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Abstract

The purposes of this research were 1)
compare the overall mathematical reasoning
ability and categorize students' subcomponents
before and after the mathematical learning
activity using the IMPROVE process in conjunction
with the use of high-level questions. 2)
Comparing the overall mathematical reasoning
ability and separating students' subcomponents
between the groups organized math leaming
activities  using the IMPROVE process in
conjunction with the use of high-level questions
with the treated groups. The sample was
Mathayomsuksa Ill Student Padengwittaya School
Phetchaburi Province, the first semester of the
academic year 2020, consisted of 2 classrooms,
70 students, 35 people in the experimental group
and 35 people in the control group, using a
purposive sampling technique. Research tools
1) Plan for learning activities, the IMPROVE
process, together with the use of questions. 2)
Plan normal learning activity plan and 3) a math
reasoning ability scale. The statistics used in the
data analysis were arithmetic mean X deviation

(S.D)), t-test analysis.

The reach results showed that 1)
Students who have been organized learning
activities using the IMPROVE process in
conjunction with the wuse of high-level
questions. Have the ability to generalize
mathematical reasoning and separate sub-
elements. After study higher than before study
with statistical significance at the .05 level. 2)
Students who have been organizing learning
activities in

using the IMPROVE process
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conjunction with Using high-level questions
has a higher overall and sub-component math
reasoning ability than those who received
conventional math learning activities. With

statistical significance at the .05

Keywords: Mathematical Reasoning, IMPROVE
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nsaeulfg 19
Uil 1 A1UN15ATIZH (Analyze)

dlefiarsadunishasiest (Analyze)
nudnguneassdaziuulunsiiinananis
ANAMIANTLUAIUNITIATIEY (Analyze) gandn
nquatuau Tnofiazuuualadsvesnzuuy
neuSeuldunndiaiy uwiludiuvesnzuuu
wduouaiadolungunnasiog 8.63 uaz
nquaruANagi 7.29 Tnsazuuulundunaass
gandnguaiuny Fefuarndadsvesnzuuy
inliagulan dniSeunquveaesaiunsanivua
pduprs o liAuduNUSTE iU I dgm
naadamans iloasteaguilauvgannasin
Foyaditmualild Tasnsiing feu nqug uas
wanmInsadinAansunldlietagniosningay
#21541INNTIUUUNAFBUAIINAINITALUNS
Tivswaniadinenans dniseuaunsadinguas

unflenuang q unlgle
Yy ¥ y v .
AN 2 AMUNTTAINVATU (Generalize)

Wafarsuiraiunisadnedeasy
(Generalize) wuinngunaaesdinzuuulunisl

wigKan1adaaansluaun1sasiadeasy
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(Generalize) geninngualuay lasdazuuy
AadsvasnzuuunouFouliuandeiuann usly
druvesnzuuundaSeu Aedslungunaassegd
8.31 uay nauAIUANeYT 6.23 Tasazuunlungy
NABBIEINIINGUAIUAY Fefuaindnaievos
azuuuyliasuladinSeundunaassaiunse
YYILHAINNITANNNANRFERSLaz ATy 1ne
nsnadsguimll vielugufianunsenléneds
IEniatulagldamnug anuduiusanng e
W ldlunsliimananisadinananslaott
gnfeuINga MNwUUnagaUITnUItnSeuly
ndunnassfinisdeusiuieiduduiiunoy

Wnlahe wagensdsunienuliagnsgnees

Auf 3 Arun1saaLAITIZY(Integrate/

Synthesize)

lofnsanmsdiumssumsdaanss
(Integrate/Synthesize) Wui1 WntSeungunNaaes
fAedsvesazuuunouSouliuandsiuanniu
NANAIUAY tagATLUUNSNSIUNGUNAAD Ll
AaABreIAzIULIVINAY 8.00 danllunguaunuil
Anadsvestoyauindu 7.37 fdundunaasad
Aadsvesdeyaganiinguauau vilvidniFely
NFUNARDY AUNTOUINTFUIUMINNANAAIARS
uldiiiemdneunazairsnruidenloszuing
nsiivgnan1sndnmanslaegaauvnaunsg
#TUIINATNIUUNAFBUNITIIANENIS

Atlamansiinswedlesnuslunsiisnmeaseu
¥ a o .
AUN 4 AUN1IAIAFU (Justify)

ilefiansaunnismsrsaeuna wuIngy
NARBIlAZLUUANAINNTlUATUNTTNTIVEBY
(ustify) gendinguaduay lngtniseungumaaesd
Anadvesazuuudouiiiu 7.46 dungu
muAuilARdsinty 6.14 Tsnaumaasdiiszdy
AzuuMadgInIINguAtUAN FedutniFeulungy

