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Abstract

The objectives of this research were 1) to construct and verify the quality of number
sense test for primary 6 students, 2) to construct norms of number sense test for primary
6 students. The simple of this study was 786 primary 6 students who have been studying
at Office of the Basic Education Commission Nakhonpathom Province, academic year 2020.
A simple random sampling was used to Two-stage cluster sampling. Tests create by
researcher comprised of 4 selective this test 24 item for number sense as follows: 1) meaning of
numbers 2 )understanding equivalence with numbers 3) comparison of numerical expressions
4) recognizing the relative effects of operations on numbers and estimate 5) Using benchmarks
appropriately 6) mental arithmetic.

The research results were as follows. 1) The consistency index of the face validity of
number sense test items was between 0.60 and 1.00, Testing time 1 the diffculty was between
0.21 and 1.00, the discrimination was between -0.17 and 0.71, Testing time 2 the diffculty was
between 0.05 and 0.65, the discrimination was between -0.11 and 0.68, Select number sense
test items form to 24 items, the diffculty was between 0.20 and 0.65, the discrimination was
between 0.26 and 0.84, the reliability from Kuder - Richardson procedure of was 0.80. The
results of number sense test the diffculty was between 0.27 and 0.60, the discrimination was
between 0.22 and 0.67, the reliability from Kuder - Richardson procedure of was 0.77. 2) The
normalize T- score of the of number sense test ranged from T36.10 to T79.20 covering raw

score ranged from 4 to 24.
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UDIVIUIU 6 iUl 0.46 0.44

73



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (Q\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

29AUsZNBY Tl STAUNGANTIU P R

7 i lUle 0.50 0.31

8 WATINR 0.44 0.59

3. AUNSUIBUA—UTIUIU 9 la 0.30 0.24
10 DRISYE 0.39 0.42

11 DRISYE 0.53 0.61

12 WATINR 0.27 0.27

4. PUNANISALTEUAT WaENNT 13 1la 0.39 0.45
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24 WATIN 0.32 0.22

Aadey 0.44 0.45

HANITIATIEVAIAIUTIEIVBIRUUIAAIINIANTIT wind mTulinSsutudseaudnu U 6
Taseilagldgns KR20 Wemanuasiniely anuaeaadesiusenitademaidluinIasiloynbieniiu
P = ) 1 =t ] a = 9 v A Y ]
fiAnAnuieisatuagi 0.77 Banndn 0.71 Teanuieslussiuaauuindaiuaenndeeiusening

Jomnuluasesioyadeniu ieshigan Asgu (Srisuk, 2009: 144)

d' ¢ a [ vl a o o [ v A 5 = dd'
AaUN 2 wamM s naaiung (Norms) vasuuudaanuiindeinuiudmsutiniteutulssanfnentin 6
nmnaassliuuuinaiuidndediud mivinteutulssaudnuidn 6 Audiedis
P & o A ° Y P I3 Y. a o
Foduluunaaauldennau 4 Anden 91U 24 98 UsenaumeadauznaueInuianidediuiu
6 91U AW AMUAIIUNUIYVDITIUIU ATUANUFUNUSNNAINNA18UDIIIUIY A1UNISIUSEU g Y
FIUIU AUKANITANEUNIT AZAISUTZUIUAT AIUNITON9DILUTDIUSUNIN WAENITIA LAZAIUNISTAN

Analulalaegniangu FallAnnuenagsening 0.27 89 0.60 LaA181UIITMUNDETENIN 0.22

74



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (Q\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

= o A
FYUALLDYARINITNN 2

o ¢ a ) Yt a o o ¥ o _ a g = A
A1919N 2 Lﬂm%ﬂﬂm%@ﬂLL'U‘U']@F’\I'J']NEaﬂLﬁj\i"ﬂququaqMTUUﬂLiﬂusﬁUUszﬂmﬁﬂwqﬂm 6

