h E-ISSN: 2981-1902
()

® Interdisciplinary Studies in Education

G

Investigating the Moderating Role of Individual Variables in
Relation to Schematic Representation and Mathematical Problem-
Solving Ability

Mehran Azizi Mahmoodabad! 3 , Seyed Yousef Rasoly? (), Zeinab Gharibi Bedistani®

1. Professor Assistant, Department of Educational Sciences, Farhangian University, Tehran, Iran
(Responsible author). azizi8175@cfu.ac.ir
2. Professor Assistant . Department of Psychology and Counselling, Farhangian University,
Tehran, Iran. y.rasouli@cfu.ac.ir
3. Bachelor's degree in teaching students with special needs. Farhangian University. Tehran. Iran.
gharibinazanin04@gmail.com

Abstract

Problem solving is one of the major factors in teaching mathematics and
has been introduced by the National Council of Mathematical Teachers
(2000) as the core of math education. Recent studies in the field of
mathematical education and psychology have shown that math
representation, especially the schematic representation plays an important
role in facilitating problem-solving process. The purpose of this study was to
examine the moderating role of individual variables such as psychomotor
competency, auditory comprehension, field independency and spatial-visual
ability in relation to schematic representation and problem-solving Ability
(usual and unusual). The current research is a relational-correlation type of
research . The research sample was 720 students from all sixth grade students
of Boyer-ahmad cities' schools selected by simple Cluster random sampling
method using G-POWER software. The research tools were Utrecht
Mathematical Competence Scale, Flanagan pattern Test, group embedded
figure Test, Flanagan Component Test, and Korpilahti Listening
Comprehension test. Subgroup analysis was used to analyze the data in this
research. The results suggest that psychomotor competency, auditory
comprehension, field independency and visual - spatial ability have
moderating role in relation to schematic representation and unusual problem-
solving ability in math (Each in some of the components), but these
variables have no difference on The performance of students in responding
to usual questions (Except for a few of the components in the special
category).
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1. problem-solving

2. Routine Problem

3. Non- Routine Problem

4. Schematic Representation teaching
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1. Flanagan pattern Test.
2. group embedded figure Test



ﬁﬁ; e b digm 50 (6958 (S puitio (Lyuxi I (o g

ol el co o s e WSS 1) Oge3l ol Cand 5 ol L3 Al e 51 5150
Witkin, et al, ) a_s acwlows /AY Lol fasin 55 055 5 S s Jaw 5 0505l
203 S oS AT sl Ess bl ogesl oLL OAVY) 0l Kos 5 Koy (1971
AY (VW) s s a5 OF UL o s 0 o) s (Witkin et al, 1971)
RO PN
'Olakad oS 5 g0

el elial el ot 0503l 1o b s3T5l ol plas QU5 i
o=l (1488) LM ol OIS (gl glas gladsasl s 5o sl Ogasl o
o33 0L gnsasl an JSLE! (golius— olad Oge3l 53 3 S sl 5 g 1) Ogesl
ol A ek (oS 5 s wglal S plas OF syse 55 Ll Gosesl 5 35 e
JS a0l ol 53 S e ol s sasl Sl s s IS8 S il O 5
0> (o SNa el gy sty dmd atS Gl &Sy o 3 1 OF Sdes 1S
53 5 0 /0OV ol 0T lie a8 el sdd eslizd SRS I W Ty
501 Sl oo amad ol S5 8 MY (YA Oldhs 5 s o s
b O (e oL 1 S S T 58 (shan 3 55 Go b 51 ol sy
Aol 5o La3ll b 51 0T LU cwamen .ol odal Codas */VA ol ol 03 S
el ol I8 AT (WYAQ) OlNs 5 oz o o 5 @i 9o
T oilgs cllan S50 (5905

o3liul M58 0l cllas S5 0501 5l OMl e Cllas S e gl 5
Olaion 5 Moo |y oy 4w OS5 S Wl opl s (Korpilahti, 1998) ol s
G &S 355 o il 2t Ol Sl dd= o opl 53 358 e 0l WOT gl dhar K
s 03 idSS ol 3 agls 1y BLol  jri sddedil p dle L oS aiS Slsl |
=l bl o o syt e 4 S K sl SO s el e sl s 3l g
(Korpilahti, 1998) i a_uls +/V4 J_ol iasin 55 SMu)sS b s Ogesl

