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Abstract
T he purpose of this study was to assess basic skills in 103 fourth- grade students with math disability based on Iran Key Math
(Hooman & Mohamadesmael, 2002) and co-morbid mathematics and reading disability based on word reading sub test of
Reading Test (Kormi-Nouri & Moradi, 2008). The sample consisted of three IQ homogenate groups: Children with mathematics
disability and average reading ability (n= 24), children with co-morbid mathematics and reading disability (n=24) and children with
average achievement in mathematics and reading (n=26). The basic skills were phonological processing, temporal-auditory
processing, phonological short-term /working memory. ANOVA and Post Hoc tests (Tukey) results indicated that children with
math disability and average reading ability performed worse than average group in temporal-auditory processing. Overall, deficits
in phonological processing, temporal- auditory and phonological short-term memory had more influences on co-morbid

mathematics and reading disability than on math disability.
Keywords: math disability, co-morbid mathematics and reading disability, working memory, temporal- auditory processing,

phonological processing
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1. working memory

2. inhibition

3. visual-spatial organization
4. phonological processing

5. temporal auditory

7. non-work

8. dyslexic individuals

9. auditory processing

6. phonological short-term/ working memory  10. phonological representation

11. frecance
12. duration
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1. neuroimaging
2. central executive

3. phonological loop
4. visual-spatial sketch pad

5. episodic buffer
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1. Abbreviated Wechsler Scale for Children
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1. Iran Key Math
2. subtest
3. basic concepts

4. operations
5. applications

6. Word and Non-Word Test

7. digit span
8. Wechsler Intelligent Scale for Children- Revised (WISC-R)
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1. Stambac Test
2. Spontaneous Speed Rhythm Test

3. Rhythm Structuring Reproduction Test
4. Symbolization and Reproduction of Rhythm Structuring Test



www.SID.ir

d.)ljo,wo [FESRWEN )‘53 mbl)‘o,,al Myl ):fb

a0 )__Jl rg—.?@ .DH )].)l_,:’,a (Am =A ‘P<’/”\)
Y alﬁ 09; én) 49 Yb (dY=\~/A) £92 9 (d\=Y/\)
9=l 9> Laog, S 5y Sloe pSilie coglés a8 wisly L
gl (Y Jodz) (F=2/VF P<+/+Y) conl jolize Sl
Pl 09,5 5 by gl A2ly 09,5 3, Slee (1 Sileo
oSilae gl Lal g jolize (Am =—+/0 P=+/d)
‘P=~/'\") Lr“’li) u:lyl_: dl)b owj b o|5§ 09).? D)ﬂ.o.c
Jlize (Am ==Y/+5 P=+/+Y) plgs 09,5 o (Am =—\/¥
) Yb (d\.‘:_./c\) £9 9 (d\Z—'/;) Cawso )JI > Dy
D92 0loS 095 @i

5 e (336 LSS clayg0)]  Stumen 158" dladls
oob)ly oo guls (r=e/o ) P=2/2 ) 395 jbolize weSse
bt (o336 (SUal5 geil 1> lmog S wioly Ui (g piiecSS
P=2/5) cuws bolro Sglts pl usSee (odae (glS])8
VYD P=+/N) ol 09,5 b ool g sy 0,5 xSk
ol Lol gy jloline (Am =+/¥ P=+/8) olsS 09,5 L o (Am
Jokias (A =V/EY P=2/+1) oleS 09,5 plgibg,S il
Dy 0lS 09,5 285 4y 5 YL AY=4/YD I x> Do

09; .))SJ.Q.G d).a.’wok.iz L)"*)b)‘ﬁ Ja.bu )‘ odlasiuwl Lv U
29,5) 2k 5 o8l plg Slsb 5 ol st a2l
b duglis (o15F 09)8) bawgie Chydiy gyl 09,5 L (el
ool 2 ooy, (Siko dunlio (gl (s (slagige] izen
oo B s d (adls ol 41575 3 el (S5 (90
e ol 00 duolre dls o 93 53 &S Cunl (Sl yusie
SelsS 09,5 8yes (1o J2li5 & by (dY) conss 1
Sl o] Jolb s g 2k SIS s 09)5 850
2 0 Jeol s g pls 83,5 0505 51 lsS 09,5 0105 (1 Slie