AZHUUAY AzLUY T Un@ AZLUUAY AZHUU T UNR | AZLUUAU ATLUY T Un@

4 36.10 11 51.20 18 66.30

38.20 12 53.30 19 68.40
6 40.40 13 55.50 20 70.60
7 42.50 14 57.60 21 72.80
8 44.70 15 59.80 22 74.90
9 46.90 16 62.00 23 77.10
10 49.00 17 64.10 24 79.20

va v

AdelduusnaginsuUananzwuy T UnR WWu 4 szavu leedsldazuuuninsgiu T Und auiln

Y

Aviwsil (Pattiyathanee, 2015) A

a

Azuud T Un@ 1INN3T 69 Junguindinnuidnidesdiuaueglusgiviuin
AzwuL T UNA faws 58 - 68 1Wunguiifianudndeinnueglussaud
Azul T UNR aws 47 - 57 1dun

Azwu T UnR Aaud 36 - 46 WJunguifenuidndsdivivedlussauuiulss

anUs19NaN15IY
AideunauensIfenuingUszasin1sidelaeuvadu 2 Useiaude 1) n1sadauaziinge
ANAINLUUIRANTANEITINd mTuTiniSeutulssaudnuiln 6 uag 2) nsunaeiund (Norms)
) Yee a o ° U v o b P PP ~ a o &
Yosuuuinanuiandednudmivinssutuussaufnuln 6 Iseasidencail
1) nMsadruaziinszinauninuuuiaannuiindiuiudmivinGeutulssanfnetin 6
nsassarliaszinuaInkuuinANNIanBedudmivinBsutuuszaufnutn 6 §ide
1 <@ a < =3 ¥ [ Y a ) a I3
wlaszinuniseduTeeendu 2 Useau 1.1) M3asiauuuinauiandednuam wae 1.2) M
AMATNLUUIAAINSENITIUIY
1.1) MsadrawuuinAuddnddiuiy kuuiannusanidednuiudmsulniseudu Ussaudnm
UM 6 N34 81 6 AU AUBIRYTENIUVDIAIUFANTITIUNLAINNITHUATIENINNTANYIONETT
LazlwIAnYeeinIYIN1ITNIIMsAnwIelulsEma finausema 1NeIfueIfUsEnauveIANanids
° - ° v o ea ° = ~ °
AU A9 1) ANUNUIYVBITIUIY 2) AUFUNUSINAINTA18YDITIUIY 3) N15USIULTNBUINUIU

4) HANISAMAUNTT WaLAISUTEUIUAT 5) N159719D9MUEDIUS LA Lazn1sin way 6) nsAsAwalulale

ageliAnE U @onAARBINY UNNT UnEULE (Yamsang, 2013) na1331 dnisguniaiuidndadnuiuies

75



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 a A
UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

Whlamunungvessiuiu Gesautadlanusedwmandaludsdrnalunislddiuau nmsdrsaasiuau
ANTOFI ATV IEANNFUNUTVD 191U W laTUIUINOUBNUTUA UBNFTULAUsYesderg ¢ T4
dwsuente uaznsin n1sAnAIwin §Iideasaduwuuneasudenaeu (Multiple Choices) 4 falden

TAgBALeMINNNUINTTIULALAITIANGUAITENSSEUTAMAFENT NENFATUNUNANNTANBITUNUFIY

nWNsANTIY 2551 @TUUTUUTI w.a. 2560) TuseduUszaudnuiln 4 - 6 wazAmuaduIudeaauniy

9

aa o

NOANIIUAUNNTAAY vo3 Wilson (1971) sedunginssudunirudilta uiiluld wazdudnsien

Feaenaaednu auiln Avnfesil (Pattiyathanee, 2015) waviiany WeaAs (Fongsr, 2014) N&1371

[ '
[ 1 [y o

wuunegeuvinidenaeulyniingiie IangAnssumunriiidesusseauailuaudsedugeld wuuaey
gilptllglatunniion warluseiuuszoudnudn 3 - 6 msly 4 daden
1.2) MTIATIERAAMLUUIAANIANTed Y dmsudniSsutulssaufinuln 6 dua

SR RBIZED)