1. Flanagan assembly Test
2. Korpilahti Listening Comprehension test




{ _ -
U AT s i 3@

U s e (e e 53 s TV Lol (tass s 03T cnl bl oo
el o 55058 VY (VYAY)
bl Julox

b Gulsls Jads o) an (aalhhir) bl Glagz bl ool ol
0555 25 Jow aSLrll il o slgtig 058 15 o 5 oS e S5 il
oS ot eslinal o3 S 53 o 31 i ol 3 b e VL ool ol gl
Lo s S o Al dmlie O 51 iy 5 250 o0 b5 23 Z 0 (Saues a0 O 53
2y pld
bl

2l ol ) sl o leds 6yl 1imme e A IG5 e glaasl
s e 0L 1 (ool oLl 5 Caeas o (W)

LBU»LM):) u,’b““ulﬁ) ‘_glmua>l..w :\ E)Lo...i) J}A?

@il bl | it o 2 a ol s,
ASY SVAE CVEY LR \
VT AV VIAYD PRCAR \
CVEO VVY4 NOS Sy bls v
+/AOY +/VAY C/AYO Sl ¥
L /VAY CVVY L/VOY =y 0
“VOY ias VY Gl Sioled $
/A V4% /A0 Sl poled \%
+/YVO /YW +/VaY sde pses S0 A
LAY LAY LYY e o il q

il Y VL bl el den ) Sl Jsdr Gl
IS A U'L-)‘}'f\l S‘)‘.»._.i J‘)J._e-Ji L;L”J.’u“ le.ch:AIA L;J,S‘ﬁ}d;]c dbﬁ‘ﬁ

b odos as il 0T s 5 cl ol 5015 55 il e A gl .S




e b Wigy 33 (6058 (6l yuiin (Sl axi S oyt

C,.m‘ ol Japl}- Laesls LSM)J g 3\.142_, wL.u‘ B Lhajjfﬁ)

95 shasd Gl yaie jlas GBlizil g ks Y 5Ll Jou

st Sne S . e s,
O/FAY Yy S/F\Y S sy Gl 5 \
YVE CAAY Y40 ol L Ul Y

o/Y Y/%0 AR auey 31 Il Y
D/AFY \/5¥q OIASY ot s S s ¥
TY/440 \V/AYO Y4/avY < gl O a3l 0
WA ¥/¥as VA/YAY sare Pl Jo llg 5
O Y /5 TY OIYAY sanas Pl J oUlg |V

MJJ‘ QLLJ b J:"Q-}} 6&&&1@‘)*3)@ d‘}v\}
S5 e e o ddal ) ¥ 8 Lel Joao
Yl a Al Y | s | b f v Y V| oo | pwicio
Vv anaid| Y
v | rrar [oered v
Sy
Vo ey rart | vV canans,| ¥
5 Lot
Vo [navE] A | rere [paved 5
SO R
5 Lo
Vo[ awaat | nvse | e |ovese| 5
LE)Lﬁ';""l
3| 3% #* * * | &)LOA:’
Vo[V vavE o anE | Y e | ey vy y
ol y
S0
VLAY YR RN BV [ VYT | NRET [ NAY asee | A
e
A Ulss
\ v onssonved cneae | oavae | naes [nasdS 0 g
Jile




FY Y oY L ‘uﬁ}}ci 30 glacdy o oldlae

"

Syere

Yyas S sl
Vs VYA AV NS | AT | e [nard Bl | )

Fyomept
ssbOlen s Hlslas .h.!‘j)mé\s.lﬁb& OLES Y e ks Jsus 3l J.al}- @l:.}

03 5 Gl 5 iy e il by e el o SVL 0 e elis &S
4_:4_>-‘5§L> w@k}&lﬁw‘})&u)ﬁ‘béhﬂjcjb Q"L“")L’ :\bb\c Z)Lo.& d).,b-

