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ABSTRACT

Objective : To study the differences of the Number Sets Test scores between children
with reading disability and reading disability with co-morbid mathematics disability
Method : The study was conducted by collecting data in children with learning
disabilities, currently studying in Primary school grade 3-4, those were followed up at
the Child and Adolescent Psychiatric Outpatient Department, Ramathibodi Hospital
during June - December 2019. Population were divided into 2 groups 1. children with
reading disability (RD) 2. children with reading disability with co-morbid mathematics
disability (reading disability with mathematics disability; RD / MD). Data were collected
in general information of patients and families, underlying disease, current medication,
family history of learning disability, Wechsler Intelligence Scale for Children (WISC) and
Wide Range Achievement Test-Thai (WRAT-Thai) report. The population then proceed
to test Thai version of Number Sets Test, in which the researcher was authorized by the
test developer and translated into Thai (according to standard research protocol).
Result : The 2 groups of participants have significantly different in the Number Sets Test
Thai version scores. The mean score of the children with reading disability (RD) is 57.81
points (primary school year 3 = 54.04 points, year 4 = 60.65 points) and groups with
co-morbid mathematics disability (RD / MD). is 35.11 points (primary school year 3 =
32.13 points, year 4 = 38.54 points).

Conclusion : The Number Sets Test Thai version has a mean total score that can identify
the presence or absence of co-morbidity with mathematic disability in the population

of children with reading disability. The cut-point score is 47.5.

Keywords : reading disability, mathematic disability, Number Sets Test
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tlszonAnuT 4 16(55.2) 13(44.8)
nsAnEUaIdan 0.25
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1Boyoyss 7(36.8) 12(63.2)
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a1gdnn 42.00°8.3 40.11°4.3 -1.13 55 0.31
szauLEd oy
FlQ 111.29°14.2 97.00°8.5 8.01 2056 <0.001
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*MD=mean difference

J Psychiatr Assoc Thailand
Vol. 66 No. 1 January - March 2021




msfAnyIRWIANGTLS:FWAAzIUUILUNAGEU Number Sets Test alunwine Tugidos

BSBa dBNUUR LlazAfU:

iinlsaunwsevmMumsiSeugMmumsgua:na Adua:liima:unwseoMumsALdSIL

A15199 2 WL UATLWWLLILNAGEL Number Sets Test atiunimlng sendnengulsaunnianianis

= Y v 1 o dld = 1 % o 1 %
WEIUIATUNITRIUATNAAT NN WAL TfAnuunnIassuAI I

AZLUULLUNARAL  NENUNWIBINWNNSIFUG NANUNNTBINWNSIEFUG 95% CI P-value
Number Sets Test AUN1FEU (N=28) AMUNITAIUTINNUATUINY (n=28)

Azuuulandiay 5

MeantSD 31.45+58 19.18 £5.3 9.29-15.26 <0.001
Azuuulandian 9

MeantSD 26.36 £5.5 156.24 £45 8.44-13.86 <0.001
AZWLUIIN

MeantSD 57.81+10.3 35.11+£9.2 17.47-27.94  <0.001

PINNAITUNLENATNTEFUTULTLU WL
AYLUUIINTBY Number Sets Test atfunnmlng
o e Y oa 4 X 4
AUNNTUAINITALTUEEUNgITY TnsAzuuWaae
wpangudfihesnseiulszonAnmniln 3 Tsaunnsas
~ vy ' o Ao |
NeNMsBEuiAuNIsauaznaA ke lddilsn
LNNFEINNNSFEUTAUNTATUIIIINERE WAL
32.13 WA 54.04 AZLUU ATNAIAU 49UATLULLAAE
o = P \ = o
2039¥ALLITNANHLIN 4 TeAUNNIBINIIN9TEUS

