotional intelligence and executive functioning, is likely a contributing factor to its
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broad impact. Not only did participants show immediate gains, but the effects remained stable 45 days
later, underscoring the intervention’s durability.

In conclusion, the Maher Psycho-Educational Intervention Package demonstrates substantial
promise as a scalable and multidimensional program to improve fluid intelligence in children. Its emphasis
on holistic intellectual development can potentially equip students with the cognitive tools needed for
academic success and adaptive functioning in a complex world. As such, the intervention can be a valuable
resource for educators, counselors, and policymakers seeking to enhance cognitive development during
critical developmental windows.

VAY
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

&

+
L

abze Coluss > sLINS! 4o Jliily, s b

lie azso b

VFoY el V0 )b jo oo <l s
YAV-V QA axao oF oleds F 090

VF-F cug r.;m.:)\\ @)L; O ol C)La\

VEF gy VF 2ol jo ond asd pdy

VE-F olo,s Ve 2ol o oads jaoie

YAANIYOR 5 Sesg 2SIl sl

13 53 S (Rgd (I35l 2 pale jelide (Wigh Sy — (g, dldlae (oisu S
OISRy (210! 993 8,95 (590!

T ooblS el (T als olaw Mgl {5 L o daa

Oyl S 0y 52 ¢ codaal Sl3T ol&izils ¢S Ml o amly cliiily) 09,5 cogas (swlidils, (5550 (gozmiils )
Ol e 55 e oodlul ol olEzils «liion 5 pole amly ¢ St 5 i3 owlid Glgy 05,5 Lol ¥

el el e sedaslolsT olsls o085 Sy gl amly o omliiily) 09,5 ¢ Lokl ¥

seadatee@srbaiu.ac.ir :Jgiuo sdsuws g5 Juos I

ol

Alie oledsl

g mle jslie hge oy - Jlgy dllae dies LiSu Sl g p gl hagh jl Bas idus
5 @Ol Ban Ll ey i ouwlid ey 09 Ol e il psd 0550 Glisel (IS Sl
G5t 30905 ot 0993 G 9T L (ctalojl s sla gy 0505 50 Wosls (510,57 (b 4k ]
2 Ol e (Lo VY Y 0) (alacl o 0y99 (gl Gils Jalis (gylal analz gy J257 09,5 L
el glal> o sladiss g, b olysel Gl ol 5l a0 e st o VEAYVFY L Lo
iz o3e3l b baeols (5,510 .8 a3l S 5 (talesl 09,5y (Bolai &jgo 4y g s
Ao sl Gige (i -y, allae ay (ialesl 055 28,5 &)50 (MMFIT) jale Jlow g
320 050,55 b ,o slalslae alold cpl jo JuS 09,8 50,5 il o slaado A awd> \F b |,
BBl .ub plo! YV asens SPSS 1331 65 g 0 puiionis aBeal Luil g Judos b ool Juds
B M= YY) Sl g sl sale jshie Gisn (yim sy alslae w4 ol (L Laasdly
a3l atey Lipgh cnl sloassly elul 1 mSamas (P<+/-+1) o )ls s lobie 136 (=4 /AY
(G310 & o g aladl> a5 Yol o STp3l) Jlow (90 (2l 0 ol jobiie (B9a (5 =S,
oslaiwl 5550 gw 05,5 oyl jo idu Sl alslae S lgie 4y wilgs o g el Fgo JLW AT BV 1S0S

DS 13
Olizel Sl pale iopin Ty alie ole qmpliz Sisn sl o oM Sip0 1 B3lgols

!

o goi

ol iy

allin () & Sliciasl o925
edlbgl el ol e pmdomms ol
adloe sse il (VFF) anl (LblS
SIP el jelite Sea (s -y,
@l pgd 0)50 Gligel Gils 10 Jluw (hgo
2 Gl sl O S

ANV (N F (5 slo Pl

llis cpl 25l 3oi> solas VF-F ©
lie ool Hasil ol oai i @ Blate

215 L alhe o] s Sy oy
ol 4585 & 90 (CC BY-NC 4.0)



https://ijpdmd.com/
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0003-3574-1063
https://orcid.org/0000-0002-1251-1524
https://www.orcid.org/0000-0002-4788-9199
http://creativecommons.org/licenses/by-nc/4.0
https://portal.issn.org/resource/ISSN/2981-1759

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1 ﬂ
¥

Ol ymi )50 30 (o8 Blg Ghltalo 5 Glulidoly; ple y0 a5 cul 58l Al (2BLigly, gleejle I (S Gise
ool lp ol 3l slacald & g ,Ules (F. Roghani, A. Saadati Shamireh, et al., 2024; Sternberg et al., 2022) s ,ls 54>
0,8 SO AigSs aSul Lglad o yhgr S jeb 4y (SONg & Su, 2022) s s o,Lil dlaie sl ool 4 oliws g (655 puenal (Dl
Jiang et al., 2020; F. Roghani, A. Saadati Shamir, et al., 2024; Farahnaz ) ,ls coeal was slxil o553 4 1) oo &3l dadsg Wlgs oo
.(Roghani et al., 2024; Saadati Shamir, 2023

Tomokawa et al., ) 8,5 ;L ;5 Sb w18, 5 (B9 (Sraid Sl S 5l ol $lp ) (SO Ol wls
aS1,> (Taresh et al., 2020) wsl azils 5 b ol o3l Sw) slvo,ss plo » Wl oo o g cnl ,o e a5 > (2020
Orrieed WS a Jos g s 5| 095 392 (52 55 g s o (6 S rans e 22 (5100 SIS JoB | 0 Calio slasaiedlys
s B aady e 055 (o (KisSa 5 oo 3l udln (b s eans (il 055 alan ) slatzl 5 (50,8 Gilie AT el
©6oby o b g wiyls slogug Conl sigo sla Hblg ulul cpl 5 (Real-Pérez et al., 2022) el o9 sbo ol 4 aisly ool
(Otero et al., 2022) aisS o Som Giam |y (S8 )0 Codbgn pac g oy

5 ook s ol S il |y Tyslie o1 o Si9e (VAVA) ()92 5 1S 0,00 9525 (o9 (ogas o il slaslSay
Si5 by 4 Jlew g (Schneider & McGrew, 2022) ceul 05,5 SwS oloj Job ,o a5lis sla by s SigSa> S0
oaiiS WSt Lgn (nl 0,18 o)Ll 41id8 Sloyms b oad oS Lils 3 solitul e daz slacaxdge o Alliw Jo 5 s Cllas!
Cattell & ) 59 oo 433,5 J1a5 ;5 cagos b9 3l ulS (37 Olyis & el 5 el (615 5 ol JYaial s slate (gl 3,8 byl
(bl ;o aails (351 p ey g abiblo g3 Yool (STl ol 1y Jlow Sisn (VF+ 1) (iSia>) 5 el Slew ((Hom, 1978
SIS sk & el (g S el 5 O o s bt 5 Bali cond s gel ST (65 4 sl 0 Ul Jelis pslie Sise
5 5 00 S 4 Ul pshte ign g 3yl 00 sy Slhasl 4 Sl a5 el i Bles b 0,55 0 Ul Jl 9o
Sy oo B8 A Ll b oo ial38l o (201581 L jslie Jhee (Saadati Shamir & Zahmatkesh, 2022) coul L3 ouls S slo s )lgo
Bastien et ) wiib o (s 5 35, Jl 5o (5355 0hss o 53 8 Ll o (2015 o 5 GRal3l JLaS 50 ol b Sl ign a5
.al., 2022

