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Abstract

The purposes of this research were to 1) study the mathematical skill
of students who were taught using the CMI framework compared to the
criterion; 2) compare the mathematical skill of students who were taught
using the CMI framework before and after the experiment; 3) study the
mathematical skill development of students who were taught using the CMI
framework before, during and after the experiment, and 4) study reflective
opinions about organizing learning activities using the CMI framework. The sample
consisted of 28 students who were majoring in Mathematics in the Faculty of
Education at Chulalongkorn University. Each student was enrolled in course
2720313 Development of Problem Solving Skills in Mathematics in the second
semester of the academic year 2015. The research instruments were
composed of mathematical skills tests, worksheets, observation forms for
mathematical skills, and interview questionnaires about organizing learning
activity. The data were analyzed by frequency, percentage, arithmetic mean,
standard deviation, F-test, t-test, ANOVA and content analysis.

The result revealed that: 1) the mathematical skills of students who
were taught using the CMI framework were higher than the 60% of criterion;
2) the mathematical skills of students who were taught using the CMI framework
after learning was higher than those before at a .05 level of significance;
3) there were differences in the mathematical skills of the students before,
during, and after the experiment at a significant level of .05. Furthermore, the
mathematical skills of students after the experiment were greater than those
during and before the experiment at a significant level of .05. The students
gradually improved their mathematical skills in all three stages: before, during
and after being taught. 4) the students who were taught using the CMI framework
indicated that organizing learning activities using the CMI framework is useful
for developing mathematical skills. The evaluation resulted from two aspects:
appropriation of organizing learning activities and usefulness for application,
both at a high level.

KEYWORDS: MATHEMATICAL SKILL / THE CMI FRAMEWORK / COMPREHENSION
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agldmsiinseiiilom (content analysis) WilemamsuwesmuAndiumanti

NANI5I9Y

1. fEeuiGeulagldnisdafanssunsGouinunseuinin M Sy
yandinmansndsGouganininaeiniiun fe fevay 60 vesnzuuLiY ag1edile
dfnneadnfisesiu 05 leRnsandinusnadinaiansidusiediu lawn
fumsiessitmuaensidfumeutn  unsuitymuasdeansesuisiunin
wazaumsidianalunisasuuazesuiemney nudn gissuldnzuuuinweni
adlnmansudaFounneu gaindunasifidivun Ae fesar 60 vosnzuuLIiL a8l
Toddymeadnnsysiu 05

2. fReuiiGeulaglinsinfanssunsSeudaunsouuindn CMI ivinue
nsndinmansvdaSouganinneuseusgsiitddymsainfisyiu .05 eRarsan
nweneamaaansiiusieniu laun aunsiasieidymiiaznisidgnunu
ANUAR  AunsidenliauInRdinaans nalon1suAtaym wagnisldivnna
sumsuitymiuasdeamseluisunfn  uagdumsltimaralunisasUuazesune
Ay WUl invennadineansvediSeunaassugainiineuseusg1ailled ey
neediAnsesiu 05 Tunnesduszneuvewinugyniadinaans

3. fiFounGoulnglinsdnfanssunsBeuimunsouuuiin CMI Tutasron
o .

YU TEMINNREU Lazudseu dvinvensednmansiananeiu agslidediAynig

'
aad

annvsEau .05 lnginuenAdinenansvediSeunainIsmmaaed geninseninEey
wazgganitnewseu egalitudfyneatiafisedu .05 wenantu lseuliiauinig
) ’~ X & o v A P ~ = | a | a
MNYENIAUAAIENIAVULUUAAULLBLUTIULNEULUUTZEZIINNBULTEU  SENINNTU
LATVAISEU

150



MSWpIUING=NIVAUAAIANSUOVLISIU
InslsnseunuoAnmsideunsasunranmansmuuaswiglo

4. FEpukannuAnmiuINIsiafanssuNsieusaunouLIAn CMI
fanuwmnzan anuskasyssaunisal waviusslovillunmsdilly Tusedusin
nnduuazlunmen TneenmsigBounansmnudniiulussfusniiaad 2 s1ens
fio nslasummiifndumsuidgmadaemans Wy Jymadaamans F5nsuas
nadslumsuitym wagnislésuussaunisainisuidymedamansiinainuais

2AUTIUHANITIY

Aeufl 1 wan1sANYIaznIsISEUiBUTinwENsadinAans

vinwgmendnmanivesgoundaGeugsninnasiviimun fe Yevar 60
wazvinweneAtinAansueESeunaaussuanigueneauissueg iy dr Ay g
afATisziu 05 SeaenadastuauuAsiumsidede 1 uaz 2 awiisall uazaenndes
fuamATeRliunAnilndlfesiunseunnfn CMI Ao sAdeltwnAnnisduasy
Au3 (inquiry approach) Tun1sdnnisseusadinmansiinlivinwenisndineans
voufjFouity (fundn inesdad, 2556, ann¥atl Asudar, 2555 Taused amane,
2551; taminy i, 2552) il eraidesnanmamanulsadu dwolud