o EZY 18 &S 13 sl olg8 0,8 )k 5l oxl

Lady
g Lodudds’ (ulss (e (Sien dadalS i (ilos
s (t=2/V+ c P<e/v 0 V) 590 jbline o YU, Ladalsye
Goles &Sl LS Y Jads 5 (6 puxie S il yly Jula
ol Hsline LaaalS 1 905l )3 laog,S 3 Slas 5:Slo
sy 09,5 3, Shoe 1Silse gl (F= V/F P<+/+ 1)
Jslise (Am =Y/0F P=+/Y) plos 09,5 g b, Slgsb
S Gl 09,5 bolgS 095 3 Slas (Silo Cglis 290
Pl 09,5 L Ll g5 Joliae (Am =¥/ P=+/+A) 50,

Vg
Waly (6L i )3 09,5 dwr (slp (6 ppitecSS uilly Jalos AoMs g 3 bl Lol ¢ Sl
155 sl 2Ly 3 olgils Laog,S
T Py Uy [Tad P sl 4 9.
50 S5 y905] N=Yf) ol
S eSS (4905 (n=Y7) olss n=ve) (n=xt)

d d P F SD M SD M SD M o1l
¥ A Y ERA R /AR ¥/\ WYY Vo/-a ag/.¥ WYWeE NNES Laols” -yl
Y/A ¥/ of e e vi¥ y/-a YVv/Y a/y ya/y NY YY/A baols e yuiles
DA YA of ) ¥/va \7A olav /¥ Y/A Y INRIN sius (gdde (LS,
AT N Y\ v /A /Y </ ¥ < /A Al osSee (ode (gl
A Y P S 701 vIY ¥/ VAY SIA veA Sy Sleoil glas

sl it by Slel 5em 50 s Slgl 5,85 S o

ALl (imah ol 5l an sl anily i el Sl

Fhe Jlo g ¥l Slpb dej ) (oaxe slafagy
ol STl 59 e 4y wcanl o1 plosl o g0 5


www.SID.ir

odlgs g by P‘?’ Slob g by Sleb hyls (8565 0 (ool s

o So L (9l 09,5 dw )3 g See (gdas slslys
@ lizee glaccle 4y Wilg o puls o olds oyl il
ol imgh )0 (Wb Sleil aS pl ol bl e sl
O 09555 s Sl G398 (3L (2Uly el
3 it s 4 L 55 S imgy g
OJ]) uLW dl)_g Ls“’l’) JY.\L»] A5l 015395 QSL“L;.’.UIQ;
G ol 3 Sl o (dgn byey JyuS pas b S8
da (Yeoe) S35 (65 oS 55k & adl IS ol
Salis 0,8 )5 o)lel psbo 4y |y g B0 45 il
Slo Bl plos g oleS slaog)S yo Laid jlslins

Solite gl SIFl saly 0g)5 93 &S alajesie Sl (S
dlasls) pubiame (o336 (sLS1S yg0sl wisly flis o, 1,
1 0lgS 09,5 L plgi 09,8 3,Slee gy (5 kiszly coraolssS
2 5 (Yoo) o100 9 JyuY s edalin (o) sl
S b sloog)s 5)Slos Jolize Colis pac 395 @l
adabls (glogygoil 3 olsS 09,5 L1y ules Sl g el
35 plos 09,8 Lol cdinly (Lt it uno 8 (pwoSao (533
Hlnegar slabxa (Wl 5 (osSae uiiuns (5308 LS5
ORr 9 gl Sk (ed 33 g Fhend olgS 09,5
O35S slcans Wlosly Hlis Llsalys ddllas > (V<4 5)
SLac)lpe a alasls Bian 5 b, SlgL A Mie
L i (o) <8 gl 1ld 298 o by ye (SLiE]y
Sl g ol 48,55 )13 L)l )90 p2l g}y
L g paseiio job 4 ) ()18 dasls dilgo ol il o ST
4 (ool Ly (timgiy (ol IS ) St (laygo)]
&5 Al 5 aeoligS dadls aS cuwl oyl LS &) W5 e
8 2k S jo ) SlodisS e W18 Sl