(1) MInTIduAURTITRlonIveskuuinANFan R IuIY dnsuilnSeutulseay

3

N¥1U7 6 NA1TUIAUABAARDITENINTOAININAUBIAUTZNOUVBIAIUFANTITILILLAL N AN TTH

D¢

WM Y99 Wilson (1971) Y0uuuinAusanidadnuiu 91w 48 4o Hnsandrilameiiniig
ADAARDIVDITBEDU (Item Objective Congruence: 10C) 5¥%#114 0.60 - 1.00 21AAITNAITUIAINUATUTS

WenmaesaaamlagfiasuIAInslaNaanAd asusstadauy (Item Objective Congruence: 10C) 713iAN

s

Aaue 0.50 Auly dAFua 0.60 — 1.00 Feapnnassiu uissn Jawus (Nillapan, 2015) lananai1 A

]

asudaiondunuantinaunsoiademansensengfnssuidensinliegauriasuazasudou fie
v

Talomlaludsnisesnisin Auliaudsnnasiussdadsy (Item Objective Congruence: 10C) HAn

0.50 YulU wazAsdy N1yYauId (Kanjanawasee, 2013) 1anan191 Auasidailonivesuuunaaaud

'
S 1w =

anuddydmsunisnageu “gaouiinnuianuaunsaludaiyeindiedds” ddeaeulddungusiedn

3

Y a

& A ) v a 14 = A Vi [ Y 1 a I
WUBLIDIMLUUAILNUYBIFINAIIA ?18LLuu%l@f\]’mLLUUﬁEJU‘iN"\]%ﬂEJI@’MLUUG]’J‘UQ‘UEJﬂUilI’m«lﬂ'J’mg/

9

[ (%
Y

AuasnvesaeuluAiy SIUVAn gn5agey (Ritcharoon, 2017) 1And1371 Anuasadaieniiy

' '
vaa o o a

AuaudAndAyNgn wsrgduuunaasuiianuasadatenidan dniseuazlilauansniiuivie

woAnssuasiegld launsainludandenisinese 9 1 ainfindnundisiusansliiiuitninunss

[

Wadlendaudrdgedruinlunisasisuuuia Yadinnuvesuuinainuidnddiuiudmiu

a

Fulszaudnudn 6 nITeasrvutuldla daumuivan niesaonnnesiugaUsvasAvsodnyuy

N a

WOANTITU ATOUARNLEEMINTINUTYINVRIAIUTANTITIUIURAEN ANTTUATUNVTAFY Y89 Wilson

(1971)

(2) Apwen Wsuwuuinauidndednuudmiudniteutulssaudnudn 6 luldiu

fAaeg1aliAInue eyl 0.27 - 0.60 AnadevaUUeyN 0.44 uanslviiudtted1n uveskuuin

(% (%
Y = v Y o

Y a N i = YRR ° Yo o I aAa
YATWIUNUNIVBAINIUNYINLLALINY %QLL‘U‘U’J@I@N WUﬂﬁmVLUIGUﬂiJmaEﬂ\‘ivm

Ve

J
Y
ANUSANTITIUIUNGIT

76



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (Q\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

aa o

SnwnzuAnNAeTY SedonnanstuAsTe N1YAUINE (Kanjanawasee, 2013) lana1171 Yodauiiilan p
5¥WIN9 0.20 9 0.80 forndutodouiiiinueinirenawiung waztodouiatunlsisysuALeIndeY
wasUszLIu 0.50 Todouianadugrsvilumsiidndiuaianuenn 521379 0.20 - 0.39 Sosaz 25 AN

3¥1314 0.40 — 0.59 Sawaz 50 uay 0.60 — 0.80 398az 25 Lay ﬁﬂslj”d ﬂi”d nua (Suriyakamol, 2009)

6

Tndsguisuanuaiuisalunisaninsizi ﬂ?ﬁﬂiﬁﬂL%ﬂ%?ﬂ?ﬂ LLaBNﬁﬁﬁJQVIﬁ‘VHQﬂ’WLiEJ‘LﬁSU’]