Aas e ol |, @SJ’_@‘)) Shwll g JQM&L

S Slyy gaillys (o i L (L) e J> U5 L lolsz sl (aledil Al ¥ 6)led Jgar

omlb S y-Slay | Y (&5 - Sl
9o abal; anylie f

_ Z R i r oo @9,
295 ¢
- /%Y SAYY | SNYY ] v LS s lio \
“IVA YA A S AR L S YL AV Y 1 4}/ PXCIEAR o s
<10 SNBY | NBY | e | NAY | S kL E 7
.54 SAYE | CAYY T CNAY | HVAD iy, b= ¥
“IAY VBV | AYY | A | N0 | e ke Cg )
VIVY TAR R S IRRYARY S YL AT Y1 2 S P IC= DU B 2
Vg CVEE | VEY LY YA el il “ v
VIV VYA LAY | IYYA L YY) | sae seges S0 A
VIFE YA | Y| SIYEA sy dslie q
\EE Ry A YRV S Y S PR Y & 7 RO b y.
Y/OA CRAY | Y | RYY | e | S bl E 1
V/¥a RLL S ERYPLY S Y1 4 P Y1 4 72 i) . Y
YIY. SNY DAY | Y | Y e iled 3 VY
N VAR S EERYIRS SRV & 7 N YL o 4 R P ICES K S ;VL_ Ve
v/a8 INY LY RAY | YRS | sl les | & V0
Y/a8 SAYO | CINYE | ¥RD | IYVE | sae seges S0 VF

Sl Jsons Jls Jo 53 eddtrnlne Z a8 5530 0 4 iy 56 slaaily
Solemd e e oled (i c S SS BLS (gl il sl LUl




éﬁg o g 50 5058 Glo e (lyash A oy AHEES

00 e 53 (ZZVAP) Jsdxr Z 5l sds o ges S5z 5 il i oled (ol
Jls J 2Ul5 L Gl b ool dlalede (53 plple sol 5 S
52 o Sl opl by 5 A (S o Sl el (oS B L oL, (Jsene
Z Jsdr b fpoman a3l ool Jlslae S o Gly oUls b daly s s s
Sty Ul 5 amlie GUILS lm Jsamn o Jilows o 5o el daaln
Sole=d (ol okl 5 e led (SGaSy JBLS (sduadl gl s lalan s
el Slalaae 0/00 cla.wﬁ) SAe psas S35 Skl
Pt ar s L b A = U Sleslm b oleisl Al 0055k s

Aas e QLA sols Clls Sy L;Ll-)‘-*:’

Golawiss e Sy boass i b ool diis > SUles b slojlom sl olessl dlaly :0 8 )Leds Joam

Gl cdlae Sy | glawcs cdlae STy
o=k YL
59 Al Aulie f

_ Z; R Z r oolde 9,
e ¢
CIVY Y- SN L SDAY A dslie \
“IAN N SR | IYYE | vy sl 6 s
-/%8 AVE L NYE | VYA | T | Sy bl f 7
YV SNE SR | SAYE | vy e = ¥
- 10Y VR | AEA | DAY AT e ke Cg )
V- SAYE | YD | YR VY, | ksl hled | g 5
VIFY SNBD | NOF | Y | oMAY | wenly sles | v
VIA- SAYA | SINYY | IYAY | VAT | sae seges S0 A
V/30 SNSA | SNeA | SIYAR | IYYA FWHER W q
¥y RV R PL Y YL ST YL IO ol f Ve
YIVO -/ AY AR | RS | Yy | S bl | b )
YIAD SYE | YR YAY | YYD GRS CE VY
e XY LNYE | X Y | e led | @ VY
YINY VALY ey | gl ales | B Ve
YIVA SNVVA | Y|y s | sl les | E V0




NFY ¥ o ¥ Jlw oigel 5o gl y o wlalliae \YYy

YYD Y | R [ s | s eses S | K

Z aS 55 nsdaliv (das o 0L 0 5l Jsdr Sl Jool> = S sboles
S BLS (b i GULS gl Jsene Blis Jo 5 sddaials
Z 5l sae pses SH3 5 sl n ol (ol ot wcd e holed (ghuis,
st idalede (5,5 plpla sl S8 S /00 mhaw 3 (£5VAF) Jsur
ol ol Ss bl B L L, Jgens Bles Jo SUIS L loolsp b
b s lobas (gl Cllae Soa L adaly 5o o s 50 e sl Ly 5 A0
i GUI5 Sl Jsome b Jls b 53 sddtialns Z Jsir Gk (ioees
e SRl iy (S BLS gdpaib pUls sl s lsban 2

el Hlsliae v/00 CEMJJ Sde pmses S 5 bl p Soled (ol 5l
PN i S8 a5 L bl s | L Gloslsm b plelisl A

ol 0 uw)\ﬁ 4 ;)LQ.«; J}J} BERTSR)

