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NATURAL WAYS OF MATHEMATICAL THINKING ON MULTIPLICATION AND
DIVISION OF CHILDREN AGED 7-10
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Rungtiwa Nabumrung. (2007). Natural Ways of Mathematical Thinking on Multiplication
and Division of Children Aged 7-10. Dissertation , Ed.D. (Mathematics Education).
Bangkok: Graduate School, Srinakharinwirot University. Advisor Committee: Assoc.
Prof. Dr. Piyavadee Wongyai, Asst. Prof. Dr. Supotch Chaiyasang, Asst. Prof. Dr.
Ong-Art Naiyapatana.

Current study aims to investigate and analyze natural ways of mathematical thinking
on multiplication and division of counting number for children aged from 7 t0o10. Qualitative
research methodology is employed in collecting data from children of SAWASDEE
WITTAYA SCHOOL during and after class sessions from three different age level groups
namely a) children aged 7-8 (grade 1), b) children aged 8-9 (grade 2) and children aged 9-
10 (grade 3) with each group comprising of 5 key informants. In its finality, theoretical
model is proposed that is based purely on in-depth interview of the key informants where
the results of the current study revealed that;

1) Children aged 7-10 responded to non-routine problems on multiplication and
division in a variety of natural ways of mathematical thinking and the most frequent
methods used of problem solving were counting, addition/subtraction and directed model. A
wide variety of techniques namely, count-all from one to total, count after drawing or count
after directed model, count on from one to total with the use of fingers, counting aloud from
one to total or with verbal emphasis at each multiple of the group size, count-by with full
drawing, count-by with written groups, count-by using fingers, count-by without materials,
repeated addition/repeated subtraction and repeated addition and additive doubling were
used depending on personal experiences. For reasoning, children aged 7-10 were able to
use analogy by immediately recognizing the similarities between the current and previous
problems and direct to reasonable answers by employing approximation or trial and error.
Moreover, in case of more familiar and predictable problems, the key informants were able
to predict possible answers that are related to the previous solution. The key informants
were able to use various representations such as verbal, manipulative situation model,
visual situation and symbolic situation depending on the maturity and linguistic skills of the
key informants. These factors had essential influences on thinking ways of the key
informants, for example, the more mature key informants were linguistic skilful and able to
use symbolic representations whilst those less mature ones were linguistic skill-less and

unable to use symbolic representations.



2) Children aged 7-10 have their own ways of thinking mathematically. Self-
learning children were able to naturally think and deal with both the unseen and non-
routine problems by employing intuitive knowledge, skills, and mathematical methods of
problem solving. Based on personal skills and problem-solving experiences, inexperienced
children analyzed problem for an answer by concluding through informal generalization.
Moreover, it was found that the mathematical thinking of children ranging from low to high
levels referring to the used methods of problem solving are varied from directed model,
counting and mathematical method that are considered as (mental development) in enactive

stage, iconic stage and symbolic stage, respectively.
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Széﬁ_lﬁ 6: ITUVVUBIAULDY (Self-System)
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(Knowledge Utilization)
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ﬁm: Dreyfus, Tommy; & Eisenberg, Theodore. (1996). On Different Facts of
Mathematical Thinking. In The Nature of Mathematical Thinking. Sternberg, Robert J.; &
Ben-Zeev, Talia, editors. pp. 254.
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3w adi@ (Performance Tasks) M3gunuI (Conversations) tiuiinilszdnin
(Journals) Wazulugz&N41% (NCTM. 2000: 23; Marzano. 2001: 115-116; Romagnano.
2001: 31; @3T8 NMWAIRIE. 2547: 46-69)
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2.2.2 WUUMSAALRZANHIALLANITYDINTANTIA AN
ugma%‘lﬁiﬁumﬁ@dw mgwﬁmmmL’%’fﬂuﬁ%aﬁmﬁmﬁuﬁwm6] 16 wazuiid
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LUEW LUBSAY LAzELAT (Mason; Burton; & Stacey. 1985: 26-48; 131; 146-
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FoANUAMaNITal MIAARURGHA NMIFATUANNYNGADY UaTMIRTIIANNTANY LA 3)
ITULNUNIUNTAG (Review Phase) Luszuzdasamiagaumauniilyny seviauuazusng
anuiuazdszaunsaiildannauidym wdazszozfinueinldlunsdszdin (Rubric)
Vi &eNud Fofidasnisd uazanuiishanld (ueunw dyansal daunu nIadug)
A < o A a A a J ﬁ I a Aa A a
WWatduusmimslunstuiinnsfeiiied s Ssaztraasudsz@ansanlunide
Wi waten uazaad ldlianununsrasmsfiansannidianz misgdnadl

[
> A

Ml MIadeToANNM AN AL NITRTIIA NS D RAN U NI TASY DININN I

NMINVITUINTTLANE LﬁaLw%rg@‘hmm%aamumsrﬂ%amﬁ@maﬁ fyena
NI enduneatnsasfiinanisudowldasrinlmiaennugila uwazens
aJaoLﬁugjmﬂumsmﬁmauvl,ﬁmﬂ“fu miﬁﬁnmmzﬁmwwﬁaﬁwmwé’mﬁzyﬁﬂu
miawidgwadiaaaas nisRennidhiarzanfianianeraifenlasniga lenataiu
UL ﬁ%alﬁaﬂlué’ﬂumfz@%mm@