Slp OMlae (b Gl s solis o Slos ;0 (69,8 Glagley Sy 6l p sotn sdely jslie 5 Jlow (o900 oo mled
390l glaasly wiilgs oo Hlulidly 5 ik ((igp U5 50 (nl (e bigy Jold CEld Loyl jae Job po (23lis o) 5l coles
il 1,8 a8 (glassls po )0 Sigw S eeats (Saij calisee o 50 ol g glajls 00,5l sl ) e (S 5 cainolis)
G55 yob 4 Al se diedan EMSle a5 Wlesls ylas lalllas .(WoOds et al., 2021) )ls ai, el 6 w53l 5 L35gel b il
Ole ol ariis Sguy alisee slocadse o by 4 JEl ol b g o> eadge sloats) )0 550 Sa gl ) o8 LUl
Sl oslizal b 51 ST s slaanld sume (auileslo lagl s aSly wi)ls 35 105 ol Slac los gl 5 (o8 2 g &

(Walters, 2020) <ol 5L sla il polos 5 clislb dlas onl,

1. fluid Intelligence
2. crystallized Intelligence

\AF
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

& - \F.¥ ‘faso o)lm ‘p)% o)sé isa.lp sud){pl }é ‘sa}lmﬂ") ‘5&‘5;.&'9:\. obl&w 9 G.Uo
v

4 sols gjleanasly (Ploughman et al., 2019) col sl gjluaiailys « ciga sl saiailys p fge sloo S0, 5l S5
{(Franceschini et al., 2022) s,ls o,Lal Sg,m b Gg,0 Sledbl i3lsy oo Gy 5l @3 ol locd b oy L coois
o s s EdMoONds, 2022) allis > 5 (5 55 oo calibls 5.4 o(Li et al,, 2022) o) slos Slas sgugy p 5 lid (6 5Loiiailss
Jlw (o2 5 i slagb st il Oldllas plo jo .col iz 31 (Shah Mohammadi et al., 2019) 35 a5 g 4z g5 ¢ NS e yog
Goran) osluslg slacs,le bjsel «(Ghanbari, 2023) _ob, slacslpe jo340! «(Neugnot-Cerioli et al., 2017) ,slow o
)55 0nl 5,50 Jlw s, (Kamkar et al., 2021; Sternberg et al., 2019) 3350 bsd slaailgs Si3sel 5 (Savadkouhi et al., 2023

5 Jle hsn a5 Jlo 4o (Salas et all, 2021) adly Sl Gige s e Jelse 3l o2 55 skt sn Biel oo 15 &
hon s S5 1, 0,8 25d o Shae b aS o IS 08 b5 s K008 b (Koo bl bl i o 155 4y (sl panlio jshis
skt s 45 Jlo 5 S oo oald 1y gz (slauisa s loille b Gllal (sl o3 Wl o slo o 5 o8 pipilland Jl
S o onliil ] 5l paas slac e b (il 4 5l a5 allis b )b, alfin a5 was oo ail) 1) ol saass 5 SledlL]
3 Subge g JYaiul (6 2Tk 6l 08 LUl et )3 (oot BB g Sl (5900 (LD 0B (ln (Bea SS90 Gl G JelsS
g ol (LUl 5 s 4 alls S SUle) Jlw (o (VAAY) LS Ll 5L (Bajpai et al., 2022) oo Sui; abisee slaais)
home Jelse a4 Jlow (50 w8 05 oo w88 ) (T 5] allaiation oolital 5 nge 5 (o8l (230 cenS) pslite (50 angs el
S5 5 Jl gt st 5 A5 skt Ghgn 5 (S (S o 5 e 8 e sially GB3sal wile e
(Cattell, 1978) el Lads Souzm 5 3 Sl e oylie g ppally Lot oot asll 3gel wiile sty mé Jolse 33, 51 lavme

3,3 a8 Wil ool Las Slalllas ilos S cos s 0058, 5 (518, ) cilisee sloaciz 51, sl Lisp il oyo Sliizs
2 Sy sl a8 Wls (S Sy, 5 Als o QU155 i (55 s Slo e 010 ol 4 e sshite e 5L sl |
st YL zslans L olil a5 cl ools olis @iz il asdle (GOMES, 2012) Cewl (55,5 sloizl 5 ik sloojs> 5| 5 bonms
S Al b 5 33l e ile o S (sl gl 8 o b e Sl b s 5 5 (5L o Shas Lk sl 5kt
b Jbw (552 (st JB jsb @ Wil o jobite (92 a5 05k ol (V1F) Syl 5 555 5l (Ackley, 2016) axtws 5 jene
S5 Gl o6 S e g Al o sl bagSl plolits vz (slacadye ;3 (I8 018 Bk 5l IS5 cnl S ol
(Sternberg & Sternberg, 2016) s,.5° o &0 595 Alis Jo (slogs )l ;o 41838 Sl oo pleol 5 5lis

Al jslie s (Su i - Sls, aldlae aten el oals Wil (35S 50 (Gaietigr sl Cux ‘)*"' S gleasly 5l (S
s Ol el ool (13905 (CHC) Y Jg,)l5 ¢ o500 ¢ 55 Joo (bl 5o g (VF2)) iStiem) g ol Solew lawgs ats ol .l
D98 (S g eleizl (iga) (Sum b - elaizl gn (Glms (isn « Seand (igR) (Slmes - (Sraid Gise sz )
0998) Dol (g g ((owddge 5 (538 igR (5509 (998) (chi ™ G (P90 (Al (h9m e solalll (g soine gk (S poe
Orelys b 4 Lo j90 (98 dgu jslate 4y Dl 51 S0 50 Zenl 5500 (GBLLIE Sisa g B Sige los Siga (Slelos
S b ay Zeo b ol 5 FALS 5,0 slagly 2ol b anl (oxdly (sl e 3l eslital b sy (hse gl (SauS 5,4

25 g e a3l U glageuly eSS by oMol 5 BB o8 1 a4y iy 6l s &l g lagesly iy ek Cg GFALS

1. the Cattell-Horn-Carroll (CHC) model

YAY
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1 ‘j
¥

Sogealy yeeds 5 ol 5 Slmn (o9n 4 bgrye SYlges Gy &l 10 )5 sl ryed 5 eSS ) 4 (B0l a5l sl
(Saadati Shamir & Zahmatkesh, 2022) cul sos a-ls o)l Cogds b oS o8 i
0,99 (nl g 2lo I8 093 elaizl = (B Ll 0l Gl wles 050 0 (5055wl o)Ll iy 4T sk (Jles 5 ggemme )
b ooty 1o b 0t o SaS oy lecass (550 50 Bligel il & s dzgs 1S wals | U1 ST CenSits | Conliban aio) wilsf o
w s el o Slrs «elaiz] a, o 0,5 s, olasl 51 (gl 45 Gl olr oass Lams o5 iz sl axle o 2aS S
15 el imgg alol Lelol ol (V)R o Kan 5 5 sl ) 0l (glong Copanl )] alieo olal jo 23lisyls, oy S & pe0
ST S i) WS S8 ol (608 09,5 (nl )3 (IS 092 (lil 4y Wil oo (S-S 5 (LA90 Sla Ul Axwgs (ogas
3 sy 2o, b B Sgn slahy 0955 waled )3 Sge (W5 WS e 98 Zusi (ngh loged (oSSl o) 005 Sl
ol gleasdly wl Giyon 5 Ghisel Gln S lestally Gazmen ug Glao,Sgy Cadyl Sl eslil g (ligel il ey anelx
Gieesy 5l o alnli )ls 0 )8 Sy 5 isel (Y stes sl o o o 5 tlulit s 5 oyle Glgbie loles (T sy
Olisel ol yo (Kb - celazzl g g ple Jlow (bom (ialidl 5 pale jslite (g (o -~ Sy, sl a5 Sl ) 2 >