Oglaio guls jop 40 ddxio YD Ab diaS oS job jlen
4 Miw 015395 ol d‘ﬁ G:9La.~o U;L:Lo& L;\.m))bél:wl

aladls 5 glwid o Sloj (il (3 ldgly B8
Sl (68 S a5— s lidply caeolisS dladls/ o)l
Pl SIS 5 by SIS jan =855 ot i oyl
D9 52k 9 ¥l

ey LadelS e (il 3l 5l (B ldely (ol
Ladols . oailgs 13 el Slpl a2ly 0,8 5 ,Sles 5 43
gl 9 ySdpnd ()bline 5k 4y olgS 09,5 4 s
a4y Ll) 3555 blixs o155 05,5 b (oly 5 L 035 3,Skas
dY=Y/Y (x ccdild 0939. 45T oYL Hly il oz e
sliwly )3 @l ul (€85 )3 95 3)50 gl Julow )
bodd a s coul(Ve-8) Gl S0 lagiagim
slabm il 3 plys 5 il Slpl b (slaog,s
=2k GBS A2y 09,5 5 0135 09,5 4y Conas line o
bl 2wl o Slel ol ol s (g pcams 5, Sles
alloul 5 ($y90) il s)lid - (Sloj (hjly > e
(Yea

Leog,S oyl = Sloj (5513, 3 odel Cwd 4 ol
L plgs g by Il sl 095 90 5,Shae si2ls Lt
Al Caws 05,5 90y 3 Slas g W)l Hbolize glay )50
P paeide job o o ol Ceul Slins olgS 09,8
Oy ol s aS 590 (VAAY) UYL gy (sliwly
g ol ()l Sloj (il 18U oo sl
G 2 0955 53 i S i dinns Yiainl oy 0n
Log,S (s)lstd — Slej Bl cims jl (3L 1y (Ll
2 5500 S e dng cpl plis (Cadld oloS 09,5 4 Cans
s o Glaj hilsm o i plgs 5 (b Sl
09,5 Sy Bl w9 Lo pSle duglie b .o
09,5 4t Cund 23Ly SIS 225 09,5 b auglie )3 pls
e = (Slej (Bl g (Ll (211 53 olsS
by (g s 5,Slas

5 (030Y) Lol 5 605 slainging @l S 5
3Sdas 53 jline Lol 4 (Ver ) 503 5 655
2 le g plss sl b, S s slaog S
pol gk 50 widly L ) weSee (gdas dladls ol o]



www.SID.ir

d.)ljo,wo [FESRWEN )‘53 mbl)‘o,,al Myl ):fb

9% ) 048 )85 Sl psie il oo 4 dagi b p3l gy
sl olu,b as sy aoeis opl 4 Slglb & Wi 0,5
SIFL 22l 09,5 b dulio )3 plg5 09,5 13 0nd S5 (o3l
(Ve rF) o 5 g—ilg 5 (Vo +) O3 9 S0y
..)9;. Kol

B pes b o S Lo ol @ Jbe «
LBl Bl ceas 5 (Bligly, bl
LBl pl 55 5113 (o 390 385 sobo 4 (L) Ce Mo
Pl g JEee 2K LT S e S8 llie
Mive 355 sbajls b cawlio oA 638 (y9mik slogsb
g 38 Wiy 2l g ¥l el st b by Sl «
Al Gy JoliS oy e 0 i ol 4 A 2
ol sl yiiie duomo gy 1 oMl Wl o ST Sl simgy
WS dag glojer pb 4 ol Sl 4 e (I3
IS (g gy S8 gl e cald 4 Mg o da

&l

$Bls sla oLyl (VFAR) .z g3l g ] cod1j ol
(1) F oo Lol ply dolilas . 3L St olop)
NAV=F. .

5 vt slose, b b sl (YYYA) (o bl
a0\ 05 (M o2 (o0 ol Slyy) p il

St Sy g ok plis 7 polido (AN TYY) . ot
olStily il sl (pgw Sl (Aylrin 5 SLL 56055
51 J¥

Sy ol obsS slopp pp (VYY) L0 comend
Sl 5 eloin] pole alxo oyl > odlial (gl Sog

SV-YY X A e ol

3l 5 ol a0l (YYAY) L& (83150 9 -y «(8595 055
plre Syt sl (IR Sl whilasl ol (Js) ¢lp)
ol g Ll (YYAY) . Jas lowldose 9 .& T e

