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Designing and developing a Comprehensive Scale of Cognitive and
Psychomotor Abilities for Children

Rouhollah Shahabi

Abstract

The aim of this study has been developing a
comprehensive, reliable, and valid package for the
assessment of cognitive and psychomotor abilities of
children. To this end, 661 children were selected
using stratified random sampling. They were then
divided to six age groups, ranging from 6.5 to 12.5
years old .This study was conducted using the Cross
Battery Assessment method in four steps: a) the
selection of an axial scale, b) the selection of
supplementary scales, c¢) the conduction of
preliminary experimental study, and d) the
conduction of the main study and the assessment of
the validity and reliability of the final scale.
According to the retest results, the correlation
coefficients of the scales ranged between 0.76 (for
tactile ability) and 0.98 (for fluid reasoning),
indicating the appropriate validity of them. The
coefficient of agreement between experts for the
content validity of the scales was somewhere
between 0.1 and 0.6. To measure the construct
validity through the age discrimination method,
multivariate analysis of variance showed significant
differences between different age groups in all
abilities. In addition, the factor analysis confirmed
this three-factor structure, consisting of cognitive
and psychomotor abilities, speed, and efficiency.
Keywords:  assessment of  cognitive  and
psychomotor abilities, Cattell Horn Caroll model, ,
fluid reasoning, short term memory, long term
memory, visual processing, auditory processing,
comprehensive knowledge, reading, psychomotor
abilities, tactile ability, psychomotor speed, reaction
speed.
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. fluid reasoning

. perceptual knowledge

. short term memory

. long term storage and retrieval
. visual processing

. auditory processing
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I, processing speed

2., reaction decision speed

3. reading & writing

4 guantitative knowledge

5. domain specific knowledge

¢ tactile abilities

7. kinesthetic

8 . olfactory abilities

° . psychomotor speed

10", psychomotor abilities

', Wechsler intelligence Scale for Children
12 woodcock Jhonson IV, Tests of achievement
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. Multidimensional Aptitude Battery
. Scholastic Aptitude Test
. critical reading
. Cognitive Aptitude Test (CAT).
. General Aptitude Test Battery (GATB)
. hame comparison
. computation
. three dimensional space
. vocabulary
. tool matching
. arithmetic reason
. form matching
. mark making
. assemble
. disassemble

Y¥



o358 (S Slgy 9 (BLS slaably oxiw el (ygejl cElo g (b

Conl (Jo 33 cpl s o Gy |y (slawaY (U157 L g (xS aenadl g STy S po (S > )
Gy (ghedddMe S pYL aw Mie cladS)S o s Siby e daly Jke gy &S
S Uy & i oo bias 55 poke cboas i g cul 039y wlidlyy 3 (SYsb a5l
(Vo)+) 85 doddo opl b il o oo gV o 3L jld e drwss (gl bue S§ (lgie 0 (e
o3> yLis gl lole o gl g 3> J1)3 oy 390 1) Logd jbdle 55 (dlaweY LUl olSsls
OhHen 5 BsSCnl )y Bl SUle slaoslil b (g)bolize dayly (glaweY (slaplul &S conl
MR rp 090 1y sl (Bls sla llg (gandids > (oY (laai])f oSl 55 (YY)
It a olad ol claanld claojlul a8 wlodls L den adllas j> Ll sl
2 e gwlad (glidle WYole (gilwJde (Jlb pl b gd o e dweY sdmn slaus))s
wlle pcd¥s fole cpl .l ools &l Ll Bl sl Ul jkdle )5 glaweY Jole L3
dcgoome (lan S K g 29)S (gl (Y .Cunl atdly cwey (s S e 4 05 (o g (20 5a05 (gl
5 o higal g aastio e 38l dhusgds o (61380505 g Il Cgpuw (gdm s dlaxil (sla g0l
8 Mz (1 039y 903l Jusd ol Mo 1,500 (S (WA (SLs)) gl coges L]
osedl 30 3 VAN IS e gly) Sllllas (S 3 el Jlgy a0 pas e BLS g,
Slasil (905l Jte (ly) $YL o sloog,S 5 sl eyl b g dy 990 Sgame (¥ (4B i dlusiasl
(wl W) r‘,Ja.u ).s\fb 9 ulm.;).u.) - dL&s09)§ d‘).: ul.ua?o
-8y JW )3 QSIS (gly 5945 )3 (soges Slasial (slaigol degamo b g (YooY il g JStul)
Sl LSLDL)?")T A4S 900 g (\YAY c@lﬁi 9 L;\a))r— ‘d)?’ cL;a.)l>) Cawl 045 u.)L)‘Du.tb (o Lghz,
P) Fase glaases Ll pas (05 (WA (o)) cud oad ob)bus phopedils sl g3 22
ot piiie )] 5l 3l (o Jlo > (obie ialpg 45 3y pb lgi s |y daxinl ages (yg0j] disej ]
ol il ¢ bl Ot cpl 58,5 s )5 b Wilodgy gl oyl Mt 3 1505 (B