D91 glanl g3 0590

OwRH w9y 9 dlge

ot 093] G 6o b stalesT 4t la gty oy 50 ool 5)510,5 s, Sl 5l 5 (o n)l5 Ban Sl I ey ol
12 0t e (Lo 1Y B V) ol pgs 0,98 lss0] Lials soles Lol ioggy o ylel el iatls )5 S 09, b o6 uSem § (3305
T 5255 a5 1o b o sinle] Slicios gl (VAAY) 555 Jpar obol 1 digas aom> cpaetd gz idgs VE- YV Fo¥ Lo Lo
55,5 55 55 b Ll (Cohen, 1992) sg: 5l 3,50 09,5 1o sl a5 10 Johas (+10) Lasgio olsi o (+1+F) 3 L il ol g +/+D
4 5 a0 QL glale e sladigs g, b a0 j5e gl diged b a8 S LA )0 i T digel e Da g Jles
@l pay (90 s jie S allate ;8 5] s W0l QLRI 99 g Canny g 00z (R ez (S Bblie (g5 el A5 YT bl 5l )
Oligel GRS e 5o Ghmghy 0 S8 (pgas 10 sages GleSl aslal o aiad Qb lanl pgs 0)90 dil1Es (s duyie S g
Solai Ojp0 4y g 0ad ST zg,3 59955 SlaSe (58,5 a5 0 b a5 wad hagh )0 &8 50 cdbgle J85 77 Coled )0 b @y
poe (Lo VY L) e g aials 5o ndls )18 el (ragh 4 9959 (slalare aind (3)LeS (lasil ) 558 5 ialojl 09,8 90 50
(2l 093 4 99,9 (omiw odig p 4 dies) (s3le oo 5l (51595 calansly (ul 4 g)l0 Bras 5 Pl (Slewr Sl lon 4 D
FoSo Sloas il o pac iogh b lojen Slilly, Gleas ol jo pas (S olg, SYMST 4y Ml alauly a4 950 B a0 pac
Sloss 55 50 50 (B9 ladz ;5 ligal (il €855 caz (BT Jled 5 (ally (555 Cald) 5 6550k ofng DM alaly 4y (5550
99 3l e Sam g potians S0 pus g 0)93 )3 IS jLie pglas 4 hled pae Jold g Sl zes lale g ond pons (2L,
Dy (ui;.il.aﬂ 09,5 &) alZloe yo >
A s 5 0ads (ngas (V2 1) (iSia) 5 el (Folaws awsgi (9031 ol AIMMFIT) ol Jlow (92 (s4zs iz 053

el S oley sl Yo 8 g3l ol ple 0,05 iSlas i oo 1) 5510 Ce s g aladls a8 (Yool (SThol adge iy g Conl Jlga

1. Maher Multifunctional Fluid Intelligence Test (MMFIT)

YAA
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

& - \F.¥ ‘Ho o)lm ‘p)% o)sé isa.lp shd){&l }é sﬁ}l-um)") du‘sy.lg'% obl&w 9 G.Uo
v

03, gl ey90;] Gloadlge 00,5 pled 1o e 00, A 5110 S 12 45 5,15 393y w 09,5 O (yaej] 4o el dBES B¢ 15 eej]
Jlges 0 g3l 00,5 y2 08 LTy (585l Gl g lgms 51 (w035 5255555 9 290 g 2 (5o 035 090 3 5l Sl 42 (50
4V 5o ol Jlgm an el 51013 0,05 0 piSlaz moxty Jlgw 5 000 F 2510 o)l Jlgaw 50500 ¥ 35 Tam ol Jlgms a5 5 )0
0y sl asl Ve yo o ilex Jlgw .clils dalgs 005 ) paaw 4l 00 10 g0 yei ¥ 05l 00ls pgo il 0 j0 S0 pad ¥ 05l 00ls ol
Jol 4l Vo 0 ooty Jlgms .cls aalgs 0,05 Y 5T 4l 003l ;0 g cop0d ¥ 05 0018 el g 4l 05 40 51 g0 p0i ¥ pgo ali V-
dalg3 opei V3T Al w10 g oyes V5T asli 00 10 0 pe ¥ 0gd 00l Gl paas 4l 00 40 5T 50,05 ¥ opgo asli Ve 40 w0, O
SLessT (hole Jalowi b g 00,5 L2l 1) (05T cal 0ls e Qligel G2l 51 (529,8 lee po (VF+)) (iS0a5 5 el ol 2ol
AV S iy S Ul al 5,5 a1 S o3l e il 55 sl lele el 05 gl 1, o g stmr gy S5
«(Saadati Shamir & Zahmatkesh, 2022) auws cwlie oLl slls Jelge plaS ols jlis g 09 </AV U

2 sslia Ghah Sty - (Sl ) Ao diny

5 9o S 40,15 5,15 slie olol 2 (VF DiSEan) 5 ool Siole Lass jolite ign (s, alhta s
a3l 3, 55 Bl wgl ade 12 o glym] Alold 5 oad aelits glaids Av aul> VF s aiey ol sl oas azsl (CHC) g5
.(Saadati Shamir & Zahmatkesh, 2022)

P ek A5,k G hgd (o gl dmde

232 Sloj (el cGhgSy 50 S0 (g k8 oloyl 8 glaal (ygel G izl s il b Gtemis (GFaS e85 L L]
Lgiye Ol yie 5 (il cOludr JLSLo 1 5950 (loyd wl B )8 Jld 5 Lo (sl 05l slml cal e 9,8 5 a0l a3 omis sl
Slo o 8yme 5e0ls (555 g ol il (09 dile e «i,15) 09,5 aeld ey cadsl 23yl 9 bl )l emle ssliia (ag Sijeel 4
bl g S gl ST asly] g ol (9 5 (S5, - stz Gispe S - sleizl (iss (lmeam et Gise el e
2l slagisn b lagogesl i

Slred— Somatds Ghgh Sigel pgd duler

S Gign 4 byrye SNl e Gl S 5o ol b a8, 3ol 5 8 ki S5 g0 S5 5 ki 5
oolital b glmea- pasd (358 gdh ln gl 5 rulss medsi do (oseil & Slren- et ise gt i Slren
a iy Sl Sl e ol iy e S lagogeil 4 Ceo B (ol 5 b giogeil slagely Lol bl (ls slellis S|
W 55 5 (5l e 5 ielS5 ) 5 U ogesl oS5 s Dol 5 o goges]

o 58— (eloizl Gigh (jg0l pgu duder

Tl (S p - eletzl h9a 4 bgrpe SVlgw iy Gl Dj9e 50 lallas b )18, el 5 | and> SIS 95
(g sl 5l osliial b (Sum b - elazl (iso medsi ly abogsjl 5l pilss ety do (Fogajl 4 (Sum b - ezl Sise
L dlol g b giogesl ay yutan gl ymais ailyl o eoly jiiy ol S L Sognjl & a8 (0l 5 o Sogesl slagely Dlal b 0l