1%

a s v = ) = = A o Y Yt a o Y oA
AMAAIEANT VDIUNLIUTUUTLOUANWIUN 5 19]?15']\‘1LLUUV]@ﬁaU'ﬂmﬂ'ﬁqﬂJEaﬂLsﬁQQWUQ‘u 30 98 UAIAINY

aa v 4 U 4

g1nag# 0.28 - 0.60 Tauludia 5Tl luwsnil (Mokkarat, 2012) leAn®ANEINITAAIUAUTANTS

QWTA’JTHJ’EN‘L!ﬂLiﬂusﬁuﬂiuﬂuﬂﬂ'@’]ﬂﬂ 6 LLauLLUU’JGW’]'J’]&ﬁﬁﬂLGUQ"U’M’Ju Nﬂ?ﬂ’)’]&lﬁﬂﬂ@?ﬂl 0.21 - 0.75 wuu

va ¥ o

mmmsammmmwm 8?13’]\‘1%“14 mammuwmusmmﬂmmu 9 9o ﬂﬂL‘Uu 37.5% way dﬁﬁammm

Y

=)

finnuegniiunans 14 4o Aoy 58.33% fiderauidentsiteiiies 1 4o 1u 4.17% iilesannilde
ﬁwmuﬁﬁmmmﬂmuﬂmqLﬁuﬁaﬂmﬁaﬁﬂﬁmmmmﬂﬂgaaﬁ’uaQiuizﬁummmmmﬂma uazil
fireuinsieifissdoiion Iuhlrinzuuuadevesuuuined 10.46 dadaliids 50% vesnzuuU

(3) Ardrunasuun Werwuuinanudanideuudmivindeudulszoninui 6 114
fusegnafidgnunaduunegil 0.22 - 0.67 ﬁ?LQ?ﬂlﬁlﬁgﬂaﬁUa@;ﬁ 0.46 S1uunlddun Feaenadesiufite
qviSasey (Ritcharoon, 2017) léna1nin ArdrunesuunidunuaudivesdeaoufiannsadiuungiGeuldm
AruAnAsTaIyaraiilasins Yrunans seu lasseud liseud TneBaudniauinsiesmaudatugn
auliiinedesmeuiin Feswsnauneiuliiiieenanfuld feaeuiidmsiidsunasiuundous 0.20 Fuly
AU wunsau 0.4 Tuluduunldfunn wazutiuen Beaadny (Singcharoen, 2007) Anwinuan
Fesunurenindsutudseudnundi 2 Inasrwuuinnusdnidediuiu da181u1931uunagsening

0.24-0.53 uaruanns Yy (Puangchaiya, 2006) Walu1gaRanssutNewauIANSANTIT 1Y

dmsuinSeutulseudnuiln 1 lasauuuinauidnidednuiuiiagiuiaduun 0.21-0.62 Luuin

' 1%
a Ya v = ¥

AUSANEIIUNEITeaTeY Hdomauniidgnadwunneldladiuiu 3 4o fd1uu 5 9o fiun

v ] [
va o |4 =

313 16 8 SunsatuiAunndt 0.40 wansliiudn wuuinanuianduiungideadievudien

)
g1 uuNgInINNe ansadungiseulanuaiuuandvesyana SuunlaindnSeuauled
AusANBIwI dnissuaulalifinnuidnddiuiu

(@) Araruniies wan1siesigiauiissisatiureuuuinmuiindaunuiigideaing
P $1uau 24 Fo Teswimararuniesdngldgns KR20 Senaranilssegi 0.77 wansirdidaies

o

luszduge aenndeaiulazAsde n1yauid (Kanjanawasee, 2013) land1vin wuuinalunismagey Ads
fendudsyavienuifissgefigainiiandululdmelfanmniscidunisiidiosiigalsisnit 0.5 sk
Burns and Grove (1997) 1#nd@1111 in3esilonnnsgium q lumsiidinnudfissvindu 0.8 usdndy
Sesilefiatraayiamniumsiimanuiiesesiates 0.70 uarUtiuen \d@891935y (Singcharoen, 2007)
AnwauiAndaiuesindeuduiseninudi 2 afauvuinenuddnidsiuau Samniiswes

wuuinUsiy 0.72 uag efigyay1 weuvled (Yanachot, 2016) laWSeufisuainuidn@ediuiu n1san