!'. sensory processing
Yo



i Jlo O o)losd ¢ oimg — sale (3 liily) 63,8 slaimg dnl b

Sk b s Sl &S wles (gilwd bl 1y 868" o Ul o an)‘] S o)h o
g 2bly W) amd gy 1y o0b; slaalasial g o gl (CHC (o8 5 a5 L) aidl (58 (s
Q) S35 (S Sy 9 (B slo bl ) gobs e S o @l ool 2 o 53 59 5
Vs 08 Sl @) g 81 3l sl )03 slacygesl ds290 Candg byl imgh aulie (sl b

A5 g

oY)

2 gl oy90 i b sl sloasly 1 a5 34 ligel il (olod pols hmgly (g)lol ansle
YES 5 puy YIO) i F5Y oo &) (cldigas dnsly (gl 1 acand 0393 WWROVFAY Lo Jlus
S obRgR dwelr &5 G op S QB (Balad il gpSaisel b Sl (5
GBS fopoucs 9 HAD ol B RS (dw slrog)S (dm jSsS ladasly 4 ¢ Sliund 368
bl 51 Ky o 51 I 39 e Sl oy diges o3> egobute lul ogd 1 dlil b 5
ALy ad bl Bolal 4 dwyde (3laa (05 1 2 VA5 VA 9 W DY (D95 5 3
5 Pl ol 4y Gaal il (3l dusyto o | o g Ghigel dilais 5 s 09)S (58,5 s
(o> VOIY) Ja5 Vo) JW VD B £/0 il jid > gl diged 09,5 Colps jd b jiodw
Jl Vo1 B /8 (aoy3 VA) 5 VA Sl 40 B A (o3 W) L5 WY Lo A b Y/
VE) 55 108 Lo AW/ B VYD (daoys VEIY) 15 QY 2o)3 VV/D BV /D ((oyd V) ,i5 VYO
€ glasgozmo o b (Sgoilom o 4l i Gy J) pol imedy ) b bl (10
i) g L iy (L cla bl ioxies (sl 45 gy ) 3 el 05 o3lio
Sloy 5 ine Sooigeil d95ce o3l ofl) Sigasl 4y 3;5 o )8 eslisial 390 (GBS g yaas
VY quigill g 5200 (S 4 y950 glye) 3,65 B4 Jitwo 5 2ol om0 1) 29250
5l ol 039y jlie idgss ol 53 edlaiwl 350 (glayl il (555 danlpo

I'. Cross Battery Assessment
\’4



A woN =

o358 (S Slgy 9 (BLS slaably oxiw el (ygejl cElo g (b

Jhw Yl imian (gl oYY Sy o)l inlg) Syl JY o] wlile ()
Jols el cnl sl o oolitl JuS'y (slojltsn gyl Lhilng spgad Yol pwlido ]
FSE5 Gl 4050 g S JSS S5 Jold (50 93 ) It sl (pgal Jlgie VY
rolal (Jodo il Y pd aS cuwl oids LS Y X Y Jgds SOl s Syoe S el o
@ Cawb o oximdgunl cunl odal Jlgte coMe pylon S 13 5 Conl 0k pary bdpe b @
O daly 4 o3 @ by oS owpply Sy JSb A aw p3 dg2ge JUI (g dlaily >
Shie] oy S Sl gt ceodle sl 4 (o )il ol 1y S0 ol 405 0 o §) ]
03 IV 35 lejlil el 5 +/AR log Sy slmin digai )3 (ol cal TSy (Sluen
5 1 obie ol ol el (oo ol a3 (YooY sy ey gelyg)
ol sl stmgss )3 903l cnl S sl 0362 V lgime Slg) gy Sl raasiio 31 o
976 5 (V1Y) msllied & lyiiee Jita sl o8 sl o odlital Jlow SVl it (41,
5,8 o)l (Y+Y) Sl

> bl e sl (Y +Y GlSy p)ler Lilng) TS 2Tk lidie (¥
0ol ol )3 el o oolitl [y (sloflien piler plilig S Sk (gojle ]
P pead b S o b Canb o S35 5 Wb o 00 8 S8 L] > CaSo (solaws
S gl lacaSe SoS a1y g b S Gl i (Sloj edgame S )3 dla gt a2 53
loilil el g pao <JAS Glag Sy (g)lrin diges )3 el ! Tg)d Sluar Jlitel oy
035 +IVV jLSs ygeil pgs Sl b ol (Stsor 55 gy 3y90 53 ol 039 pio <INV i
Gapd 5 o IAF p3b Gimgly 5o el ol el Jlitel s (YooY oy, g ey ol
Lk 093l hmek 5 8 Gle bl sl 035V lgme oy sl et il
(Vo ghBan g 02) 25 o0 )18 o3kl 390 (53 (B3l Lo ol lacaSe

. Matrix Reasoning

. internal consistency reliability coefficient
. Bloack Design Scale

. internal consistency reliability coefficient
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2. Digit Spam Scale
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1. Symbol Search Scale
2 . tactile object recognition
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