Ao 5l el bows i b Lo, das > SUle b slojloz b oladsl dlaily o# 8 Ll Joum

aLa duslic .. g
_ Z; R Zr r olsie i g5 | 0,
09,5 99
-loY SINYA | SAYY | CNYY | YD dunlie |
VoY SINEY | CINEY | -IXOY | -IYOY Goudib 0P Y
AN SINEA | SNEY | YN | eNAA Sy bl z Y
-IY- AR A SEERYAR A SEERYAVY SR ARV AV Y2 S, - f
-V SAYE | NYY | eNAd | oAy 5o L lesds 3 0
A AR CIEERYAR A SRERYAL RN ERRYAVYY kel bl é’: 2
A SANASEERYANA SHERYA 4 LW ENRYA 4 7 il p Ui yleds & Y
V- SIVEY | CIVEY | VYA | /vYS S3e oges S0 A
YV SRR ZNERYRE A ERYL o & SN BERYA 4 i o E: q
YIYA RV SEERIEYN SRRV & DU ERYL a4 ¢ Goudib f S )
Y/ EE NN BV R VAN ERYL s A T RN Sy ,bls % GLE V)




[ . o s PRy
@ o g g 50 5058 Glo e (Gl as (A oy GRS

YIYY | ofsAY | e[AY | YA- | evEY PR \Y
AR AN ERYAY PN ERVIRT S YL o V2 YL 4 5 ye il W
YOY L GIVEY | NVEY | XYY | ¥ Gl o les \f
¥/ SNVNO | CDNVE | YAA | Y- Gl o yleds 10
YIYA | eINY | DAY | s | Y- VIUPSE g \s

gl 515 6l Jsame Blos Lo 3 eddaslns Z 8 55l Jodr Gb
ool (ot Poled o e Goled (st (Salsy LS (s luadb
ol J S S /00 e 3 (Z=1/48) Jsd Z 5l s0s pgas S5 5 4ol
L ol Joeme Jlws J= SUIS L Slolom b plaisl daly pde (55 00l il
P by 55 o p 93 o Dl plpbs 5 A5 a5 DDl s 18
U5 Sl Jgmome st Bl o 3 eddailins Z oo kil sod lsbins 40
ool oled i e Golend (i) (S e BLS (guaid s lis
el lsbme ¢ /00 Cla..d); sde pses S35 skl Skl
O e s b byl - Ul b ol Al Vit s

Sl plad Sllgy Low &l Lob,) dows > oUls b slojloz b oledsl dlaily oY 5,leds Jgao

Joso-, slas  SUles
u*’L‘ 6)‘*10‘63.@ ‘sib‘? SR (s AL
. 0
50 a.la.:b :\.w.il.o.n g
_ Z r ap r oolde 9,
095 ¢
N ST SAYE | NAR | DAY PR \
VIV SAYY SAYY | SR | vy ki o | ¥
<JFY VO VY | TN | Y| Sy ks f s
“IAQ SNY SAVE L ANAA | VA0 PRy % ¥
VY VES SNED | evEe OYYE | e bled o | ®
VA SNAYE VY LYAA | YA ksl s | g $
c
VA SNY- SN[ YR | VAR | ol les | |V
YIV) SV SAYY |y IYOF | sae seges S A
YN SNYA SAYY | YE | oy amlie -2 | oA
\p




LR Y Y e Giisal 59 slekisy o Slallias : 'Y
YIV§ .-y A | YRS | vYY PRCIEAR V.
v/as A VO | VR | YY | S bLs 1)
Y/E) “[eVY VY | IYAY | VAT iy, VY
i -1+ SAAY | ¥ I e Lbled WY
¥/ 1+ AD RV VY ¢ "2 Y 7 S P ICEC B I Ve
Y- SNYE XY RN | YRR | ol hyled V0
Yivs SN SNY N | YRS | sae seges S0 Ve

Sl Faeme Pl = 55 edldale Z 48 das o 0LV 5 led Jod =W
ol oled oo e pholed (Glueis; «Sas b (gdoaib s LUls
il pde 55 cpl gl sl 5SS 000 e 53 Jsdr Z 51 ol ke
—abad gUls L B L L Jpene Jlas > oUIS L Gloliz b aldst
Slalims (o lam plad SUIe Lakaly )3 g b 50 Dl ol ol 5 AS0 (ols
3 sddalons Z Jsdr Gib fpimas Sl Slolins 305 s pes S5 o Ll el
(e, (S BLS (g ib anglie GUlg ol Jsene b Pl >
0 w3 sl g SH3 s Sl Aoled (Ll bl o e Sisled
RN
s Olpgal il s alies > b et 55l 05030 =l Al aglie A Skt Jsur
L (Ol o i ) Ly — Ziyg e L5 sl e (VG mhacs 55 ey
e e OLLS