7N9a990AUE1U150 TUNITLTBUNIAINBY
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nsraeuAney efludneugnuiernauiin

1R8N IMANNITNNADAAIANT LA

v = % % av oy
f1ud 5 druniswidgyninliduiag

9

(Solve non - Routine Problems)

definrsannisuidmitliduasnuii
naunaaeazuuuALansalunsiivgnaly
fuvesnsuidgymiiliduiny ndausouganin
nquaruAulnengunnasaiiaiadoindy 7.23
waglunguaunuiAndsyesazuuuingy 6.26
Tnsdneuanunsaleunimeeulagneieuazi
AN MANNTTENN 9 MeAtinmIans Ngugene 9
LUldlunislvimguanisndarians wily
anruntsaifidmualild wienaanunsayily

wilvanunsaivimeiasnnaduldegiagneies
aNUT8NANTIVY

La1nmsIsenuindnideuiilasunisde
Aanssunisiieuilagldnszuiunis IMPROVE
Ffunsldiniuseaugs danuanansalunislv
WRHaNAEIAAENTNGUS AN NS B Y W

o

AMNSILarkenaIrUsEnavdnyagelltedrey

o

aad

aEdAfiseau.05 TnaileRiansanaimsiunuin
lunsguiunisdafanssunisiseuilneld
N32UUN13 IMPROVE vinlviesAdsenoulunisli
waHad LTI TR sTmuLRNT wnfige
dauesAusEnoudu 1 Lﬁm%uvmawﬁﬂszﬂau
Fegenndesiunanisiseves Saothong (2016)
Farhn153delagldnsyuaunis IMPROVE $aufiu
NIEUIUN AT YN ITIATIETIA HANITITENUI
iniFeunquvaassdianuaninsatunisiivexaty
nsuilanddgminsadaeansnduiougans

Aouiiou ag1afidedfyniadffisedu .05
luwsagauvesesfusznaudosvasNsIiaNg
(1) msldmanuseiugeiiduieades (2) luns

nsnseulitinGeuinnisiivanangndes
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uenINd MnwanIsmaaes wui nsld
Aauszavgslunisieunisasuadnamansily
nmansgdulidnieuinanuda Ssaenadosty
Han15338783 Worapin (2011) #il#@nuwnaves
nsInnanssuMsseuiadinaansiagldnaie i
fuidag & uea warnislddanusedugeiifive
AuausalunisuAdyminazaruasnulu
nsiSoundnmanivesiniFeulsondnu i 2
nan153TeUIINg 3 nguitldsunisiafanssy
nsdsudadamanslasldinaia ia fuidag
A uea waznslddniuseivgaianuaiunsaluy
nsuitgymiadamant gandinguiildiunisda
Aanssunsiseuiadinaransuuuund n15dn
Aanssunisiieuilagldnszuiunis IMPROVE
sfunslddausediugs Sadudsiigaasthluly
lunsianisiSeunsaountindans waraiuise
Wauinisldinguanieadariansla
Tnensvuaunslussasduneuiiduddalunis
nsrdulddniSeuldWauiegruduszuy
uonandun1slddioinsedvgeunseduls
dniseuiaaudn waziauinistivaua Mdu
Aefid ety Sdenndostunuiteves
Saejiew (2020) ifnwAAIsalunsTHmgEa
ysndinmansvesiinFeutuiseufinwdi 2 3os
VUUUIY A8N15IANANTIUNISISEUS TneTdd
IMPROVE Wan15338nu31 A1uaIunsatunsli
wiawaneadnmansvesiniFeudazuuuvausey
dfynneadfd
75.55

gendnnaaesay 70 agailty

@
o

sEAU .05 Fedmdudnuiutniseusesa

YBIINUIUNLTIUTINUA

2. dnieuildumsdnRanssunsiFous
lagl¥nszuiunis IMPROVE saufiun1sldainiy
sgavgeliadnuaiuisalunislimananig
adlnmansudadougenindndouiildsunisde
AanssuniaiFeunisaeunuuUnAven maLLay
wenewrUsznau eeheltudfyvnsadffiseiu.o5

wazilaSeuisusneasrlsenau nudnluLRay
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asusznaulumslivgua dniseulungunaaead
AAzuuugIndt dniseulunquatunu Adugud
Winandafanssunisiseuilaonszuiunisg