392y idie Clillas )3 (aslss Slgil 5 (LSb) Slel
oald Iy 8 Lol Slel gl &S oleojlul (Jle (gl o)l
SxS Cunl oy )3 pin Sao U plFA Sas | 25 0
s Mo S, g Aas ke oS 395 Sitea (V- )
bulys 5l )l dg2g (3L SlPls st ¢l
=2k SIS o Mie (L3985 iy sl (lod s
Ao ol yd (azio slacSMo oyl ol ©4u oo odlanl
Lol ol byes a5 1y S18368 ((VAAY) (6,5 23,15 3939
=2k SIPL Ao Mo e db ), EYOL Y Suo p;
Sy LS5 (V++Y) gl 5 LS (3 il o
SIPL o Mie il S 3TV Sab 5 il b 0ye
5 slno s (VA9 5 505 28,5 i3
o Mo 355 s sl S A lgis 4 VO S
2 4S8 aowl ol pey s s S eolawl oL,y Slgl
ool gundib (gl ¢ glanslio Glallas Sl (gl
gy > < JLte sl ol 0 plowl Cilie (slaogl
5 =2k SlPL an Miwe (5555 o) (Uly Slalllas
g dnwbre laojlil slue p bawgie Cépiy s (345
e iagh 4 Iy ool Cans 4 oM Pluo >
=2l Oldes cla s 9w d)lailiwl (sl yg05l 5l &S
o gliezzd ol pliy 1B S )8 bl 5590 (Sglite
L pla ey gl saly csloogS 53 il 33l o5
o] s & ol ]y gl ol ¢ 15,8 )5 lgs
e o it Sl e ol ipen
98 slrogy S Lo yingiy I (6)ln 53 0l olsS 095
s 45 g5 lin i slaogS | huass
S)PLine gl s st 1 (5)lmn 13 98 0 w90 E5090
L dunlio 5o Lol g 0yd (oole 09,5 b oy )5 5 Slhos jo
g go bt gl ) gyl ¢ sl Lauogio 09,5
slac,lee o Lrog)S 5, Slas (ko duslio S o
&S o yaxin dbylpe oyl 5l aS ol L Ly )90 (g3l
ol el Sl 5 (dly SIFL S92 0 1y 1B e
Sormt e Yhaisl a8 ol syl - loj iy

oo Do o o SSldzly (bl M.


www.SID.ir

odlgs g by P‘?’ Slob g by Sleb hyls (8565 0 (ool s

logical Bulletin, 114, 345-362.

Geary, D. C. (2004). Mathematics and learning
disabilities. Journal of Learning Disabilities, 37, 4-15.

Geary, D. C., & Brown, S. C. (1991). Cognitive
addition: Strategy choice and speed-of-processing
differences in gifted, normal, and mathematically
disabled children. Developmental Psychology, 27,
398-406.

Geary, D. C., Hamson, C. O., & Hoard, M. K.
(2000). Numerical and arithmetical cognition: A
longitudinal study of process and concept deficits
in children with learning disability. Journal of
Experimental Child Psychology, 77, 236-263.

Gross-Tsur, V., Manor, O., & Shalev, R. S. (1996).
Developmental  dyscalculia:  Prevalence and
demographic features. Developmental Medicine
and Child Neurology, 38, 25-33.

Jordan, N. C., Kaplan, D., & Hanich, L. B. (2002).
Achievement growth in children with learning
difficulties in mathematics: Findings of a two-year
longitudinal study. Journal - of Educational
Psychology, 9, 586-597.

Koontz, K. L., & Berch, D. B. (1996). Identifying
simple numerical stimuli: Processing inefficiencies
exhibited by arithmetic learning disabled children.
Mathematical Cognition, 2, 1-23.

Kosc, L. (1974). Developmental dyscalculia. Journal
of Learning Disabilities, 7, 164—177.

Landerl, K., Fussenegger, B., Moll, K., & Willburger,
E. (2009). Dyslexia and dyscalculia: Two learning
disorders with three different cognitive profiles.
Journal of Experimental Child Psychology, 4,234-
244,

Lee, Y., Lu, M., & Ko, H. (2007) . Effects of skill

5 ohisel Qlejle Sllinl 1ylps e S plul sl el

bl G398 ()95

Alloway, T. P. (2006). How does working memory
work in the classroom? Educational Research and
Reviews, 1, 134-139.