- . o (i e . ey
- o g dign 50 (5058 Glaytio (o (A oy LB

YL g 48 s g 30 olgel ls o s Jo b e gl g0l s Al duglio A 5)leds Jgax

(Ol a5 4 c>) Zr1 —Zyp s 2 shas sla e

llae Sy |l Pl - alas LUl Sy, gaselys Lo o g4 Ciss,)
Sl e ol S >
-vIEYVE \iZak VY- SVIAY alie )
S\/SYE YIAYY* YIEYO® S\ISEA PRCPTHR 6 i
“JAAY VieAs VIYFY S\IYYS SO S f ¥
S\IYYE VEYD YIYAD® SV/FYA Gy, & i
</A¥F YIYY V/FAN SVIYAY il s ‘g 0
RISEN VRO \IYF- VEYE | ksl bl | g 5
~V/BAY YIFA- \AndN SVIYA- sl e | 4
LVN VIYEY VYYD S8 | sae seges S0 A
-¥/a¥0® Y/oay* VIEA SYIYAY® PWE:. q
~YIVEF YA Y/ Yo YFA-* PRCRTHR & V.
YIAY - YIYAY® YIYAT® 2 (22 s ARE AT E N
~Y/YAY YA Y YIFYY ~fIpYYe Gy, }L'_ VY
VAiz FIfYEe V/O¥F) EALAN iy et | b WY
Y/ VA AN VYYA SYIYAR® | ok les A2 Ve
SV/EY YIYAY® YIEYY® Ly | el Al i:; Vo
V04 v/ass YIAFO® SYIAYE® | sae seges S0 ¥

el g s o glaadse Aol Alis vy 53 A et Jadr S

23 S Sl shells a5 e e DL Lass sla piie VL mha 55 (Sleylo b
Sene Bl 3 o3 Jlsline Jyeme b Blase 53 ot 55l el slaad o plas
—aib gbadlie 5o Jseme Blas 5o (ol olad SUIS rzees (Il o0 lalas
hopaab sla pulids 53 Jsene s Blas 3 5 dul i Soled 5 hucts) (e
Al e llms s sas S35 Gl Soled ok (S b
Solemd (sdvai b caglis Glaadlfe 53 Jgems Plas jo w51 a3 ioean
O3l Sloadlze dan 53 Jpane o Plos 53 5035 Jlaline suly ooled 5 5
3 dmlle Glaadlfe 5o Jsams Blaw jo goled Cllae S s Al o bl ot 55
S LS 5 aalie 53 Jsemaf Pl 53 5 Jblse oLl oles




: = [
YT T ol 5l ol =

RPRNC
S 5 dm 9 Som

2l (2L, slaell olaisl sla sy a8 dadls Oledl 055005 5 BLE,5 O sle
o o3 il il o a bl 5 ol Laes] sl S eslinal 5 agh sl
a5 cwal (Mellone, Verschaffel & Van Dooren, 2017) 5 5 o alias
(S s Gl B) (63,8 Gl e SIS JS B e 53 AL s
Sl ol b L 5o (olhes Cllas Sos 5 a5 DDlinal (g ola- olad LUly
- e 0L addllae ol Sl ol lawl ASl e Sl s o SULS 5 leslsm b
Sadlie 5l = s Sl b aleisl g dlaily 5o (S - Sl s lils &S s
53 Jiere s Ploe 5o Gllls pl Sl S5e SL) Jseme s Plow J oLl
oole=d (ol Goled (e ol d (S BLS (saarb sla lide
il s e aad e i 3 Lol ea)ls i B sde e ges Sys 5 il
L Ol gmal iils L aglie 53 VU (o5 o= il dl 55 sl 05 5al 255 3 Le
AL plamil glouaid wlide o3¢ Jpane it Pl 53 0mly (S 2= Gl 2Ll
3he pgas SH3 s Sl bt (ot ol (oS e oled (SSass
2 sl S o Gl bl mly 5 VU mlaw 5 il SIS 5 e s Shee
O 5elBils o Sl @315 53 s S ol sl 0l s Jsame Jilos & o Sl
50,10 sy Jpeme Plas w0 0 Sl 55 (S Gl g alls ol 5 W e
Bl L laasl ol Loy Ghse Jsane Blas o o Simal 03 5ol 20l s 53 s
LUl ol 3 sl ladens (S il s aSipl o fn Wilr 5 0L o s
a1y Il 5 Lab Ssl alesr 51 S ealin 1 5 Ol 0 OTL 5 ol a3l
(Munandar & Junita, 2022) 0l s geen ols 3L 085S