Y \ o Ao |l .
FUN12E1UELNAAN NHwaLINNsALANIRIN19NIT
= v v [ 1 £ 1 o
FEUFAIUNITATUIUTINAY WINAL 38.54 LAY
60.65 ATLUUANNANGL Bei9lsARINANNLANGN
PAIASLUUIIN Number Sets Test AINTEALTUIIU

1al oo o ' aa o = 1l
TaifivdnAtyneana Ansanntladannsiuazlaililsn
FosfulsaunnsaanneanisFaufAunisAIua
(131497 3)

A1919% 3 Post hoc test (ANOVA) 31ANzimnudNiussndng seaudi nsilsaunnsaannenisGauisu

ANUINIGINGE TUNARZLL Number Sets Test a17un11 g

NANNARDY NANAILAN Mean Difference 95% Cl P-value
AzLUUBLLNARAY 1.3+ RD 1.3 + RD/MD 21.90* 14.62-29.19 <0.001
Number Stes Test 1.4 + RD -6.61 -13.79-0.57 0.07
(AZWUUTIN) 1l.4 + RD/MD 15.50* 7.97-23.03 <0.001
11.3 + RD/MD 1.4 +RD -28.51* -35.27 - -21.75 <0.001
1.4 + RD/MD -6.40 -13.53-0.72 0.08
14 +RD 1.4 + RD/MD 22.11* 15.09-29.13 <0.001

A5 TadeAuRnad A e Az LY
Number Sets Test aifun1ene Ae seauissiloon
(F.1.Q) ethiladagananniiu A meifiafngas
@0A linear regression WudniladaszauLEndtinan

(F.1.Q) fapslinasanziui Number Sets Test a1l
A lne Inenislilsadaniiulsaunndaanianig
= v Y o o dlda a 1
FauiarunisAuanidulladenuansnanInngn
sedudtloyay (F.1.Q) (319 4)

nsasauAudaLWngurous:inflng

U 66 QUUA 1 UNSIAU - DuNAU 2564




Comparative Study of “The Number Sets Test” Score in Reading Disability

Patients with/without Mathematics Disability

Charachol Sachabadee et al.

A1919% 4 Adjust coefficient correlation seudnatladaszaumdiloynyn wazlsAUNNTINIINI9FEUE

FNUANUINL AUKAATL UL Number Sets Test atfuniulne

Unstandardized Coefficients Standardized t 95%ClI P-value
B Std. Error
(Constant) 11.361 11.163 1.018 -11.08-33.75 0.313
FlQ 0.417 0.099 4.206 0.22-0.62 <0.001
MD -16.744 2.686 -0.563 -6.233 -22.13--11.36 <0.001
qq150 ffudnany Tnanguiliflsasaudulsaunndas

AINNANITANHINLFIAZU LTINS Number
Sets Test atun1wlng Hauwanstaiulungs
dihendnlsaunnsasmeanisBauiiunisauaznam
AU AuntzeuaznanIsaniuniAtuan Tneluy
ﬂzg'uﬁ"l,siwuiméquLﬂuisﬂmwa'mmqma‘ﬁ‘ﬂu;ﬁ‘é’m
nsAuannAzuuslAgIndtatna it Anynia
afR sauruaansouuuneaedlfiadaneunani
fatun AsutapnnamanglFlunsfiuaniiudes
andauatalaqasaniu 11U number sense,
processing speed %\‘1 Lﬂu@mauﬁﬁ'ﬁl Number Sets
Test @1119090 14 aanAdasiunIsANEnaumtin®"
flatmanauiion anauiTfdeannuaiungn
FuAfRAERT 99109 number sense WU lungu
Uszrnsing ﬂ@'mﬁ'Lﬂuimunwa'mmqmiﬁﬂui’
AIUNITEIUATNAAT LATNgNITALNNTBINIINIT
Faufaunisauans duantsmaaauaadidnla
number sense MLANGNIL Tnelungulsaunnsas
nansFeufdrunisdruaniinanzunuiings
anasanguatheiioddny venaninisinmas