7



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 a A
UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

AATIEN LIPARABNITINNANTTUNITIOUTHATNATUYNSN NS EWINAMAAIERT AIENITIANINTTY

e

Y v

n1sssuskuudlUlnenslddeUssaunavinuusenounisaeu Julszaudnwdn 5 lnasrawuudn

] [ '
a Yva v a1 I

ANuFANTTIUTiaNTes 0.80 wandliiiiuitwuuinanuidndadunuiifideassvudiianuie

[y 1

Duimindedeld wuuindinnuaenadesiuszninsdormaulunieslieyniediu uinnuiesdfanoe

Y o -

A I3 v a ! v I3 ) o
Lﬂi@\‘ill@il']@ii']u@']‘ﬂl,ﬂuLW?']%LL‘U‘U'J@NGZJE]?Y]QWNWﬂausﬂqﬂﬂqﬂ LLa%UWUﬂaW\TLﬂua’luﬁLV‘inWIﬂﬁﬂsﬁqﬂLLUU

[

ARBUTNeIN Tedonnaesiyu NN 1Sz (Ritcharoon, 2017) lana1vin wuunageuniiaueniuly

ysaetAuly AzLULANNNNTIIBUUNAERUaz liNTZa1e vinlrAALLUSUSIUAN waziinavinliA1a

= v 6 %
Wigsvaswuuinmadiume

2) MsvnausiUn@ (Norms) vasuuuinanuidndsdwaudwiutnFeutulssaufinundi 6
Tun93duadedfideldifnmehinasiundfsaziuuansgiu T Unf (Normalized T-Score)
idesandeyaiinmsuwanuashiduldeund msldazuuu T Und Wunsudasezuuu T Und unisudag
azuuulneaiufildldsund (Area Transformation) vhlsuldsnisuanuasildsuirgliaunfisnndstu
auiln Anfiosil (Pattiyathanee, 2015) wazldfimaifusiunuiunguiogaiiflvualngnifisamed

Y Y o o

Untdeyaasiunaeiungd anansavitlidiwuuinanuiandeiuullduasusnansuuulaviug

Y

URIGHGITE
1) dorauauusiildannsiite
1.1) wuuiamnudinideiuuvesindsutulszaufinudi 6 amsdnwmuiiazuuuiade
yastinFeuiniy 50% vesazuuuiy uazludunsieuifisudinuazuuuedsvesinEeuinitly
Frudu 9 fiduuuialuldeadusiinZeusunmadiouiousuud
1.2) uuuina11udindesuiuresdniioutulszoufnuili 6 aseuaquiienn
Fuuszaufnundi 4 -6 uavesdusenouesauiinidediuau mnuuuialuldlunsifeuuuneass
o1t lUnegeunaukarndsinseulasun1simuauiangdadiuiueg viewuuinluldlunsiona
asldifugSeuiisounsunseunquilomauesdusznavtesaudFndsdiuuua
2) Harauauuziianisiseaisialy
2.1) flosnnmsiselundailavuunadesunmsiouiieusuaumninguau 9 lunside
pdsrolumsinuiladodsamaiifnadeniaieudioudwiuresindeu weswadaisnisiivstaels
thiFeuiimnuiandadnouiimnzauuazasoungumniy
2.2) iilosnrnuanisialuafadtinFouiinsuuuiadoegil 1046 anAzuuufiy 24 AzuuY
Janan1sindsliduiiunfinela nmeifenduiolumsiinafinsuisiuaruidndeunulugmesd

neu eradumsimuiwuuianddadiudesin Uiunans 418 eyl 25 : 50 : 25 Wi saeuluzULuY

#1199 NrYIeRnuIANUIANTITINTeNinEYY

78



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (0\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

2.3) nwansfnwaeyiewdt aAnuFandnudsldlasunmaiiuwinnans dwluenaiinig

Anyidelulsziungrtunsimuuinnssunisiseusiieimunanuandadnun

References

Amornrattanasak, S., and Skulkhu, A. (1998). Evalution of learning in Matheematies. 4hed.
Bangkok: Ramkhamhaeng. (in Thai)

Atwarin, C. (2018). The Development Of Mathematical Giftedness Tests For Grade 9™
Students In The Eastern Region. Doctor of Philosophy Thesis Program Educational
Research Measurement, and Statistics Faculty of Education Burapha University.