Sloslsz b bl g daily 5o oldd Cdlae S s das o 0L e aadily
RS B dlie ke s 4 (BL) (Jpeme b Bl o U5 Sladd e dan
53 s VL oles cdlas S sls 4SS sl il s ol 3l




@ e b Xy 50 (60,9 b o Lowd i wy

s (2 5l 0051 Gla el fan 3 ki ol Gl Ul L Ol gl 250s b anslis
@@uw\jm‘séfjj}ﬁ)%.ﬁjﬂa&cJMJ}JjWJJWLEAJ@JJ
_U’.:””.‘J g}j—‘“’“ﬂ& Jfl_m.n)b Lol EJJ‘J\J 2979 &ij}j@ﬁ Q)w g;jw le......nd.:
S s e > Shee (solbid e s a5l YL sl (sl Ol sl
L adaly 53 e 3l dital  Ldws 2 a0 Lol i glaanl 5l s SO Laadls
o35l o ,LGI Lf”L.’.) L;bw]:& JjL.M.a J}- &Uj: &Lawlcﬁ.a dan 9 L;\cvbcjb L;{LM)L’
St il Ol Gla e fen o Sl 53 aa) 3l Hates Ol gal (2l 4S Lne ol
laanl L Laasl ol cnasly g 5 5 550 5 Slas i 4 atasly ol 3l 4 s
Jds s g B e e E e Sl e 3l Bl 055 Sl s e oleg
ns 5 2B1S slaanl L pioan «(R@SSBEH, 2015) ol suan (lad so31 V15
G533 S Jule i g (Sals pe 5 (Saly o ld S S0l s
dé}.j—.’.J—IGLSJ—:J:’“‘—;-:‘)"'-.’M‘)Olimﬂww|jﬂ-&’°)ﬁj°“%’jw
.(Gol Aghaei, & Yamini, 2011) wab o bul, S s szls
03 il sl aS as e 0L (gl olas LUlg fou glaanl cculg s
kS)J cA_Lo})\MJ)-&Lb; 6[.@4_9.3311 )‘ ffj&‘é)\jcj_la &Lu)l.vl.aé\.}a_vb
LFL_.M)J &;.J-JJ‘}\ Qﬂjiéuw@wjﬁjgﬁti) L;)WJJLM)D She L
G e O3 5 ol g mlB bl cpl )ls JLdas 2 Jpens 8
=5 5 Sl G s3lm Ol am Ol sal s ol sl lge Syl 5 s
J)L;jwémﬂb;mumrw‘gwt}:u@&;éﬂggﬁébﬁ
J))_A)Jl_A“J_aJ)JL;Jj.ﬁle_..v.ﬂw‘M&)gcwli)Jdbjﬂiub‘b;M‘Mb&m
Slaiaboisl Sloslial ol i oS s ol 4 (Jpomef Jilos 4 25550l

&\{L.da..n); S5 2 s glailss 3l &S Lo g 5840 Lf'l)'}al)ijl.sbrp 3 L;‘a)bcjla

..,Ubﬁ)‘b)j?.-ﬁ




: . [

5 b Gosm el Ob s Oy latash m b fesn al @l f sema s
J e 5D ot sl (Sali o (533 laiie Fpe SR e O 5
Chan & Yan, 2018; Knollman-Porter, 2018, ) .l bewl, S5 s (adis

.(Pilcher et al, 2016 & Rassaei, 2015

adaly 53 Jodes sla e (Vb b > o G0 LSl tags mls Ss
s bl plas 53 ST sl s o siall 5 sloslsz b leisl b
Ol 53 ay S S5 550 5 S 3,508 Oy (S = Sl Gl 5 53 Jpoms 8
352 Ol 5 O30S (o GO Jsmme Biloo 53 (S5 nl (ot 0> I s
Sy shuadh lapabide 53 Jene Jilos 53 (ola alid LUl 55 sl
SoanSs BLS (suuarb glaplde 5o Jgens 8 Ples 5o 5 ol Soled
e S $ 5 S5 3 SN Ol g 3o (o0 S35 Sl Sled (e
il canolie glaadlfe po Jseme Bl js a5l DMinal Sy 55 dndls O s
Oy bad 3o o 5o Jsama o Blos 5o 5 Gl Joled 5 e sled (s
3 oM cllas S sl s Ll il Ol o 4 Cannd (8 5 3 Shes
23 Foema s Pl 3 5 oLl ol 5 alie Glaadlie jo Jsane il
LS L mls el s il e 3 See Ol g (Sha st B 5 anslie gl i
=ob Bla Sl 53 i U pde s oS 5 OleslS (Glila ol e
YA 5503 5 0laeslS el iy 9) 5,15 235 0358
893 Sbolgdy