“612 AR 1AN

d’l o 1 = o = a
Hemae U UNANITAN AN
UNWFBT89 number sense WTaANNFLFFANUAUI
WuaNunnseananianiznalsaunnsas
N9 EEuEAuNIIAUIN
iTaduNnamanzuiy Number Sets Test
= o A o I's =3 1
antladaAa szALEdiloyoyn anuan1sAnEIwLdn

seauitleyaynlunguiseanns 2 ngusinaiuasing

mqm@ﬁaui’ﬁmm?ﬁqmmﬁﬂ"wLfa?u'mm@:ﬁu
L‘H’W“jr‘ﬂﬂ&m&l’]ﬁ@‘m’j’] wasdlelgiinraiessineada
wudﬁﬂﬁm:ﬁuLmﬁiﬁagmﬁ&uﬁmﬁmzﬁumLLuu
Number Sets Test lnganaiiavisnatieanintiaduiies
NNIANNITLNNIBIAIUNITATUIUTIN ANKANNT
Aneluniei] fedrmsaiunanisfneaes Swanson
LazAnLE” WaT Dowker™ ANEANANTLETRS
srautdlayyriulsaunngaenianisizeug
ANUNITATUINY Y138 nUMber sense LAYAIBIANN
MIANENT99 Geary UAZANLE® MANNNIANISY AL
wndiloynyn ANaNIINNATIAANARASALdRdaL
NMTFIUTRILTEINA UATAZUUUNAZBL Number
Sets Test na1291 Tunguilszansing lainuanu
natnAvavadtioyuiuas number sense 1seaing
‘ﬁlﬁﬁtymé’mﬁﬂmm\aﬂﬂimmmma?mmiawumm
UNWTB9999 number sense b& buszALILIUNATS
Taalunumuunwsasa 1 uandToyyiae19i
Heidn ey LL@ﬂuﬂ@juﬂixmniﬁLﬂu‘imunwémmqmi
BEUFAIUNITAIUINS UBNAINAZNLAIINLINNID
189 number sense agNIlTaANATYLAY fawudn
faanuunwsasaasndiigoynlua1u working
memory anAae A l¥Na99AZLUN Number
Sets Test wansAneiuly 3 nguilszang Hemnn
percentile Tmﬂumﬁuﬁié’ﬂumu Number Sets Test
percentile i 15-25 tuiflutlszannafidinEenig

ATIRANARSEN (low mathematic achievement) Wae

J Psychiatr Assoc Thailand

Vol. 66 No. 1 January - March 2021




msfAnyIRWIANGTLS:FWAAzIUUILUNAGEU Number Sets Test alunwine Tugidos

BSBa dBNUUR LlazAfU:

iinlsaunwsevmMumsiSeugMmumsgua:na Adua:liima:unwseoMumsALdSIL
L. e

C e L oA e @ A
NgNNRAzLLUAINGT percentile 9115 Hulungud
AlsAunnIeanan1sFaug wananifaananiann
g lunisAnsinisasadassAumadilygn
(WISC) HvidaiitsiiumanuaunsanNAmIAFAan T
nY = | Y 1 @ aa \
guBYAE AvBIAEINAlENguANRIsALNNT B4
NNIEFELIAUNNTAUINSINA s R AT LU RS
o L dlsz ! ' dl 1=l v
we9szAumniiTyoynteandinguinladillsale
Tun13ANEIE WUINANBHUEN1TARLURII 2
srAudy wanseAululuLnAgeLtas 1u Tuwuy
naaaulandias 9 wudnlunguiszainssesiu
zl/ =2 dd‘ o v 1
FudszanAnenn 4 aunsoneuAiannlFuinngn
FutlszanAnuntn 3 uazarnnsndnlalandginn
N4 LU AATBINTANLATUNUNITTUATUILIAE
nsuanlél tnsaginamziuu Number Sets Test W
. .z o ad o A A
A luszaududsesanAnenyn 3 way 4 Aeded
y e o ¥ = A A =
Anaiu TaeseAutuLssaNANEN TN 4 NnaAzuuun
.2 | A = \ Ay
gendn ielungunduazldillsaunniaamnienisGanug
FNUNTATINTINARE AsaLINNsAN T AaLAn lunNg
WauLULNAdeL Number Sets Test® @gl@vinnis
wilnAgeUANIEFUTUEE Lar LNt percentile
LLNANTZALTYE WUINAZLUULLLNAFALILANFNS
fuluniasdutinisine lneAeas ez LU
LUUNARBUIANTUATNIEALTUITEUNG9T Y
danAa9lliuniswmutreanIudnlassuy
ATUAANARTANNENEY LATIHANINISITAUNNIADUTN
wansneiuluLAazIEAUNTTANEN "
=8 oAl vy -:lld a i’/
AMNEANNIANEINUINHE LN lsAANN AL
sausaeludszranangulsaunnieanianisFeug
AIUENUATNAAT LAZNGNNNANLNNIDIFIUNNT
AN WAL 58.1 WAy 41.9 aNAAY Hilaefdl
Teadonitulsrannsduazgnindnisdnmnfisielie
P o Y oA \a o
finsfneseenmediesaslidnisdfuaninenlu
1RNIAARINTNEIagAeEeley 3 AfNaunng
NAGAL N1INLLLNARAUNN Iuaansa Rl unne
wazgilae santeuuunaaeuldairauitaiay

M EFRATTAReNA1NITDIUNIUANITURANITN LI
NedaUls WATYAINKANIINLLLNARELNLIINITN
TspannBaUlNdaNaFaATLULIINTBY Number Sets
Test WAKIUNNINIATAILATITT daAAFAITLNNT
Anmneuntia " luBestladesveanisnilsadanlu
13AQNNEAUFAANTTEINARA executive function,
processing speed T4anagdana’liiliannisnanas
atfun1magay visaseuaaulunisiuminiiaog
pansAnEszydnisilsasuiuannidulidia
BB number sense LaZNaAZLiL Number Sets Test
UANAINTANNIANEIUY Rubinsten'® NANHNA
204N15bATUENGN stimulants AENIMAAILAN
DUAAUATIAAART LA number sense WL91NNT
TaFuenngu stimulants tudaeldilsz@nsninsdu
N5 MINTZLIUNITNITATUINS WAZAINNANTZHIZEU
P31 LALNEIARe number sense TaIWAH
unwsaananseslsaunnamIenIgiFauii1unis
AU
dautlade@ur] 11 WA 818 WAT WATHTIUT
v o ' ' ™
wudn daganalilaesnguiseanns 2 nguldiaaa
WANFY WarliNNaRe ALY Number Sets
Test TWFIATA HANTANHIDLANFAINAINAIANEN
= 1920 = , o= o P '
AN Fanananeilaq N 8 uaNNAINaf AN
ANNTDLTIATIAANARTUTENITLAATIALNNT B
= v 1 [~3 1 lﬂ' o
N9N13Feud 1Y udszrnsinngunasauAiai
wissguzlan sinaalenialunisadanenisinegi
al = U -ﬂl a = Y o ?:J/
HENNYTRAN NN RBNNAUATUNTFEUT ATl
= 44' a ' ~ v
AHAMNAELININAATIALNNIBIN NN TTHUT AL
. . I
nMgATUaNINNINsEaININgNaU. B9luiadell
anaAns AN AlanFuA MR AN TRINgH
1/9217n7 NI WL sz N AN N A AN
uansznuaastladaluiadannanndafulinua
TNADANTALAUTL

v

dalauFauaesnisdneiiae 1. wWunisdnm

1 '
1 =

11909NNN17ANELATEINAAAN IR LI ALINNT DY

’ 21sasauAudnIwngurvus:inAlng
U 66 QUUA 1 UNSIAU - DuNAU 2564




Comparative Study of “The Number Sets Test” Score in Reading Disability

Patients with/without Mathematics Disability

Charachol Sachabadee et al.