Wl 50 )5 sl el 5 @SS @l g bn gyl Gl oSS

YAQ
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1 ‘j .
e

SHre (g8 (ig0l 1oyl Al

Syoe (P98 Trds S e & bgipe SVl oy Gl Ojge p0 lalla b bayl3, Mol 5 L5l LIS 50
5 ogasl slagealy Lol b sl o gedly sledlin sl oaliiul b (s5ine (92 medsd sl baoges] | il qedgs o (Gogesl &
S5 ) o Gogel gl JeeSS b ol g o Soge3l 4y ytn (sl s 1] il sy i jend S Lo ogajl b ol
> 0,5 Gl cnyed s

oLl 9p (b)9al iy Al

e oy wsolal Bea 4 bape SVlse Gawy Gl Ojge 0 lala L )k, el 5 3 and> LIS 95
gl ol b unli o xdly slolie 51 oolinl b goladl (agm medss sl badogasl 5l prmlss o do (Fogajl 4 goladl
o og03] geuly JeaSS b 23lol 5 Lo Sogoil &) ity gl ot ] o Grsly i el Sz Lo 0503 41 2o (30l 5 o Soga]
A 50,6 sl s 9 S5 )

oSI98 (390l tanlid dunler

AR by cSupde Gh9a w4 bape SVlsw Gawn Gl Ojge 0 lallas L ek, Pl 5 3 and> LIS 95
slagesly ol b anli ool ledlin Sl oslinal b (2 poe (390 odss sl aogesl 5l (ilss cedgi do (Gogail @ (o
o 30903 gunly oo L 2ol 5 L giogasl @0 sy (sl Sl o Grly Sty jomedl g ngiogas] 4 Cum 3 30 5 Lo ioga]
W 5 I 6l iy 5 il |

(shunld (g0 (5 g0] et dunler

ld 98 dgi Add Bge 4 bgrpe SYlgw e Gl Djpe )0 el b el pMlal g LS and GBS 95
5 1 Sose;] slagmly oOlol bl o oadly slellie jloslinl b (als (ise mrodgt sl baogas] 5l (nlss qdgi o (Gogesl &
el )l o Sogejl sy eSS b 3ol 5 b Goge3T a4 iy (sl aSly] o rasly il ekl S Lo Gogasl 4y Cuo b ol
b 50,8 Glr i g

339 Sh9p gl pies duder

ToF (et 9 (9 (50505 892 4 by SYlgw (e Gl Djge 0 ballas L layls ) Mol g LS andr IS 95
sledlie 31 ooliinl b (e 5 (32— o559 o9 o 1y B Sog03] | inlys muog do Sogejl 4 cwdige g (8- oB) 59 Shge
5 iogel ity gl i il o ol ftiy sl Sz badogesl ar ceo b (pols g o gioges] slaguly 2ol bl (ol
Al 0 )5 sl e 5 RS iyl e oges] Gy JoeSS b Lo

dien 9 (S g gl et duder

P9 T owdige 9 (B (ep 4 bgpe SVlgu s Gl D50 ) lallaS L La)l3,; ol g 8 > LIS 95
Dol b 9l o oodly sledlio Sl osliial b (qusign 5 (8 S92 rdss ln aidoges] 5l ilsr medsi do (Gogesl a (pwiipe 5 (58
ol S b Dol 5 b ogasl 4y ity (slo i iyl o eoly fiy ol gz Lo ogesl s o b 0l 5 L Sogajl slagesly

Gl 50,5 Gl i g 2SS @l e Jogesl

E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

& - \F.¥ ‘Ho o)lm ‘p)% o)sé isa.lp shd){&l }é sﬁ}l-um)") du‘sy.lg'% obl&w 9 G.Uo
v

SSL eh igel phd duder

SELD ep mrdg (SIS (hee a4 bgrye SYlge (o LS Sjpe 0 balhaS b e yld, 2ol 5 | e LIS 95
5 b gogasl slageuly Dol b ol (o8ly sledlie sl oolinal b (a3led (398 medgs sl W Soges] 5l ulys medgs o (Sogasl &
GlSs @l o Sogejl grasly eSS b Dol 5 b Soge3T ar iy (slo e aSly] o prasly il ek Sz aGiogasl 4y Cuo b ol
> 0,5 Gl cnyed s

Sl (eh 390l 005190 dundler

9 oy (SELELE ea 4 bgye SVlgw o Gl Ojge 50 balk b bk, el g S ada LIS g5
slagl ol b 9l (o3l sledlio sl oolinal b (23l 8 g0 modgi sl b gioges] 5l il qedgs dla gogesl 4y (2slisl 8
o ogo3] geuly JeaSS b 23lol 5 Lo Gogoil 4 it oyt ] o Grsly ity sl Sz Lo G0503] 41 o B (30l 5 o g
Wl )0 15 Gl (el 5 ST W)

B o igel iehd e dul>

4 B (g gedys (D> (e 4 baipe SVlsw (o n Gl )90 0 lalkaS b ek, Mol 5 3 and> LIS 95
o3l 5 b giogesT slagusly 23lol b sl ((HBly sledlio 5l ooliisl b I (o900 s (sl o gogas] ) amslys medgi o ogas]
5 <SS alil e Gogeil Gl oSS b Olol g o gogesl 4y yiiey sl ail)l o Gl iy pedd Sz Lo gogejl @ ceo b
als 50 )8 sl s

o gozr Sloe Sgp big0l iwhd sl dumlr

@ Glos (hgp grdi (oe B9 4 bgipe SVlsw o LS )90 50 balkaS b )b, eMlal 5 L3 and BT 95
o318 5 o gogesl (slaguuly 2ol b ol (o8ly slollie 5l oolizal b o (52 madsi (sl b ogasl 5l il mudgs do (Goges]
S S5 g5 o Gogejl grasly JooSS L 2ol 5 o boge)l dy i (gl s Sl s rasly i s S Lo Jogejl 4 Cus b
YS! ol g Sld>

s ay Gholejl 09,8 G 30,5 JeoS5 1) (5051 ey QAT ) S8 5 Gtalojl 09,5 g0y Al o8 5
o 290,85 28 s (slalS e (sl Cund) J5S 09,8 (A E8 18 Sae cnl po s S 28l s 1) pale jshie Ghee (S-S,
59, FO alols U (6,:K alo 1o ((ne] o) il oS5 05,5 95 50 HEacS &5 i Lawgs Ioaze 6 a5 03l sla ) colud> alos! |
& Jo sloanze oot pac FaS S8 50 Lo g el Lais o Siloye Lais slialy jo olal nl 2 a8 12l 095 50 52 sl
1y als e 5 GUAT Cend) J 55 09,5 s (53 osdh s (Sl Dlaas 3550 50 50 5 (gl )0 2808 L3 5l e Soges]
s el o yeianiz alial (bl Jelod 5 heosi ol slaasls b laosls Jolo g s o ) o (Lol alalas I ey olo 5
Wi el SPSS.27 58 a5l eslisl L aools

baxsly

M)\);aﬁw)of‘ w).sMijjwuLo)’ldLmos)f)éé\So‘éuLmsouW&Lbua?uw&f4)94.:;.0.»09.’

o Jlo 00 ialesl 09,5 BaiS S 1o 000 Frg ialejl 09,5 FaiS 8 b duoyo FO siols oo JuSid ol | pFases s

Y4
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1 ‘j
¥

FOLYY 55 JpsS g inlesl 09,5 oylyole duo o #O axiils cpw YL L g Jlo £8 J S g ialeyl sloog )5 50 oyl0 oo o £ Lasisls
Sy 45,8 Y Gl slasolgls jo HBALSES b aoy B0 5 oy FO cui s A S g Ginlesl slees,S jo aiiils e Jle
50 ogr 00l pgs 033,8 EALS S 1 suo 0 FO S 09,5 [0 g e0lgils Jgl 055,8 (oSS 1 ey FO Lislesl 09,5 i S e
Doy il Shleams glyls Glole dopd Ar g oy duoye Vo JuS 09,5 50 g lhole duoys YO § o o ys £ islesl 0,8
Olple aoyo Voo JS 5 alesl 09,8 g0 o 50 g ofil Jelie ghils (g auojo B+ S8 09,5 )0 5 00y0 ¥O iulesl 055 4o
97y Sl Comez sloasls 5L Sy s 40 s ylbae Slis J 2S5 Glalojl 09,8 55 lee a5 0ls (s g0 (- (yge5] ivg: sloails