ot el e Glaesls Sy dliee o glaesls 55 e sled OLL S
Sl ol Slosan oLolel Sl Gados SbT3l ¢ Sos sle w8335 (goslper
Sb G glaasl Sl 5l el S5k S son (sday Gu iy s
BLET 1208 aals s sdome LOT 3 & Wl 1y Suje cnl e sla sy 4 o
2l 5y T s Je o Ol ¢ Glos ols s 4 5 Al e




- o b g 50 5058 Gl e s S oy EEEES

SOl solgls

53 Al Ol el Gls lelid sl o8 25 o Mgty s s tdsel Olie
Oo3) laaals 5 L abaly 55 1) OT 5 6, Seslbl 1) LOT (63,3 gla LUly is |
OLT (53,8 sl Ul Sas y Ge b 31 5 s L3 il 5 Slomin 3550 S 55
ol o il ST U s il i Ll oo |y ais | slastiall 5
g i L Ll Ol e 0 a5l gl sla el 5 L Lagstiall 5
58 Oleys vli'@;))' HEAER

KA




; = ]
NP Y 0 Jle (shigel 5o lady g ol Sﬁ

a9 &b
‘l_i.u).a] 6LQ)3_HS 4.'4;...49.“0 3)5\5 Lf.ala) u.u)g_a] e :Lola).v B v & J..;‘)ﬁ
AFV-N0:00-0) ) Gy g e €l ol g 500K (ply Ll

azgi yilemd oUlg s ddasl » (VYWAY) 1 0 (20 g aexl (suile o janas ( oay e -
Sl U355 50 (ob) (Sl b (sbalp mils 5 plend S (olin
AFANYY (0) F L 590l s 5y9T o5 «oloial s

llael s i bl OYAY) g 5008 5 ol o loasslS oo oo o Slolis oy po -

5 Slod ey 9 250 Oligeltils o CS gl G858 (2L, (Sl ulie
FOFUMIT . objgol sbos sl «olehol o (Gl
sloolaxiwl gonaib slayge;l obLaeh (VWA ezl LMo ¢ Lo jores (R )~

e SLeo g, «oldsl g e sleollasls o lgamidls (rm jo (B
NFANYY (1) O . o jg0l

i3l gy (VTR Lo joam o0 5 olsmrdaze il sy collogomms (5558 -
OB 5 €2l (Jyarand Jlas o SUl5 5 lelszsb sleploisl Sojse]
AFFNOY ((FE) VY L wyd (o3 ya0lip 5o

Ss slacw § LS5ly Ll s BLI,D (VYY) L85 0 ¢ s g o ( BT JS -

PY-FANA  (Shjg0l o pie (s )9lg5 Caime) 4 (Sl pae 5 (Sly
- Atit, K.; Power, J. R.; Pigott, T.; Lee, J.; Geer, E. A.; Uttal, D. H. &
Sorby, S. A. (2022). “Examining the relations between spatial
skills  and  mathematical performance: A  meta-
analysis”. Psychonomic bulletin & review. 29(3):699-720.

-Chan, J. S. & Yan, J. H. (2018). “Age-Related Changes in Field
Dependence—Independence and Implications for Geriatric
Rehabilitation: A Review.” Perceptual and motor skills. 125 (2):
234-250.

- Ehrhart, T.; Hoffler, T. N.; Grund, S. & Lindner, M. A. (2024). “Static
versus dynamic representational and decorative pictures in
mathematical word problems: Less might be more”. Journal of

Educational Psychology. 116(4): 532-549.

- Fagnant, A. & Vlassis, J. (2013). “Schematic representations in
arithmetical problem solving: Analysis of their impact on grade
4 students”. Educational Studies in Mathematics. 84(1): 149-
168.