(in Thai)

Burns and Grove. (1997). The Practice of Nursing Research : Conduct Critique and
Utilization. 3" ed. Chicago : Rand Mcnally 1997.

Faulkner. (2009). “The Components of Number Sense An Instructional Model for
Teachers”. TEACHING Exceptional Children 41(5): 24-30.

Fongsri, P. (2014). Construction and Development for Research Tool. 4"ed. Bangkok:
Dansutra Printing. (in Thai)

Howden. (1989). “Teacher Number Sense”. Arithmetic Teacher 36(6): 6-11.

Jantasuwan, W. (2007). The Development of Forms for Assessment of Basic Skills Needed
for Learning for Students of Secondary Grade 1 of the Schools under Satun
Educational Zone. Master of Education Thesis Program in Educational Measurement
Faculty of Education Thaksin University. (in Thai)

Kanjanawasee, S. (2013). Modern Test Theory. 6™ed. Bangkok: Chulalongkorn University.

(in Thai)

Kitirak, Y. (2003). Supplementary Documents for Mathematics on Developing Number Sense
using problems, Activities and Games. 1°' ed. Bangkok: SPN Printing. (in Thai)

Khuankaew, S. (2009). Construction of Analytical Thinking Inventories in Mathematics
Subject for Third Grade Level Students. Master of Education Thesis Program in
Educational Masurement and Evaluation Faculty of Education Chang Mai University.
(in Thai)

Khuangporn, K. (2015). Development of 21°* Century Transformational Leadership Skill Scale
for Undergraduate Students. Master of Education Thesis Program in Educational

Masurement and Evaluation Faculty of Education Chulalongkorn University. (in Thai)

79



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (0\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

Leeyavanich, R. (2012). Math Teacher Guide Teaching Math with Games. 1°' ed. Bangkok:
Chulalongkorn University. (in Thai)

Maghfirah and Mahmudi. (2018). “Number Sense: the Result of Mathematical Experience”.
Journal of Physics 1097(1). [Online]. Retrieved March 1, 2021, from
https://iopscience.iop.org/article/10.1088/1742-6596/1097/1/012141.

Makanong, A. (2014). Mathematics for Secondary School Teachers. 2"%d. Bangkok :
Chulalongkorn University. (in Thai)

Mclntosh, Reys and Reys. (1992). “A Proposed Framework for Examining Basic Number
Sense”. The Learning of Mathematics 12(3): 2-8.

Mokkarat, S. (2012). The Study of Capailities on Number Sense of Pratomsuksa 6 students.
Master of Education Thesis Program in Mathematics Education Faculty of Education
Rajabhat Maha Sarakham University. (in Thai)

Nationnal Council of Teachers of Mathematics. (2000). Curriculum and Evaluation Standards
for School Mathematics. Reston, VA : NCTM, nc. (in Thai)

Naukushu. (2011). Factors Affecting the Development of Number Sense and its Influence
on Grade 12 Learners Performance in Mathematics in the Oshana Education
Region. Master of education Thesis Program in Education Primaire Faculty of
Education University of NAMIBIA.