] 00 4.:“)‘ \ Jsd? e l@oa; s.i&.{b L JL.....J U’“"?’Q 69...»45; L_SLibua?Lm (P>~/~&) 0)‘&

V Jgu

loog 5 i 0 5 35 oo o o S Sip0 (ceogd sla L

e 09931 o o931 e
Sl Sl Ol S Sl L) Sl Byl oSle 05,5 b yuste
oIS VASIYA oAy \RTZE FIVY \-a/v8 Sibey!
Syl
FIfY ARV 72 10 Veavy vIYa ARRVAW s ’
oIvE VYFioY O/fY AAAR oIy ARYARS Siabes!
JYaal
FIA- V- 0/vE £IVO V- ONY #lOY V- 0/aY Jys
o/-A VANIYS FIAA VYAIVY O VIYIBY Sibey!
Ay
OIAY AR AR VAY/YY FIAA VYYD Jys
#1a. VVOIYY #I50 VVOIOF 020 V- VIEY Siabes!
alasl>
FIY V- ViEY #IVY VeVe$ vIYY V-VIEY Jyus
OIAP VAYIAR oI VAYION FIV . IREZAN) Siabes!
EILTRETSS
FIYN V£V #INE V217N AR Vo FIYA s
AN VVONE fI50 AARIAZ) oY ARYYAN olesl iga S eje
it V- NS O/OA VoMY #ITY ARRV/N Jys Jbes

S8 o ay Comd Ghalojl 09,8 JEASES 1l Sigp ol (oolod )3 (6565 5 093] 00 4T R0 (LS Jgor

a o3e3l e 3 el eSlee Galejl 09,5 55 a5 el ol oaias (LS Lo Siles auglie 51 (6 iy (nSiloe U5 05,8 S
ol a3ls Gl 6 S 5 303l o

4 it e o8 ol (lis Sy 5yld (g0 b £310 5 0 piteniz asel (il ly Jelo Slogshe (o) 4 aslsl o

Sl adgyhe cnl Ga 5l GLas N ngd (uilly slas s nln sesl Wbl (SKer ey 0 (P T D)zl Jloyi Loy S SSs

o Tedi )b gesl (P>e/00) cils Luil lggS — il lg slom lo (SKen (5,8 3am sases yLid 5 T WS el gyl (P> 0)

1. Levene's test of equality of error variance
2.Box'sM
3. Bartlett's Test

\ay
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

&5

VP F (o090 o la ool 090 (LS sl DS Ho Jsllldl, sl sbg

Oy g b

UL'“"j (’#ijd-’) "L“""_s"“’j)" "fb}.o Wj;wj).ia WZ@J)‘-‘ (P<’/”\)w‘ R "B.QDLA M‘j LSLQ)...L..A M/ " as slo L)L"““

Sl (pl pogas o Bl g P</+0) ol suis Gasee slad ady jo Lol «(P>+/+0) ol onts Boime STyol 1o g5 Cag,S adg a0 45 ol

g ool T )58 wglets 5T e 2L 51 5

Y Jgu=

lzso Cus B8 ey bl

2725 ooskee S &ybobae s df x Sz W e
- [+£Y Y O/AA VN Jl)ol

.7y [+ Y Yy/a4 </fY JYAL..;‘

- [OY [+ Y AYIYA /\ axg¥

g [+« Y OAID AR alasl>

.I54 oy Y Y\/AY 100 Gl et

33l Jole pogas 5o Shy oY o piionizr a3l 45w o (LaS 5 0nd 03,51 ¥ Jgaz 18 0 psteniz sesl @l

Jolai 5 (23,5 Cugde 503l SIS (gly coge (U1 j5dme (P<e/o0) ol Jloline o095 Cugie 5 (53] Jales 5 09,5 Cugae

Y Jeu

S G338 30 (85,5 o locglis s o sl o puitoiz (30 gulii

ot sUlygdme & lolaepdan F JAUPRTIRWSY Ol ety ao
AN [+ OOIVY R 95!
<IYA /¥ Y/ <IYY B9 Cugac
ale [+ #¥-Y - f 29,5 Cugac x(yge3l
F Jgua
S (332 30 (85,5 0 logls (s 0
sb! JYRCS
(e ‘_;)L)L;;u 6’4‘" F Q‘)S‘—.\?“’ J«il.:ﬁ Lg.}l)'l Ql?)o Ql)s..'x;.u Egono g.:‘,:.,.:.? e L‘b)M
< 1OY ofe e FA/AY IARYAR! Y YYAISY I3
\Y EAY A4 OaN/FY \ dANV/FY $R9S Cugac Syl
N [+« OFIFY VP IAO Y YAV Cogae x(ygel

1. Mauchly s test of Sphericity

2. Epsilon
3. Greenhouse-Geisser

Vay

E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1

"

-

<IN
"
“IAY
"na
VY
SIYY
<10

< 1OY
VY
AN
A

RTINS YVVY
ARVE VAV
VAVIVE IARIAR
Ve/VY VOF/OA
o/ ¥ vy
Vo/q¥ \EPIND
ARVAR YOT/AY
YIVO AYAIEA
\R¥i24 Y#VIAQ
VeofoF YY¥/-#
7IFY Yvg[-¥
aY/f¥ ARRYAr4

VIYY OfF/AY

| VEAVIVY ey S Cugac JYaxl
VIYY FABIAY  Cupas X305
V-0 \EYIYY 905

3 FoVAY  gS Cugac 4y
V-0 WEBY  Cusae xoges]
Y Ya0/0Y o905

3 AYAEA 9,5 Cygae aladl>
VY BV S A Cagae x(ee)]
VYA ¥.q/av O905)

3 YVELY g5 Cagae  hjlon Sy
VYA YAUFY  Cogdae x(ye5l

Shelsi il g (29,5 Cagias (eil Sl o p Jlow (iem olal jo S8 5 alesT 09,5 98 (yle a5 ams o olis B oo

Sl VY51 (25,5 Cagde 5 oomil Jolas Sl sl sages BT j5dme (P10 0) 55 0929 (5 lolins glis (25,5 g 5 (53

00)31 £ Jgaz yo 09.4)’1 Jo e i oSl asline Sy Fg,8 oy ool QBA)‘T b el s o Yol gl </AY b axgs

R PR W

0 Jguz

Osj] ol e o Sl S350 oSl dglie S (58 v oo O]

SrSm o905l om

S5 09e5] i

RESIRE RIS e

& bolse o 5k B (g boliae mhaw 5eSbee BT )bl mhaw Sk BYS )
ooy 5 o ypicte

AR ALY fee Al [eo _&IvY il
Sy

Ve _.)ff Voo AR \/e- <Yy Jyss

[+ SAts [+ -a/f. [eeN _a/A$ SialesT
JYazl

/e -/ ¥ Ve - 1bF /e N Jys

AN -IYY [+ -fIAY [++) -0IY- Lo
Ay

Ve VAR \/ AN AR N Jys

-/f4 <IN [+ _Y/$ - oo v/ il
alasl>

AR -1\ Voo EALd Voo s Jys

AR L4 oo -#INY [+ —&I0Y il
BILRE

- JoY < /f- \/ ofe¥ /o e Jys

5 0505lom 4 o9l i

5 oialesT 09,5 40 hjlo g e a9 alibls g5 o JYoul «STyol slal o a8 a2 o lis O Jgu

et 05,5 ol 58 6K 4 eyl e 3l Ll Pl V) 5l S92y (5 loline glis g asdly a3l b Sl (656K & s3] i

P>1120) 5,05 0929 (5 loline glés (9031 Ul po cons p 5 J S 09,5 0 (P>4140) D9 cad 0dline (5 lolize