{S"}g o by g 50 5058 Glo e (o A oy GRS

- Fayjiah, E.; Yurniwati, Y. & Yarmi, G. (2024). “How to Support The
Algebraic Thinking Skills of Elementary School Students Using
The Generative Multi-Representation  Learning  Model
Modification Schema-Based Instruction?”. Jurnal Elementaria
Edukasia. 7(2): 2700-2712.

- Irani F. & Owens C.J. (2018) “Visual-Spatial Ability”. In Kreutzer J.S.;
DeLuca, J.; Caplan B. (eds) Encyclopedia of Clinical
Neuropsychology. Springer. PP 3650-3653.

- Korpilahti, P. (1998). Lausetesti: Kuullun ymma rtd misen
lausetasoinen testi (Listening Comprehension test). Helsinki:
Language and Communication Care Oy.

- Knollman-Porter K. (2018) “Auditory Comprehension”. In: Kreutzer
J.S.; DeLuca J.; Caplan B. (eds) Encyclopedia of Clinical
Neuropsychology: Springer. Cham. PP 2942-2943.

- Monoyiou, A.; Papageorgiou, P. & Gagatsis, A. (2007). “Students’ and
teachers’ representations in problem solving”. In Pitta-Pantazi,
D. & Eddie M. G. Proceedings of the Fifth Congress of the
European Society for Research in Mathematics Education:
Working Group. Vol. 1. pp. 141-151.

- Mellone, M.; Verschaffel, L. & Van Dooren, W. (2017). “The effect of
rewording and dyadic interaction on realistic reasoning in
solving word problems”. The Journal of Mathematical Behavior.
46: 1-12.

- Munandar, H. & Junita, S. (2022). “The effectiveness of psychomotor
evaluation using peer assessment in the practicum
activities”. Jurnal  Pendidikan Sains Indonesia (Indonesian
Journal of Science Education). 10(3): 569-578.

- Novick, L. R. (2006). “Understanding spatial diagram structure: An
analysis of hierarchies, matrices, and networks”. The Quarterly
Journal of Experimental Psychology. 59(10): 1826-1856.

- Pilcher, J. J.; Jennings, K. S.; Phillips, G. E. & McCubbin, J. A. (2016).
“Auditory attention and comprehension during a simulated night
shift: effects of task characteristics”. Human factors. 58 (7):
1031-1043.

- Plummer, L.; Smith, L.; Cornforth, E., & Gore, S. (2021). “Teaching
psychomotor skills in a virtual environment: An educational
case study”. Education Sciences. 11(9): 537.

- Rocha, H. & Babo, A. (2024). “Problem-solving and mathematical
competence: A look to the relation during the study of Linear
Programming”. Thinking Skills and Creativity. 51: 1-14.




¥/ - -
TN T R 3@

- Rassaei, E. (2015). “Recasts, field dependence/independence cognitive
style, and L2 development”. Language Teaching Research.
19(4): 499-518.

- Schoenfeld, A. H. (1985). Mathematical Problem Solving. Harcourt
Brace Jovanovich.

- Torbeyns, J.; Van den Noortgate, W.; Ghesquiere, P.; Verschaffel, L.;
Van de Rijt, B. A. & Van Luit, J. E. (2002). “Development of
early numeracy in 5-to 7-year-old children: A comparison
between Flanders and The Netherlands”. Educational Research
and Evaluation. 8(3): 249-275.

- Taylor, S. E. & Crocker, J. (1981). “Schematic bases of social
information processing”. In: Higgins, E.T.; Herman, C. P. &

Zanna, M. P. (Eds.). Social cognition: The Ontario
Symposium. Vol. 1. pp. 89-134.

- Tiwari, S.; Shah, B. & Muthiah, A. (2024). “A Global Overview of
SVA—Spatial-Visual Ability”. Applied System
Innovation. 7(3): 48.

- Upu, H.; Thsan, H. & Armayanti, A. K. (2024). “Solving Mathematics
Problems Based on Visual Information Processing”. Education
and Social Studies. 50(3): 219-225.

- Van de Rijt, B. A. M. & Van Luit, J. E. H. (1994). “The results of
different treatments on children’s weak performances in
preparatory and initial arithmetic”. In: J. E. H. Van Luit (Ed.).
Research in learning and instruction of mathematics in
kindergarten and primary school. Doetinchem, the Netherlands:
Graviant. PP 237-249.

- Witkin, H. A.; Oltman, P. K.; Raskin, E. & Karp. S. A (1971) A manual
for the embedded figures test, palo Alto. CA: Consulting
Psychologists Press.