1.1 M3IANINTITUMTITEUTMUNTOULUIAA CMI LuimuIAN 1
HomilFeuedsgniowardmauliiudiFeou TnefFeuldaisenudlnidenuies
othsroedudeslumaduneuamnseuuinfin CMI dnuumsednenansaosdnuns
fiduiusiu fo nudnuazusn Wunsiwunaudaudlafug @ui 2.1
anudladosiu) uasnudnuasiiaes iueeeamudanud-laliianudaauiu
vieilmAnenudlafigndesdnnu @uil 22 wwwarudle) Tnefaouasy
aduayuiazthemisluuushauisaesdnunrdanan sufemsiuudaudnla
fnanandouniedofiawatasine 9 Iignéesviud FansigSeulinnuiadamans
ogsgniosiaranuiy  avdmaliGoumunsnthanudadamansiulduidom
Tuanunisaifivarnuans wasdeligsuldtaninuzmiadamansvainuios
pdraliles denndpsfunuamnsiaTinsensadamanivestinn1sAnuils
aueliin Vinweneadineandfitentosiumslianuiuasanudn meiauinee
msadamans JadoauleingGoulianuimendamansiifismedniui e
M siawinyemeadnmans @350 Suninag, 2554; duns dhaue, 2553;
NCTM, 2000)
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1.2 M33nRNsTIUMIEERIauUnsauLLIAn CMI ulvdSeuldnssuiunis
duaeuanuilunsaienduazihnnudliluuidamiluunivainvanese
pues Fslunszurunsduasuanuidingnn Bl Feulalivinueiisdoeti
nsufdaym nslinana sudsinuensinfiuguegnsdeiiies uenaindu s
adlnraninazianliflunsdnfanssumsSoudaansouuudn CMI §ideasuiu
nMseonLuUUVIoAnIdonunsadamandfionasdaaiunislsinuenig
adinmanslunishnuiing StenvdmaliGeuivinueneadamaniinty
aeandasfuLuININITHALITIvEnsadamans i unisdadenaiuni
aflneanifiidnuuedodensiauinuenaadinaand (G335 Tundna,
2554; 8UNT 11AUBY, 2553; NCTM, 2000)

1.3 N133ANANTTTUNTEHUTAUNTBULEIAA CMI LU sUTElINAIIEle
uarlideyadeunduundGeuionsiuuuasusuusdliity Taedidefindssdu
finwgnendnmanivesFourisiouFeutarseninndou  wdudsmansussdiuli
gaeunsuiduneyera  vligSeunsivinveneadamansvesmuiesinegly
seitla Shazfesimuwiousudsdudunlatng  JszneufunsiigidedligFeu
n3uisssumAvesmsimuinuradineiansinduSoseudazyana  o1de
auindianmans waziannegaesturosly Ussnauiunsiesuusavneuin dma
T Seuiimnunsziotefunar@eilumiosinazansoimuninuensadnamans
vosnuasliAuld

2. MAmaMFITeTinu fEounGoulaglimsdnfanssunsBeuimunso
wwIAn CMI TutsnawiSeu senielSou uaendsSeu Ivinweeninenanswaneaiu
agnaiifuddnymneadifisesu 05 Tngvinyen1eANnFEn YIS EUNRINTNARDY
gaNiNTEninetey Wavanineulsey agafituddmeatndisesu .05 wenanty
J3suiiimuinisinusenadaaans Asududifuideioufoudusyes
91NADUBHU TININGEHY UasnaIBeu denndesivanuigiunisidede 3 Iusznu
nseius fail

2.1 mMafAfensutoyafiugruisfuinugnisadamanives
dsewluseypna InnsUsslurinveneadinaansiousey  ilivsiugawny
uazgaunNTemainueeadinmaniveson  Seuiduliteyafiugudndnlu
MseenuUUAINTINNMIBEUSmNnTeULNAn CMI Taslawiznsidennss iy
USUNNNSEEUS MmN aufuseAuaIIusAINaINITAVRIR IS ULAENTAINUA
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wumsnsUsefiussrineSeunagnsliteyatiounduiiietomiedGouanin
uuazTeyans  dwalifFoulianunseieiesunazideilusuosinazanunsn
Wanvnveneadnmansvomuesiule
2.2 M3IARINTIIUNMIBEUIMUNTOULWIAA CMI SinsTfnnseany