1a¥

E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

& - \F.¥ ‘faso o)lm ‘p)% o)sé isa.lp sud){pl }é ‘sa}lmﬂ") ‘5&‘5;.&'9:\. obl&w 9 G.Uo
v

S5 Az g Sy

Oligel QU1 o jale Sl (asm (ali8l 5 ale jshie (ise (n i - gy e ay il quy 2l SRl 5l Se
sl pgo 0399 ligalils Jlows Sagm Snalidl 52 ple jslie Sagm sy =Sy Al iy a7 ol Lt gl 052 90 il 090
é) Mf‘ UJ)...QS c\.‘>9.' o9 u_v).a.m.u JYM‘ ) as Sg U] LI S¥- ) uLA.MJ alzloe ‘5».79).»‘ Ml&a DB (o U’“‘“‘)B| |) U] 9 S| uu.?b).“
L Jbew o9 Gl 38l 2 yole jslie (B90 sy = Sy, aldlae iy pi5u 51 a5 (gladdllae gy 0 9590 (o205 diday 5S el 00l
o9y OMSlae isw 31 as (Lawlor-Savage & Goghari, 2016) oldlas ple gl b aidl -l bl awels caws 4 ail 00,5 o)y
u.uﬁ.b uo)j.ni » ).QLo )9l"""° u.u?.m ‘5...4).' _QS"j) C\.L'>‘J.A d.a.»u.' A...vl.o.@ ‘).».’ u)l?L.\.o u.:‘ )O w‘o LS’W sﬁ\)?—" ob; r ‘) JLH..:
Saadati Shamir & Zahmatkesh, ) ,gle Jhe sy - Sy, al>lae aian 10 .04 00l oSt PPN E I E S S b U RE E
aS wisly las oldlas plo cwl ol 55 108 Solaw g (&5 o Loz (K8 - cloix] ( Sbre - drasd (her p 5 (2022
sl o (Cheng & Furnham, 2012) (s ,8 aladl> 5 s lass JYaiwl g oS (6 ,.50k ¢ JYawl o 5,15 0gupy p 5l (5 5lwainaslys
Ooygal cidu S (VEY) o, g (28 0lgu )65 .ol Lisw 31 (Shah Mohammadi et al., 2019) ;5 o5 g a>g5 « S pué Lign
ST azgl g b3l n S (50 g (gl (o )15 aladls ¢ Slewloe o JYamul ( STl gle oUls il S liild el
Ciygel it cdwei 50 5 (VFee) ol Ses 5 5L (Goran Savadkouhi et al., 2023) wasle, awb 4 1, sow Wiz 5 sowm
(Kamkar et al., 2021) wasle, ol a1, O S0 5 Jlow Yool (il 5 Bige Lisn slaailge

s 90 a5 Il 0 (65100 (Slos bl 2051 Jlows (390 51 pslie (92 Sl (ol oains (Lt ey ol slaasdly
Il (g s S 1y 0,8 S5l o Slae b oS oo )5 o2 b g ailo [ Kush b (Soop bl )l Ll cacziis g platin puplas jslite g
S jglia Sigh o5 Jlo 5 S o a3 |y sy sty 5 Lol b gLl sl ¥ s Jor clos oo 5 5y Sllasi
Bajpai ) oS o ooliiwl o] 5l a5,ls paass sla,lpe b tils 4 5ls a5 by b og)by, slle a5 sas oo &1l 1) ol jaass 4
(etal., 2022

30 Caddge (gl aS aiyls Jlee J= Ol ool plas 4 blad jeloe (hea YL zelaw b ol 3 a5 el ool ylis Sladlas
solin oga YL malaw Lol 3l as cols ylis Sliass cpl p ogdle (Gomes, 2012) cuwl (59,0 (sloixl g Ll slrojex 3l (5 ke
= BB jeb 4 Wiy oo jalie (hgr 45w, oo Hhai 4 (Ackley, 2016) i e )5 akble cud b g B3l ey
S Gloj 00 )8 4 wax lacurdse ;0 Gl oo &5 WS o0 pal B 1, il I SlanS jslite Shge o5 |z 1S Cugli 1) Jlow hge
6 ab ol ogdle .auS S Las e sl ool g oo pal, slolis 4 ilg3 oo o] 930 (21S (g so axlge i OISt b o3I
Tt 1 ale Jo slaos ] Ailgs oo plolis pl oS Sluls josl) Ly, o Sl b aes o o5l bl jeloe Lils 51 ol 3l
A el ol aS wasms lid 093 31 gy Sl 6 )85l cenl S wijls jeloe (e 5l 6 5V ke 4 sl Bl Ko (ggu 3 aiS
S35 Ol L1y o g Wlsi oo (6,5 5ke nl s bule allas Jor cilies (glassonl) (o 55550 55k 4 b ans oo ol Lag)|
0 Wl oo 5955 Alae Jo slaiy, jo atidS olo,ms aleol aSnl Coles o w8 Cugi dalies bl 5l oM 4y 831 ad

S S i g JY il 6[.@»)&.3—‘).:34.3‘53@)€)Ua‘ Sy 093 Oloyod 516w ce ojlal ol 8l jolie (hgn 098 ouie (5,5 550 slo >0l

V40
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1 ﬂ*:
.

Vol LUl 1 jslite (bem el 45 ol i 5 ol dalllae doaidly (ool b gacads (T V8 o5y 2l 5 5 i iasl) asS solicil
Sl (6 i lolias )_..;L

ey, g uils ol 8l aST jshailen 0,ls Jlw JYaiwl lac Ll Coghl 5 (oS )0 (cape (B Hgliie (g duy oo HlaS
58 Jle st 4y g oo i same I S g oauzry S b ablio (sl S g0 555105 1) yskite (9m salS Sl (lgie
Olye o oD Yol QIS Jo 5 S0 50 Gl sl ools vguge | skt (hge slaas (lsie 4y o3 (Sby (il 5 55l a5
Wyl el g Jles (hgp )0 sae I it (g aS Canlosls (jLiS 5 g lily; ceas Dlalllas a0k ¢l (ig2 la
il L basye blis o8 Jl 50 el Jigo Sl Vil ) jho golz 23 (Jle lsie 40 0 092 o] (e b o Slogpan Lol
oiga Lol aS was o lis aslibceas Slw ol (Schipolowski et al., 2014) «)ls joloie Gign ;0 oo iii iils SL3L g
azyd S Wlgi oo il slaanTs 5 g98 alibls 15 wuams (lis 093 5l 63Vl Jhw Yol la Ul coenl Sae 5V j5lte
S8 a0 b yolie g o)l S92y blite g Loy (slabal; pslite g Sl (9 (o oS Sy oo a5 a4 ST g | Al Jo 5 5L
3 sz la iy iy b e 55 Sl Vil (e S it |y Sl gm alln Jign o sl o3 8 5 20 4
(5103 81, 4L 35 o 5 ont |y (sl g 31 Lo 5,5 45 i Jalad (] 5 S (S gl g daagh & 5550 slnan
Syt Gl 4 (S5 sb 50 (isR £59 50 58 dmmsi S ) (555
ol jolie Gh9 (S~ Slgy alSlae d s 0 SIS 4 i e Slalllas b g gl cnl laasdl bl ggeme o