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

Baddeley, A. D., & Logie, R. H. (1999). Working
memory: The multiple-component model. In A.
Miyake & P.'Shah (Eds.), Models of working memory
(pp. 28-61). New York: Cambridge University Press.

Badian, N. A. (1983). Dyscalculia and nonverbal
disorders of learning. In H. R. Myklebust (Ed.),
Progress in learning disabilities (Vol. 5, pp. 235—
264). New York: Stratton.

Censabella, S., & Noél, M. P. (2008). The inhibition
capacities of children with mathematical disabilities.
Child Neuropsychology, 14, 1-20.

DeJong, P. F. (2006). Understanding normal and
impaired reading development: A working memory
deficit. In S. J. Pickering (Ed.), Working memory and
education (pp. 34-61). San Diego: Elsevier.

Gathercole, S. E., & Adams, A. M. (1994). Children’s
phonological working memory: Contributions of long
term knowledge and rehearsal. Journal of Memory and
Language, 33, 672-688.

Gathercole, S. E., Pickering, S. J., Knight, C., &
Stegmann, Z. (2004). Working memory skills and
educational attainment: Evidence from National
Curriculum Assessments at 7 and 14 years of age.
Applied Cognitive Psychology, 18, 1-16.

Geary, D. C. (1993). Mathematical disabilities: Cognitive,

neuropsychological, and genetic components. Psycho-



www.SID.ir

d.)ljo,wo [FESRWEN )‘53 mbl)‘o,,al Myl ):fb

(2006). Executive functions and achievements in
school: Shifting, updating, inhibition, and working
memory. The Quarterly Journal of Experimental
Psychology, 59, 745-759.

Stringer, R. (1997). Adult reading disability and
temporal processing deficits. PhD dissertaton,
Department of Human Development and Applied
Psychology, Ontario, Institute for Studies in
Education of the University of Toronto.

Swanson, H. L. (2011). Working memory, attention,
and mathematical problem solving: A longitudinal
study of elementary school children. Journal of
Educational Psychology, 35, 311- 331.

Swanson, H. L., Jerman, O. (2006). Math disabilities: A
selective meta-analysis of the literature. Review of
Educational Research, 76, 249-274.

Tallal, P. (1980). Auditory temporal perception,
phonics and reading disabilities in children. Brain
and Language, 9, 182-198.

Tallal, P. (1984). Temporal or phonetic processing
deficits in dyslexia? That is the ~question. Applied
Psycholinguistics, 5, 167-169.

Tallal, P., & Gaab, N. (2006). Dynamic auditory
processing, musical _experience and language
development. Trends in Neurosciences, 29, 382-390.

Weinberger, N. M., & McKenna, T. M. (1988).

Senility of single neurons in auditory cortex to
contour: Toward a neurophysiology of music

perception. Music Perception, 5, 355-390.

training on working memory capacity. Learning
and Instruction, 17, 336-344.

McNemar, Q. (1950). An abbreviated Wechsler-
Bllevue Scales. Journal of Clinical Psychology,
14, 79-81.

Murphy, C.F.B., & Schochat, E. (2009). How auditory
temporal processing deficits relate to dyslexia.
Brazilian Journal of Medical and Biological Research,
42, 647-654.

Navarro, J. 1., Manuel Aguilar, M., Alcalde, C.,
Ruiz, G., Marchena, E., & Inmaculada
Menacho, 1. (2011). Inhibitory processes, working
memory, phonological awareness, naming speed,
and early arithmetic achievement. The Spanish
Journal of Psychology , 14(2), 580- 588.

Nittrouer, S. (1999). Do temporal processing deficits
cause phonological processing problems? Journal
of Speech, Language and Hearing Research, 42,
925-942.

Rack, J. P., Snowling, M. J., & Olson, R. K. (1992).
The nonword reading deficit in developmental
dyslexia: A review. Reading & Research Quarterly,
27,28-53.

Siegel, L. S., & Ryan, E. B. (1988). Development of
grammatical-sensitivity, phonological, and short
term memory skills in normally achieving and learning
disabled children. Developmental Psychology, 24,
28-31.

StClair-Thompson, H. L., &. Gathercole, S. E.


www.SID.ir