Nillapan, M. (2015). Research Methodology in Education. 8" ed. Nakhonpathom: Silpakorn
University Printing. (in Thai)

Office of the Basic Education Commission. (2017). Indicators and Core Content
in Mathematics Learning Group (Revised Edition B.E. 2560) in Accordance with
the Basic Education Foundation Curriculum, B.E. 2551. Bangkok: Sahagornkankaset
Printing House. (in Thai)

Pattiyathanee, S. (2015). Measurement in Education. 10" ed. Kalasin: Prasanprint. (in Thai)

Puangchaiya, N. (2006). A Mathematics Activity Package to Develop the Number Sense of
Mathayomsuksa 1 Students. Master of Education Thesis Program in Curriculum and
Instruction Faculty of Education Uttaradit Rajabhat University. (in Thai)

Reys and Others. (1991). “Computational Estimation Performance and Strategies used by Fifth
and Eighth-grade Japanese Students”. Journal for Research in Mathematics
Education 22(1): 39-56.

Ritcharoon, P. (2017). Principles of Measurement and Evaluation. 11* ed. Bangkok: House of

Kermyst. (in Thai)

80



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (0\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

Ronau. (1988). “Number Sense Mathematies Teach”. Arithmetic Taecher. 81(6): 437-440.

Singcharoen, S. (2007). A Study on Number Sense of Eighth Grade Students in Schools
under the Office of the Basic Education Commission in Bangkok. Master of
Education Thesis Program in Mathematics Education Department of Curriculum, and
Educatinal Technology Faculty of Education. Chulalongkorn University. (in Thai)

Srisa — ard, B. (2013). Introductory to Research. 9"ed. Bangkok: Suweeriyasarn. (in Thai)

Srisuk, K. (2009). Research Methodology. Chiang Mai: Kong Chang Printing. (in Thai)

Suriyakamol, S. (2009). “A Comparison of Analytical Thinking Ability Number Sense and Learning
Achievement of Prathomsuksa 5 by Using The Learning Cooperative Learning Method
and Normal Learning Method .” Journal of Behavioral Science for Development
1(1): 108-118. (in Thai).

Thanakhwang, T. (2010). Construction of Creative Thinking Test in Mathematics for Prathom
Suksa 4 Students. Master of Education Thesis Program in Educational Masurement
and Evaluation Faculty of Education Chang Mai University. (in Thai)

The Institute for the Promotion of Teaching Science and Technology. (2002). Document
enhance knowledge of Number Sense. 1*ed. Bangkok: SPN Printing. (in Thai)

Taljaroew, T. (2014). Development of an Educations Technology Aptitude Test for
Admission. Doctor of Philosophy Thesis Program in Educational Technology and
Communications Faculty of Education Chulalongkorn University. (in Thai)

Tuejunta, N. (2009). Construction of a Mathematical Process Skill test for Prathom Suksa 6
Students. Master of Education Thesis Program in Educational Masurement and
Evaluation Faculty of Education Chang Mai University. (in Thai)

Wasutep, A. (2006). The Development of a Test of Ability of Critical Thinking for Students
of Third Stage of Grades. Master of Education Thesis Program in Educational
Measurement Faculty of Education Thaksin University. (in Thai)

Wilson, J. W. (1971). “Evaluation in Secondary School Mathematics”. in Handbook on
Formative and Summative Evaluation of Student Learning. U.S.A.: McGraw-Hill.

Yanachot, A. (2016) “A Comparison Pratomsuksa 5 Students’ Number Sense, Analysis Thinking,
Attitude, and Mathematics Learning Achievement Through Learning CIPPA Activity Using
Multimedia and Games”. Journal of Educational Measurement Mahasarakham

University 22(special issue): 385-395.

81



Mssfavinsfneaaniide nswaIKUUInauNindediuin dmiutinGeusudssaadnenti 6 (Q\

UM 14 aduil 1 @ns1Ax - Rguiey 2565) Jeum {8 - a¥qya Junsyana

Yang, Hsu., and Huang. (2004). “A Study of Teaching and Learning Number Sense for Sixth
Grade Students in Taiwan”. International Journal of Science and Mathematics
Education 2(3): 407-430.

Yang, Li., and Li. (2008). “Development of a Computerized Number Sense for 3" Graders :
Reliability and Validity Analysis”. International Electronic Journal of Mathematics
Education 3(2): 111-124.

Yamsang, N. (2013). Teaching Behavior in Mathematics 1. 2™ ed. Bangkok: Ramkhamhaeng.
(in Thai)

82