UaneaidutiunnsGouiuasimnzaniusefunnusaiuaunsavesFounay
Beli3ouliidonlduufauarmamnsadnmaniiivainvans Snsusznoudu
Jelenalvdinisiiaueuazwanidsusuifawazisnisniadamansfiiden
ufumuaUsenay vhligiseuteaiuiasdlafsuifnuasBnsmneedinaans
Anannuangdmiumsuiluiuaszaunis 4 Iddunsiiivemavesiiou q Lile
afuauuafAn UszneugiasldmanniniieliasuuwiAnuayBnsmendnmans
safeinislidoyateunsvedraidedastlvifuigaiidesusulsavieiaun
S sunsuiaunsineenadamansvosnueuluszey o dwagisoud
Twrnendnmansatusgadudiu

3. nan1$3dy wud Fiseulenufadiuienisinfanssunisseusniunsey
CMI LLazmmiﬂLazﬂwam’ﬁajﬁlé’ﬁ]fmﬂm%u agﬂmzé’fwmﬂﬁqaaaé’muazmw
samasansnutiy orafiveaatuayy il

N59ANANTTUNNTEHUSAUNTBULUIAA CMI denndeafiuLLINSaeuTY
nsauaeuUAIN3 (Inquiry approach) N153ANANTSUMSITEUIANMNTBULLIAA CMI
atseiiies fdwdeliSeulaldvinveniadaeanslunisasrennudilaly
HomilFoumeaueedradudiduainsyduaudlad esduimunlvidu
audlaiiEndauasindummudung whllvSeuSeuiadinmansogadinnamng
wazseanudily Weinanudlaiidam eiqmaﬁlﬁmmsaﬁwmmﬁﬁL%‘auiﬂi%’mu
e 9 Waudnduanudeiilunues

PNNaNITITERING? JIdeilveiausuuzdmsunisialuly il

1. lunsdafanssunisBeuiadamansanunseuiuifa CMI fisziudingg
dwnfiansan lawn 1.1 msidienanssnunadinmans deunuigauiuseauam;
ANUANNNSOVBITERUT g WAL ﬁaaaamﬂé’amﬁaLmeméjﬂaimmam%ﬁéfaqmm
dou donrnpsiuauaulavewSey Wendenmsunauanszalliaulanar gl
ASeu 1.2 nszuiumsiseuditunisiuensaingg %qmé’aﬁﬂw“miﬁmﬁu%m Y
NTANNA AITIATIZN milfuauim nsTeuiiey mﬂ%mmma muu MNKISeUE
ummmmmwu%mmamﬂmmewa mmﬂmﬂwwmﬁﬂmwumummuu 3o ol
msuuzthiiletaegFeulutiusn q WegSeubuanuazasiieviiesls faeudades |
ARNITHULUN
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2. unuImdasun1unsaukudfn CMI Ao Wugassuuziiuazsiung
AuaEaIn (facilitator) Tun1siSeuivesSeunnninn1suenvseasuienuiuas
BanslranusuagFeulanss  daoumsonnusomngFoudnlild deazifnly
T30 9 vesnIneaes Wedndunisnaaedludnssey QL‘%ﬂu%SmﬁmHﬁ’wmuLm
wagldnanlisnnawiuly

o
Ya o U a

3. Tumsidendall {iteneasstudGouiidamens Ao Sanenadnmans
Fadudfanuiadeemaniiiugiu uariifirundfindelvadamans vilinisdn
AanssumsBeudmunseuuwdn CMI ilvegnsnuiu mnaguasgiiaulafoanis
ihlldfugFeuluuiundu q wwfesdinsleneigdouienuditugu Finwgnisn
sUnuunsBeuifgSeuvey lefilsezidonasznulaiaidauardnuazianssy
fomnyaufussamnivosFounguiu q

Mnransidedingm Fifeddeiausuuzdmiunsiideluadiiely il

1. prsfinsidednfudidoundudug wu dnidsussiuliseninu lesn
TurAdedl §Bsuianuanzangas fe Wuldnagmans Jvonadnmans

2. flosrnmeieededidunmsiteimnaeuasiiunguihegaieanguien
Fsmsinimeaesiunguiiegie 2 ngu e ngunAaed waznguAUAN Lilo
Wisuiisuiunansideiildiaonadestunanisitondsiviold

3. lesmnlusginameaes lewundngiunsBouiiaenndesiuauaunsa
TunsAndiasen weinssunseuiadinmans Jepdsiimainsdananssunisiseu;
panTeULLIAA CMI Ag3seam lunaasuazAnyinanisldlufuniuannse
Tun3ARIATIEN Y38 NEANTINNNSELIAMInA1ENS
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