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ABSTRACT

The purposes of this study were 1) to compare learning achievements before and after learning of the
students through Inquiry Cycle in collaboration with Graphic Organizer Technique, 2) to compare the abilities to
solve science problems of the students before and after being taught by Inquiry Cycle in conjunction with
Graphic Organizer Technique, 3) to compare attitudes toward chemistry learming of the students using Inquiry
Cycle in association with Graphic Organizer Technique with the criterion set by the researcher, and 4) to compare
the learning achievements, abilities to solve science problems and attitudes toward chemistry of the students
with different learning abilities after being taught through Inquiry Cycle in cooperation with Graphic Organizer
Technique. The samples consisted of 40 students of Mathayom Suksa 4 in the second semester of 2011
academic year selected by Cluster Random Sampling techniques at Udomphatthanasuksa School under the
Secondary Educational Service Area Office 22. The research instruments were composed of : 1) the lesson plans
titted “ Chemistry Bounding” using Inquiry Cycle and Graphic Organizer Technique, 2) a test of learning
achievement, 3) a test of the abilities to solve science problems, and 4) a form of attitudes toward chemistry.
The collected data were analyzed using mean, standard deviation, One-Way MANOVA and One-Way ANOVA.

The findings of this study were as follows:

The learning achievements of the students who learned through Inquiry Cycle in conjunction with
Graphic Organizer Technique in chemistry in the title of “Chemistry Bounding” showed higher posttest learning
achievement scores than those in the pretest at the .01 level of significance, the abilities to solve science
problems of the students taught by Inquiry Cycle in collaboration with Graphic Organizer Technique, it was
found that the posttest learning achievement scores were higher than those in the pretest at the .01 level of
significance, the attitudes toward chemistry of the students who were taught by Inquiry Cycle in association with
Graphic Organizer Technique were significantly different at the highest level of .01 and the students in
Mathayom Suksa 4 with different learning abilities taught by Inquiry Cycle along with Graphic Organizer
Technique gained learning achievements, abilities to solve science problems and attitudes toward chemistry at

the .01 level of significance.
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1519 4 HANITIATIEVANNUUTUTIUNYAMTNAFED (One — way MANOVA) veanadignsniansiieu auaiansaly

MIAALATYMIMITIMEIFEnS LazlanARAe v LAl 209t EUNNAUEINITaN NS IUAIY

FuUs A df F p

AMUAINNTONIINITHE L UVRITNS YUY .058 2 36.98 .000*

a o o

* AfydAunnednanseau .01

o

1NM15719 4 TniSeudutseudnen Ui 4 Alenuausantansiseuaneiu wWelasunisaeulagds duianyn

= [

ANuiTNdumeaaansin dnadugraniansiseuanuaiisalunsfiauitdymmaineimans wazianafdeiviadl

ad

upneNeiuegsiiedAynsEianszau .01
Wonuin dnieuniinuausanenisiseuseiy Inadugnsnienisiieuwivall anuawnsalunishe
widgvnnadneimans uazlanaisedvaiuandeiy §33evin1sieseiilSeuiisudulsauusazsny Usinguass

A9 5

M3 5 NTIATIAAULUTUTIUNGGAET (One - way ANOVA) Hadugnsnien1siien auaunsalun1sanwidym

PINYIFEARNS LALLINARFDIVLALVDINNLTIUNTAINEIUITONIINTHE L UR1IIU

fawUsnu wra AU SS df MS F P
NadugVENI9NITSeu YNNG 1047.67 2 523.83
melung 98.70 37 267 | 196.37 | .000*
TR 114638 | 39
ANANNTO SENINNGY 810.84 2 405.42
nsAALATY msﬂ,uﬂfjm 109.17 37 2.90 137.41 | .000*
MINEIFEAS saTten 920.00 39
LANARRDIY AL SENINNGY 2.03 2 1.01
aelungu 2.52 37 0.68 | 1491 | .000*
T 4.54 39

* fdpdAgyyeananseav 01

= 9 £

M58 5 WU dnissutudseudnuni 4 duadugndnianisieu auaiuisatunisaanitynini

a P

WAERN3 LazlanARnelv el wanesiuegslidedAyadanszau .01

a v ~ Ya o o a ¢ ~ & 'Y aa /A o I
"mﬂmiaLﬂiwwuamaiumiﬂw 5 E{le'gf\]E,Wmﬂ']i'gLﬂ'ﬁ']SMLUﬁEJULV]EJULUu‘iWEJ@J@'JEJ?ﬁGU'@Q Scheffe LWE]I‘WV]'T]'U'J"IQJ