NNNIEFUUFAIUNTAUINS NANNITONARBLINL
[~ EX% = = o d‘ =
winlalaamsa 2. WunisAne e uiuLATeale
NIMTFIU AL LATesRenIaTRsz AL uay
HAFNONENNNNIELUANEABNMIFIU AD Wechsler
Intelligence Scale for Children (WISC) 3. wlunng
= ~ o A A aa o Ay \ a
ANHINEUAULATINNAINARLN LT NIaNY AB WUL
NAABUNAENONENIANTFEY Ae Wide Range
Achievement Test-Thai (WRAT-Thai) §aufy
NN39HARLANNARNLNNE ARG

v o o =8 é‘d o

IRANNAVBINITANTIRAD 1. AUl TzENT
dy A I
Nriee AANUIZTINIIIN 56 918 ATiHaULNNgH
gineRNLFaZANEUsiaay %ﬁﬂmumqmjuﬁ
o dl 1 ¥ £ 1] (3
SuuLlsraInNAeudnaes anadenaldliiiuna
ANNLANGNY viTataasNdNAunIeaa 2. nsh
& | vy @ ' = v
wanszanadudiaeianlsaunnsaamianisizeug
lwrzAnIFnelupdinanmaianuas oy u
T2an8NUNaN1BUR wanlélianuntinllesune
o o = o 6 val \ o
Anmnuzaasilszansinll Teanannlviiuanatliade
ANRUFITMIN9ILAUNN AN AL AT MUBLU LN AR AL
gouD 3. nsANELIULLLAIARAL99 (cross-
sectional analytical study) ‘ﬁﬂﬂqﬂ@m\mﬂﬁ\immm
Tannnisdunsaiivintu inlideyainiatiaanas

a1l
=2 U v < aa

aannsAnsngulssanagiaeiinlunaiin
ARTANLAZIETUE TIINEILIATIHTUANNNAY
= H = ~ya '
AnlutulsronAnenlng-4 wuduwuunaaey
Number Sets Test atfun1slng Haauaiuisnly
nsuensznIngulsAuNNg eI FauEN
wazldidfunisauansanaanainiule Taaende
ATLULAALLBILLLNAASY AARAAZL WAL LN
ARNTBAINGL 47.5 AzuuU Tefladdanan 1 ong

[ :’/ = A . 1 3| a i// 1l
el szAuduEeu vianisllsasaniiuauntdu 1l
HARRIYALAZLUUNNINARa LR 19T Tad1ATYNI

AT

a

naaAnssNUsznA

mﬂmﬂmmﬁwﬁﬂ‘ﬁ'wmm@ Nuatuayw
uFnasn1anaswnne wiaegUaauanniaian
AnaAans wazAniesla paanaeilinnsdas
winenaiudeyaide AnigannIud Youatlsziasy
wazAnNITgN FiususiAT fTaeuLauuunagey
sautNAnIMING aAuns dlinnsEneduais
WAZATUEAIANTENIPRTIARITAIART AUV
Lé’iml,md”ﬂ;'uTfmwmm@imr}%uﬁmﬁmmﬁuwu
nadeluafeil

LANAN9D19D9

1. Soares N, Evans T, Patel D. Specific learning
disability in mathematics: a comprehensive
review. Translational Pediatrics 2017;7(1):48-62.

2. Piyasil V, Wangtan S. Learning Disorders and
Comorbidity. Journal of the Psychiatrist
Association of Thailand 2015; 60(4):287-296

3. Gersten R, Jordan NC, Flojo JR. Early
identification and interventions for students
with mathematics difficulties. J Learn Disabil
2005;38(4):293-304.