IMPROVE Fsd@annanifiuiuideass Reabrieng

(2018) Anwrmuaruisalunisuadyminasy
nslfmamuanisadaaans 3es aunaztdy
vosnidsuduisoudnudi 3 Tngldnisdn
N19158UIN1U3T IMPROVE nan15338wuidn
anuansalunislimgranisndamans Soq
arutazilu vesfnideuduisondnudi 3
lngl¥n13dnnisiseuiniuis IMPROVE naaTeugs
mnaeiSeray 60 sgnsdivuddymnsadaiisziu
05 wagmsldiauseaugs Tunisnseduninu@n
TriniFouliinananisadamans Jadanals
dniFeudaduarursalunisiiivguanig
adamanianiinguiiounuulni deaonndes
AUIIUIT8v99 (Intamart, 1998) WniSyu
Fuseudnui 3 fuadugndinianisseuin
adaatansludiuaug Audl audnla
nsilUld wazn193Asnz nasseuaInnsly
AIN1UTEAUGY ganI1naulTeUNAIU 8g1all
Tedfaynisadffisedu .05 nsisendaiduans
Tifiudenisidsuutasaiiuaiuisalunis
TAnsranrdinaansvesinseululsasou ns
Jnfanssunisieuilagldnseuiunis IMPROVE
faufunislddinusfugetuiinadonisfaun
Aawatusalunisiivgnanisndinaians
Tngluurazduneuvesnszuaunis IMPROVE

duasulvdniSeuldiinanudilavasnisiseus

'
a

MAnanaues n1slddrarududainssquli

niFeuldiinaiufnuaziious wieuiaiinig
asﬁaummﬁmiwﬁ’uﬁmgLLastﬂL'%sJu
FedonndastiuLuIfnuas Burton (1985) fina1iin
nshidniseudunuauineauenduisng
atfuayulyiniFouiaaudlawasdrdediisou

Iowu anaunsaluussgndldluaniunisallvle
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JaLduDLu
Jarduanuzlunisuinanisive luly

1. fapumsdnwidunaunisdaiansau
n15i3guilagldnszuluns IMPROVE saufiu
nsléArausedugelidaiou 1lewnlug
nseenuuuianssunIssuiinuizaniy
tniFeusazimngautuionilaou iteliniade

NanssunsiseusiiaUszavsnmannian

2. lumsdananssunsiSouiiaouns
wailamanslunisaeulviaenadesiuunay
JunoulunisinfianssunisiSeuilngly

AFEUIUNTT IMPROVE

3. lunsdnafianssunisiSeuigasy
ANUNI0TINVNTUNBUVEINTLUIUNTT IMPROVE
ievfuvdsululdauliAnuuimislunisda
Ranssunaoudiiatuld

¥ o

NaDUAITU

U

lgsiuivisnisasunsawmaiinnisaaudu 9

4. 1NILUIUNIT IMPROVE

WialmAnUseanSanund ey

5. Tunsldmausydvgannsathluly
lusngdvvsenguansenisieuiau q laynnay
a13¢ ins1zatunsausuildsussavlunisany

Wialilarnaunsoanse
Jarduanurlun1snddelunsealy

1. asdwnlfiananssumsiseuslag
l¥ng¥uIuN1S IMPROVE s3ufuni1slddnny
izﬁuqﬂﬂﬁw%ﬁumjuﬁaasﬁaﬁu 7 WenTiadey
Useandnmvesauannsalunsliuguanis
adinmansludosnnuadie suahluldluns

Wauvinweisndunendamansou o

2. ASHUNTISANWINMUINIT N WY
ASEUIUNTNIIAMAAIENSVDINNLS s UTUL 5L

AnwnUn 3 Alasunisdafanssunisiseuslagly

112

N3¥UIUNS IMPROVE $aufiunisldrmanuseauas
Tur9nouseu SERINUS8U LazunasuU Lali

Wi seuavaainE ey

3. A1SHN1SANEINISIANANTTY
m33ouslénszuiuns IMPROVE fiduaiuvinuy
LAZATEUIUNITNALAAIAASATUAMUFINITH
TunsAnas19assa Wns1zaNNTIENUIN Tuns
fimunmslivauaty dnifeuianszuiunisan

uazansaunUeymlasgarainaleisnig

4. AI5ENISANEINISIHNTEUIUNITIA
Aanssun1siseudlagldnszuiunis IMPROVE fiu
ANENSIVINNAUINGFANT LAz NALUlAT WS

fanulnaPgeiuiuivatineans
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