Y

ALRdeAlATt kAN KaUTINGAINITI9 6 - 8
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M5 6 HANSTBULTBUTIER HadUgVEVaNTTITeUw Jv Al 15aaiusEiAl TIMUAANNAINAINNTININITITEUTDN

DRIGH
AMUAINITANY AMNEIUNTANNNSISIUVDIUNIZIY
ASsEUVBIUNISYY a9 Urunang fin
i 35.38 29.28 22.69
aa 35.38 - 6.09* 12.69*
Uunang 29.28 - - 6.59%
i 22.69 - - -

v

INA159 6 WU dnisputulseuAnuIUN 4 dauainnsanianIsseuseiu duadugnsnianisiseuiveil
wansingiuegeiiadAynieatia Asgau .01 laedniTeuniauaunsanienisiseugs duadugnsnimisssu ganii
UNISeUNnLEINTaVNISREUIUNaNN kazal Unissundauaiunsaninisieuliunailnadugnsvmienisiseu

genNUNISEUNIANNEINTANINISSEUR

1579 7 HamsidSeuiieusieg smuanuansalunisfaundyymmanemansdiiunmi anuausanenisisey

SNDQICH
AUAINITANTTIIVU AUAINITANNNNITLIDUYDIUNISHU
vastinizeuy X g4 Urunans "
35.46 28.71 24.38
&9 35.46 - 6.75% 11.08*
UUnang 28.71 - 4.33%
# 24.38 -

) = =

A5 7 WU tnissutudsendnunUi 4 Adanaunsaniensiseunneiy dannuainsatunisAnuidyn
mMeangmansunnasiueg1silledrAgnieadia Asedu 01 nednSeuniianuaiuisaniamsiseugs Ianuainsaly

nsAnwidaymadneimansaanininiteunianuansanienisseudunats wardn dniseuniauaiuisanianig

Seulunans danuanansalunisAauityinidngimansgeanininieuniniuaunsanenisiseum
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M5 8 Wan1sSEuUiBUTI8E MuanARfeIv AN FIUUNAIUANNAINNTANIINTITEUYRTinE e

. AUANNTANNNNSISE UYL
ANUANNTANTLTEY ;
Y 4 % a J1unang 2|
vasiniSeuy

4.22 3.80 3.70
G 4.22 - 0.43* 0.52*
Urunans 3.80 - 0.10

i 3.70 -

' o a & o = A aa a | o oo Al a a | o

1NA1579 8 WU UnSeudusTsauAnw N 4 Allanuaiunsanienisseusnaiy Jlunadsedved wanenatu
ag1aflfedAynsaiansgau 01 lnednisguniinuaiuisanienisisougs danaidedvialigandidniseund
AUANNITANNNITS BUUIUNAN WaziT  dudnSeunilanuaiuIsanianisssudiunalwazidanafnedvailly

LANAIAL

#3UNan15Y

1. dnSeududseudnudn 4 Alasumsaeulagizduiazmanuiswiumaiadngiin dnadugnsninis
8 a P @ a P = L Ao o w aad o
Seulvuall 15ee Wuswiall Seugendinewseu edrsiduddynivatianszdu 01

ada 1%

2. thSeutuliseufnuln 4 Alasumsaeulagizduiazmanuisiuiumaiadengiin fanuaunsalunis

ad o

Anuidayymmednenaans vduleuganitnewseu egreidudAyneatansyeu .01

=

v A Y o = = A vo aca PR Y] Y a A ala A o
3. UNLIYUTUNTIUANYIUN 4 V]‘l@ﬁUﬂqiﬁEJUIﬂfnﬁa‘ULﬁqgmﬁlﬂ'ﬂﬁmzﬁjﬂﬂuLV]ﬂUﬂNﬂﬂi']Wﬂ HULANANNDIYILANNA

o o

SewegluszAuuntullegadiduddgmneada fszdu 01

7

4. tniSsutulsenfnuUn 4 Allanuaunsaninisiseudsiy Welasunisasulaeitduiasmanuisuiu
wiadadans din duadugndnienisieu auanisalunisAnuAlynimiaineimans wazsianaisdeivaingssau
wansaivegaileddynsaiinsedu 01 lnewdlewIeuiisusegnuin

4.1 TnSEuNIaNaINIsaNINISIEuA1aiY Inadugvanianisseudveil wenesiueglidediAgnia

'
=

atanszdv .01 leegtdniSeuiilinnuainsaninisiseuas dnadugnanimisisey ganidniteuniinnuaiuisanienis
Sgulwnans wagdn dnSsuiiianuananmateuliunan dnadugrsnianisiseuganindnieuniauaiise