(golaidl (soine Sy pide ( Sip B slan (gl ( gasd jhe )l 355 L (Saadati Shamir & Zahmatkesh, 2022)
(Gh3l0 0 oy g alaslo a5 JYasal o STyol) Jlow (9o (a3l (SUB10 9 G5« (os o llod ¢ cwiiga 9 (58«05 59 hmld
|z 051 o]y olbCusgioes b ol golazdl 5 Kin b il Ky o ol aauly 4 ;b iags Ll ool yige Jlo VY B Ve olSosS
S ol b Gl Gblio 5IE ad 3 4z )5 5wt SIS jelite 5 Jlw B9 p (S8 g (el (oLl sla S a5
il azb 5 1 lsel il elazzl g golatl oSl 1l o laazil Conl (s Lol 5 (5 58 digas ctidgs alie sl g sl o
Lol tolis s g cally 00ls 138 gy 2 990 1) pole joliie g Jlow (92 50 Gz Gla gl oS (Glaslllae Liwghy iy )0 4z 5
s 2550 ) ale (o Gly,y a0 51 55 g sele jslite 5 Jlw Ghot j0 iz slaciglis 05 o Sleting ST Syl 4
(Yol o SThol oS 50 Jlow Gisp g Sl Gisp p Sl Sisp isel sl 5l (Sl ol raghy laasdly wies I
a2 ol slaadlse 5 (Slmen (358 (S5e] p 0l ce ally 5 Olelas sl Glislive sy oo i ey 05 Silon S s 5 il iz

S oolaiwl 888 slil sl lpe W5, sl 55l laae

‘53|.>)..\§ 5 M"‘ y

Dloe Joe a4 Slo,08 ¢ S5 ivges )b 1) Lo Lidg opl yo a5 SluS oles
&l o)l

3l gy gx8lin slal A5 « polo axlllas plodl o

Vg
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759

"

& - \F.¥ ‘Ho o)lm ‘p)% o)sé isa.lp shd){&l }é sﬁ}l-um)") du‘sy.lg'% obl&w 9 G.Uo
v

RSP U g1 P

00,8 iyl SLSG il GBans g (celed allie opl (315 50

S (5 5lg0

05 L olRiils S aneS agas gyl anllas ol ool 00ys,T cule, S Jsol 5 cnjlye oled g ol bl 4o
24 IR.JAU.TNB.REC.1403.130

Wosle cusla
A dalss Jlo )l ol (oS Jgol Cole ) e g Jstus 0t s 5l Canlgs 10 & jao 10 0l iagh 35l 5 ool

b o>
ol @il o ol ipgh o

References

Ackley, D. (2016). Emotional intelligence: A practical review of models, measures, and applications. Consulting Psychology
Journal: Practice and Research, 68(4), 269. https://doi.org/10.1037/cpb0000070

Bajpai, S., Upadhayay, A. D., Banerjee, J., Chakrawarthy, A., Chatterjee, P., Lee, J., & Dey, A. B. (2022). Discrepancy in fluid
and crystallized intelligence: an early cognitive marker of dementia from the LASI-DAD cohort. Dementia and geriatric
cognitive disorders extra, 12(1), 51-59. https://doi.org/10.1159/000520879

Bastien, L., Théoret, R., Gagnon, K., Chicoine, M., & Godbout, R. (2022). Sleep characteristics and socio-emotional
functioning of gifted children. Behavioral Sleep Medicine, 20(5), 598-6009.
https://doi.org/10.1080/15402002.2021.1971984

Cattell, R. B. (1978). Intelligence. Its structure, growth, and action. North-Holland. https://arthurjensen.net/wp-
content/uploads/2014/06/1987-cattell-intelligenceitsstructuregrowthaction.pdf

Cattell, R. B., & Horn, J. L. (1978). A check on the theory of fluid and crystallized intelligence with description of new subtest
designs. Journal of Educational Measurement, 15(3), 139-164. https://doi.org/10.1111/j.1745-3984.1978.tb00065.x

Cheng, H., & Furnham, A. (2012). Childhood cognitive ability, education, and personality traits predict attainment in adult
occupational  prestige  over 17  years. Journal of  Vocational Behavior,  81(2), 218-226.
https://doi.org/10.1016/j.jvb.2012.07.005

Cohen, J. (1992). A power primer. Psychological bulletin, 112(1), 155-159. https://doi.org/10.1037/0033-2909.112.1.155

Edmonds, T. F. (2022). The relationship between executive function and arithmetic strategy in grades 4 to 6 Faculty of Arts,
University of Regina]. Regina. https://ourspace.uregina.ca/items/c68bec0b-90d1-4509-a64e-45d7b44110fb

Franceschini, S., Bertoni, S., Puccio, G. A. U. G. S., Termine, C., & Facoetti, A. (2022). Visuo-spatial attention deficit in
children with reading difficulties. Scientific reports, 12IS - 1, 13930. https://doi.org/10.1038/s41598-022-16646-w

Ghanbari, F. (2023). The Effectiveness of | Math Skills Training on Increasing Fluid and Crystallized Intelligence in Elementary
School Students Islamic Azad University, Science and Research Branch, Tehran]. TehranER -.

Gomes, C. M. A. (2012). Construct validity of the set of crystallized intelligence tests from higher-order cognitive factors kit.
Gerais: Revista Interinstitucional de Psicologia, 5(2), 294-316. https://ej-edu.org/index.php/ejedu/article/view/497

Goran Savadkouhi, L., Kamyabi, M., & Saadati Shamir, A. (2023). The Effectiveness of Metacognitive Skills Training on
Increasing Fluid Intelligence in Middle School Students. Sociology of Education, 9(1), 424-440. https://www.iase-
jrn.ir/article_713252.html

Jiang, R., Calhoun, V. D., Fan, L., Zuo, N., Jung, R., & Qi, S. (2020). Gender differences in connectome-based predictions of
individualized intelligence  quotient and  sub-domain  scores.  Cerebral Cortex, 30(3), 888-900.
https://doi.org/10.1093/cercor/bhz134

Kamkar, P., Dortaj, F., Saadi Pour, I., Delavar, A., & Barjaghi, A. (2021). The Effectiveness of Successful Intelligence
Components Training Based on Sternberg's Triarchic Theory on Increasing Fluid Reasoning and Verbal Comprehension.
Psychological Sciences, 20(104), 1521-1266. https://doi.org/10.52547/JPS.20.104.1251

Vay
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759
https://doi.org/10.1037/cpb0000070
https://doi.org/10.1159/000520879
https://doi.org/10.1080/15402002.2021.1971984
https://arthurjensen.net/wp-content/uploads/2014/06/1987-cattell-intelligenceitsstructuregrowthaction.pdf
https://arthurjensen.net/wp-content/uploads/2014/06/1987-cattell-intelligenceitsstructuregrowthaction.pdf
https://doi.org/10.1111/j.1745-3984.1978.tb00065.x
https://doi.org/10.1016/j.jvb.2012.07.005
https://doi.org/10.1037/0033-2909.112.1.155
https://ourspace.uregina.ca/items/c68bec0b-90d1-4509-a64e-45d7b44110fb
https://doi.org/10.1038/s41598-022-16646-w
https://ej-edu.org/index.php/ejedu/article/view/497
https://www.iase-jrn.ir/article_713252.html
https://www.iase-jrn.ir/article_713252.html
https://doi.org/10.1093/cercor/bhz134
https://doi.org/10.52547/JPS.20.104.1251

"

OlAT e 2l 292 090 yl390T (A1 50 Jlews (ad (391 1 polo jalito (Hgd (s — Silyy AlS e i 1 ‘j
¥

Lawlor-Savage, L., & Goghari, V. M. (2016). Dual N-back working memory training in healthy adults: a randomized
comparison to processing speed training. PLoS One, 11(4), e0151817. https://doi.org/10.1371/journal.pone.0151817

Li, S., Guo, J., Zheng, K., Shi, M., & Huang, T. (2022). Is sedentary behavior associated with executive function in children
and adolescents? A systematic review. Frontiers in Public Health, 10, 832845. https://doi.org/10.3389/fpubh.2022.832845