F0EIMIRNTINNTTRANE L% “BIIU IR INT [T I%aa 20% nglféﬁ}
UREABVTIT=NBMIIAT 15% YaITINIRUAIG 28 gn@”ng‘”ﬁ‘L’fdﬁm"b@”@ﬁuhwa"'amnﬂfwaﬁuﬂ”n'ﬂ
AN 5 la lun13FIuIsTIAIARAT IEHIWAITANFIKIUFIUAANOY WIaAAAIUIBNT
ﬁvifzmﬁn'amﬁaaz'lw’ﬂnm”m?umnﬁg@”

LN IMIFWILE NARBIARUATIAN FENT WULA BRI TN TN DE L%
IWaudiidasmisasfianitadsian 100 vn

337 1 AedIuan 20% naw waItIzE 15%

Nandui lisunEfe 80 v (80% was 100 Ln)
a3 Bae9n05u 1.15x 80 = 92 U [1.15 x (0.80 x 100)]

330 2 Aam® 15% riaw ug139AasINan 20%

NaFUIINauAaEINaafa 115 11N (115% a9 100 1IN)
avndinandasinsidn 0.80 x 115 = 92 1N [0.80 x (1.15 x 100)]

AFUWINMIA W N IFaII Tz a3 Wi [1.15 x (0.80 x 100) = 0.80 X (1.15 x

100)]



24

aawnITtRannIananizlaglEa e 100 UM AN IRRINITDAWNUAMNDII
1989 be
[ a & o . a vl ~ \
nsase NI Ll Lﬂum?ﬂmumﬂmmﬂmammwm"l,uﬂmmvl,ﬂgmw
P A A o A Ao < £ ' & a o
AARINENATELARUNTAANI 9 NNT19T28 WIaUANB MNINAY 1T MITaFUA L1
NANVUFIN LANENNNTGH WINRNTBNTIANTFUAIDU G BN NiINTOFDITHA FLITULAK
{ =) J o ot =) o 1 1 o 1 [ { 1
LLuugﬂﬁm@muﬁa “A1AUVBINIAAFIWIAEIUAATIO HIDATWI BN BAW LU FINANLANGS
% 1 a v dl qldq, £ 1 a ” dql = Q 1 é = QI/
nuda N FwINETadasinnad LLuugﬂuLﬂumammuwaaﬂ’]iaﬁ;ﬂmmm"l,ﬂmaa
RONUNIOTIA A RATANAINN
= p.l' o a [ v d' 1 =) 0'4 o et
NIOLANIETNIN AN TINIZT ﬂvxmmmL°1jawIthJgmiagﬂmmmvlﬂmmu
fusnnalag @wualimdu P) lade
1.15 x (0.80 x P) = 0.80 x (1.15 x P)
N33 1900ANNAIANITAE RUBD mnaua%aﬁmwmﬂiwmﬁlzgﬂﬁaa TS
"I,sjﬁQ’L@agﬂﬁaLLamm@;NalﬁLﬂuﬁmau%'u
AaanamIniadtidudinad dannu wiadszloanwuindanuidwlyle weelaid
@ v [l 1 { U 1 1 Qs gj v J 1 v
mm@aummgn@laaamoum%aﬁa TamamyatiIulnainairiaaeludiie 9 usn
wmmwé‘@’ﬁummgﬂﬁaaLﬁaﬁnvl,ﬂaﬁum&uwaé’wﬁﬂ%aﬁ%‘msmoashdwhﬁu NI D
m@msnﬁaLﬂuﬂizmummaammjﬁﬂ (Sensing) WIaMIANINLWFIUNZYN UAIFITI
ANNYNADIVBIFIL
AMIEIWANNTaAW Tenivmadiumanitym nazuIwmsAummaaud
o A a &/ v ¢ o Ad A A a \ v A
andaaiadsfadssaiudaaianiynl muanm:mumwmwm@mug}vl,ﬂmﬂﬂa
v 1 ) AI 1 g: v [ v o s & 1
ﬂizmumiﬂumm@lwmﬂm"lmommuuﬁagﬂ@aa (ﬂ%a"lwgn@am’msumamrﬁ) FI9zTY
sivanuinreiialinufaeuniadodunudie g Mldddunuiiannuzedu anused
2K A t:l'o a [ ‘ﬂl e'/ dl % =3 1 o A n' p.l'
Blvouiwaniine lumssianudiaiwnoNula w1 g ndouniatlyn &N
£Z =3 1 1 A 1 [ 1 a a ] Id A A > A
#9329 W TN s ILANITINA a1 ILULRI LA wdaadunananineINuLILII%Ie
Tassassusathanadwnsavlwnsatunsl¥ifAaanuiTannatiiuiase
mﬂmsﬁﬂméwé’u{fumsﬁyuﬁuazLmumsjﬁ@luudmaamam’maaaﬁagcym‘%a
mam%mamsfﬁm (Cognitive Science) WAZLULNIAALAZANHIUSIANIZVBINIIAALT
=) o Y U 1 a a 1 A a =) J
ATAAANENS mlmpaﬂvl,@mLm’lzﬂmaﬁwanﬁﬁﬁmnmmamimLmﬂm@ma@%ﬂum
aenmiairuaamunmsnidymlilan ITsasfnminanaunInuaaId s Tsumduis
msﬁ@L%amﬁ@mamﬂugmmﬂ@ Lﬂuvl,ﬂmwmauﬁ;ﬁ%’mw"ﬁﬁ%ahi I@U;ﬁ%’ﬂﬁ'}
muﬁmamawﬁa;&aLLazﬁLﬂmzﬁ‘*ﬁa;&aaé'uﬁuvlﬂ VLU TE UMD TITU TR LAINTAALT S

ﬂfﬁ@ma@lﬁmzyimﬁmniﬁﬁ‘wﬁa;&aﬁ]‘%\‘i



25

a a a 6
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