P119NN5HLUR

= -

4.2 UNSEUNIAMUEINITANNNITIIEUANAUY TANENT0TUNSALATYIINININGIAIERT WANAIITU

'
aad 1Y

agadlddAyneadansedu 01 IegdniSeundanuaiunsoninmisieugs danuaiuisalunisnuidyminig
grmansgeandlnissunianuaiunsaniansiseuliunats uagatdniseunianuaiuisaniainisiseulunansd

AyansalunsfauAlymmaimemansganitnSguniiauainsanianisiseumn
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' v o @ a 1Y

4.3  UNSUNTAMUFINITONNISSYUANNAY LLANARRDIV AL WHNA1INUBE1LTYE AN 1EDRNTLAU

o

a

01 TaetfhiSeudidimuannsamisnisiBougs SnadneiviadganindnEeuiifiinuannsamamsiSouliunats uagen
dutnieuifinnuannsomamsiseuliunaaazafonadreiviadllunnseiu
nanlagasunisaeulngisduiansmanuismiumeiadsnsinyiliinSousinaduguinismaFeniviad
wazganuansatunsAnuidgmmdineimans ndaseugeaninneuwiey Lﬁ]mﬂam'EﬁszﬂmﬁmﬁﬂL'%Emaaﬂuizﬁmm%ulﬂ
uennitnsuiideuasanansssusieiy SnadugusnismsSeniviad auasnsalunisinuitymnig
Inenmans wazianadseiviaduandieiu lesannisiamsdsunsasudsnanteliiniEeulsidenlosnuilidy
mwsidn annsodansgindeya iethangnisfirumnenaraguanusldmenues udnhiausluguuudansiiinly
wuUs1eY Bsagsilyigieuinmsdoudedieiianuving JsaenndesiunguinisiFeuiedisdiniumineg (Meaningful
Learning) woseegiua find1131 msBouasianumneidiedsiifouiaunsadenloafuaiudifn @au vouud.
2552 : 68) wonanimsTamsSeunsaeusinaiulitnSeulalnui e IngrunszuIuNsAnkazUURegna
fiszuunafildannsiinazsliinGsuannsadaaulauitymse smeiBnsAnedsaummaina Tagldnszuiunsvie
W5 A3 Vinwesne wazarudnlelutamiunUseneudu LﬁaLﬂuﬁaaﬂaiuﬂmlﬁﬂiymsiaiﬂ SnensinnsiSeu
nsaeuwuLduEmEmaNuITwiumatadnsfindanuasnndesivdnwaensiseu; anuatn anuaulavesisey
JoviliAneudurey fewela waznduansesn wazdidiusanlufonssu msiFeusludisiauesadn audunns
Ugnildliaule Juweu wazuualiilunisuanseenvidedldiuslufonssumaadl fefl 3nms wmug (2540 : 128)
Ienaalinmsdaussaunisalingg WdniSewinetsual auidnfionela 8udl szaunsaimuanafvesyiseuls
uenntinsdnmaiisunisasudenanidehlidnidouiifienuannsomnisdeugs amnssuidudg Wegnsnd
wazansAwineg Ifeghauiugn daszuumnudniveenlds 'i’mﬁgaﬂmqmilﬂ‘[ﬂ’ﬂuamuamﬁm6’] wazdinUszaniule
fndfifinuanunsananmsidouuunanaazin 3eihlinguiifiarmannsamnisSeugainadungvininisfeu uas
AmannsalumsAnuAtymaanithiFeuifanuansanmmisFouiiunasuasmasnadestuuulnudaes i
Wity (2548 : 72) MiniSeuiiisziuanuaansananisSeugaanansadnmnuansiveenldfnintnsuiisydu
AwEITanIMsSeuin SnivanavilderniFeuiitamamnsananisSeugs feinduyanaiivszauaudialy
meFeu thieuariandumuedunisuan Tanuaeiulalumuies seudumues iilalunnuannsovesnies aadnuas
wuilfelAnmunenealunsiianssusneg Wegradiussavsnm fanusiulauaziaundfiaruansanuaansa
Huswemueseenin dutniFeudifienuannsoniinisdou feinluyanaiilivsraunnudidalusunsdou 3
fmnusandusuedunisau fanieuweslifirwaunsafiasshadelidnsa faruvioust snmnunszieiedu v1a
asiilalunisuansdslag eenun aeandosiuanudniiures wesdl iy (2528 : 305) findniyanaszLanmgAnssa

A A

wiedzUuuulalunmsusudmbidulyludnualafing dentuedivynaatiuazidnsonuetedils yaraniddniunuiedd

Y Y 9

goufinsuanseendsnyananiansenuediiil MewanadinandvihbiinGeuniauaunsaninisiseuneiy

nadugvignensseuivall anuausatunshauidgnmidineimans wazianafnoivadiunnmaiuy
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