Neugnot-Cerioli, M., Gagner, C., & Beauchamp, M. H. (2017). Training of fluid and crystallized intelligence: A game-based
approach in adolescents presenting with below average 1Q. Cogent Psychology, 4(1), 1284360.
https://doi.org/10.1080/23311908.2017.1284360

Otero, I., Salgado, J. F., & Moscoso, S. (2022). Cognitive reflection, cognitive intelligence, and cognitive abilities: A meta-
analysis. intelligence, 90, 101614. https://doi.org/10.1016/j.intell.2021.101614

Ploughman, M., Eskes, G. A., Kelly, L. P., Kirkland, M. C., Devasahayam, A. J., & Wallack, E. M. (2019). Synergistic benefits
of combined aerobic and cognitive training on fluid intelligence and the role of IGF-1 in chronic stroke.
Neurorehabilitation and Neural Repair, 33(3), 199-212. https://doi.org/10.1177/1545968319832605

Real-Pérez, M., Gavala-Gonzélez, J., Silva, M. A., & Fernandez-Garcia, J. C. (2022). "Cognition, Intelligence and Movement":
Extracurricular Physical Activity as a Promoter of Intelligence in Schoolchildren. Sustainability, 14(7), 4061.
https://doi.org/10.3390/su14074061

Roghani, F., Saadati Shamir, A., Abdollahpour, A., & Hashemi, N. (2024). The Effectiveness of the Skilled Fluid Intelligence
Psychological-Educational Intervention Package on Cognitive-Emotional Regulation in Children with Attention Deficit
Hyperactivity Disorder. Psychological Dynamics in Mood Disorders, 3(2), 189-202.
https://doi.org/10.61838/kman.pdmd.3.2.16

Roghani, F., Saadati Shamir, A., Abdollahpour, M. A., & Hashemi, N. (2024). The effectiveness of the skilled fluid intelligence
psychological-educational intervention package on executive functions in children with attention deficit hyperactivity
disorder. Sociology of Education, 10(2), 46-56. https://doi.org/10.61838/kman.pdmd.3.2.16

Roghani, F., Saadati Shamireh, A., Abdollahpour, M., & Hashemi, N. (2024). The effectiveness of the fluid intelligence
intervention package on executive functions in children with attention deficit hyperactivity disorder. Sociology of
Education, 10(2), 46-56. https://doi.org/10.61838/kman.pdmd.3.2.16

Saadati Shamir, A. (2023). The effectiveness of mathematics skills training on increasing crystallized intelligence among
secondary school students in witness schools. Psychological Dynamics in Mood Disorders, 2(4), 136-152.
https://www.sid.ir/paper/1363769/en

Saadati Shamir, A., & Zahmatkesh, Y. (2022). Introducing a Tool: Development and Standardization of the First Version of
the Multidimensional Fluid Intelligence Test (MMFIT) for Children Aged 7 to 9 Years. Health and Childhood Education,
3(2), 84-57. https://jeche.ir/browse.php?a_id=85&sid=1&slc_lang=fa

Salas, N., Escobar, J., & Huepe, D. (2021). Two sides of the same coin: fluid intelligence and crystallized intelligence as
cognitive reserve predictors of social cognition and executive functions among vulnerable elderly people. Frontiers in
Neurology, 12, 599378. https://doi.org/10.3389/fheur.2021.599378

Schipolowski, S., Wilhelm, O., & Schroeders, U. (2014). On the nature of crystallized intelligence: The relationship between
verbal ability and factual knowledge. intelligence, 46, 156-168. https://doi.org/10.1016/j.intell.2014.05.014

Schneider, W. J., & McGrew, K. S. (2022). The Cattell-Horn-Carroll abilities (CHC theory) is a comprehensive.
https://awspntest.apa.org/record/2018-36604-003

Shah Mohammadi, M., Entesari Founi, G., Hajazi, M., & Asadzadeh, H. (2019). The Impact of Cognitive Rehabilitation
Program on Non-Verbal Intelligence, Attention and Concentration, and Academic Performance of Students with
Mathematical Learning Disabilities. Child Mental Health, 6(2), 106-193. https://doi.org/10.29252/jcmh.6.2.9

sSong, S., & Su, M. (2022). The Intelligence Quotient-math achievement link: evidence from behavioral and biological research.
Current Opinion in Behavioral Sciences, 46, 101160. https://doi.org/10.1016/j.cobeha.2022.101160

Sternberg, R. J., Siriner, 1., Oh, J., & Wong, C. H. (2022). Cultural intelligence: What is it and how can it effectively be
measured? Journal of Intelligence, 10(3), 54. https://doi.org/10.3390/jintelligence10030054

Sternberyg, R. J, & Sternberg, K. (2016). Cognitive Psychology. Cengage Learning.
https://books.google.com/books/about/Cognitive_Psychology.html?id=K3ccCgAAQBAJ

Sternberg, R. J., Wong, C. H., & Sternberg, K. (2019). The relation of tests of scientific reasoning to each other and to tests of
general intelligence. Journal of Intelligence, 7(3), 20. https://doi.org/10.3390/jintelligence7030020

Taresh, S. M., Ahmad, N. A, Roslan, S., & Ma'rof, A. M. (2020). Preschool teachers' beliefs towards children with autism
spectrum disorder (Asd) in Yemen. Children, 7(10), 170. https://doi.org/10.3390/children7100170

Tomokawa, S., Miyake, K., & Asakura, T. (2020). Sustainable human resource training system for promoting school health in
Japan. Pediatrics International, 62(8), 891-898. https://doi.org/10.1111/ped.14292

Walters, S. (2020). 9.1 Defining and Measuring Intelligence. https://psychology.pressbooks.tru.ca/chapter/9-1-defining-and-
measuring-intelligence/

Woods, I. L., Niileksela, C., & Floyd, R. G. (2021). Do Cattell-Horn-Carroll cognitive abilities predict reading achievement
similarly for black children as for other racial/ethnic groups? Contemporary School Psychology, 25, 183-199.
https://doi.org/10.1007/s40688-020-00338-1

VaA
E-ISSN: 2981-1759


https://portal.issn.org/resource/ISSN/2981-1759
https://doi.org/10.1371/journal.pone.0151817
https://doi.org/10.3389/fpubh.2022.832845
https://doi.org/10.1080/23311908.2017.1284360
https://doi.org/10.1016/j.intell.2021.101614
https://doi.org/10.1177/1545968319832605
https://doi.org/10.3390/su14074061
https://doi.org/10.61838/kman.pdmd.3.2.16
https://doi.org/10.61838/kman.pdmd.3.2.16
https://doi.org/10.61838/kman.pdmd.3.2.16
https://www.sid.ir/paper/1363769/en
https://jeche.ir/browse.php?a_id=85&sid=1&slc_lang=fa
https://doi.org/10.3389/fneur.2021.599378
https://doi.org/10.1016/j.intell.2014.05.014
https://awspntest.apa.org/record/2018-36604-003
https://doi.org/10.29252/jcmh.6.2.9
https://doi.org/10.1016/j.cobeha.2022.101160
https://doi.org/10.3390/jintelligence10030054
https://books.google.com/books/about/Cognitive_Psychology.html?id=K3ccCgAAQBAJ
https://doi.org/10.3390/jintelligence7030020
https://doi.org/10.3390/children7100170
https://doi.org/10.1111/ped.14292
https://psychology.pressbooks.tru.ca/chapter/9-1-defining-and-measuring-intelligence/
https://psychology.pressbooks.tru.ca/chapter/9-1-defining-and-measuring-intelligence/
https://doi.org/10.1007/s40688-020-00338-1