4. Geary DC. Mathematics and Learning
Disabilities. J Learn Disabil 2004;37(1): 4-15.

5. Mazzocco MM, Feigenson L, Halberda J.
Impaired acuity of the approximate number
system underlies mathematical learning
disability (dyscalculia). Child Dev 2011;82(4):
1224-1237.

6. Mol K, Gobel SM, Snowling MJ. Basic number
processing in children with specific learning
disorders: Comorbidity of reading and
mathematics disorders. Child Neuropsychol
2015;21(3):399-417.

J Psychiatr Assoc Thailand 13
Vol. 66 No. 1 January - March 2021




msfAnyIRWIANGTLS:FWAAzIUUILUNAGEU Number Sets Test alunwine Tugidos

BSBa dBNUUR LlazAfU:

iinlsaunwsevmMumsiSeugMmumsgua:na Adua:liima:unwseoMumsALdSIL
L. e

7.

10.

11.

12.

13.

14.

Geary DC, Bailey DH, Hoard MK. Predicting
Mathematical Achievement and Mathematical
Learning Disability With a Simple Screening
Tool: The Number Sets Test. J Psychoeduc
Assess 2009;27(3): 265-279.

Geary DC, Hoard M, Nugent L. Mathematical
Cognition Deficits in Children With Learning
Disabilities and Persistent Low Achievement:
A Five-Year Prospective Study. J Educ Psychol
2012;104(1): 206-223.

Cirino PT, Fuchs LS, Elias JT. Cognitive and
mathematical profiles for different forms of
learning difficulties. J Learn Disabil 2015;48(2):
156-175.

Raddatz J, Kuhn JT, Holling H, Moll K.
Comorbidity of Arithmetic and Reading
Disorder. J Learn Disabil 2017;50(3): 298-308.
Andersson, U. Mathematical competencies in
children with different types of learning
difficulties. J Educ Psychol 2008;100(1): 48-66.
Jordan NC, Glutting J, Ramineni C. The
Importance of Number Sense to Mathematics
Achievement in First and Third Grades. Learn
Individ Differ 2010;20(2):82-88.

Swanson HL, Jerman O, zheng X. Math
Disabilities and Reading Disabilities: Can They
be Separated. J Psychoeduc Assess 2009;
27(3):175-196.

Dowker A. Individual differences in normal
arithmetical development. In: Donlan, C (ed.)
Studies in developmental psychology The
development of mathematical skills. : Psychology
Press/Taylor & Francis (UK); 1998: 275-302.

15.

16.

18.

19.

20.

Pittalis M. The development of student’s early
number sense. CERME 9 - Ninth Congress of
the European Society for Research in
Mathematics Education. Prague: Charles
University in Prague, Faculty of Education;
2015:446-452.

Gonzalez-castro, P, Rodriguez C, Cueli M.
Math Competence and Executive Control Skills
in Students with Attention Deficit/Hyperactivity
Disorder and Mathematics Learning Disabilities.
Rev de Psicodidactica 2013;19(1):125-143.

. Kuhn JT, Ise E, Raddatz J. Basic numerical

processing, calculation, and working memory
in children with dyscalculia and/or ADHD
symptoms. Z Kinder Jugendpsychiatr Psychother
2016;44(5):365-375.

Rubinsten O. Methylphenidate has Differential
Effects on Numerical Abilities in ADHD Children
with and without Co-Morbid Mathematical
Difficulties. Open Psychol J 2008;1(1):11-17.
Tonizzi |, Traverso L, Usai MC. Fostering
number sense in low SES children:
a comparison between low- and high-intensity
interventions. Math Educ Res J 2020; doi.
org/10.1007/s13394-019-00307-9

National Academies of Sciences, Engineering,
and Medicine. Mental Disorders and Disabilities
Among Low-income Children. 1st ed.
Washington, DC: The National Academies
Press; 2015.

nsasauAudaLWngurous:inflng

U 66 QUUA 1 UNSIAU - DuNAU 2564




