easAnEAnans LA ARAN SN AN AN AT TeuLTY
T 9 iU 4 Useanifau nanAw - AN 2558

Journal of Education Graduate Studies Research

http://ednet.kku.ac.th/edujournal

'
=

HaM33eu5iTa 20uds 2a9ua0 wazuid aasinGeuguslisanAneily 5
NldmsanmsiFaus uuu 4 MAT
Learning Outcome in Solid Liquid Gas of Grade 11 Students Using the 4 MAT

o

13yans it waz lwena gossnutian”

Kwanjit Chaopanich” and Paisan Suwannoi”

"INANHMANGAIANEANARTNINLTIUTR A1213T1INNANERTANE ALUEANHIANARS NANENATTEULAY
Master’'s Degree Student in Education, Department of Science Education, Faculty of Education, Khon Kaen University
PHnnANanaIanse A1213T1ANNANERSANEI ALUEANHIANARS NNANENATTauLAY

Asst. Prof., Department of Science Education, Faculty of Education, Khon Kaen University

unAnea
ce o Ao - % a a - a a
nadAfauRdngUsvasAinedAnsannudilanlusinidngeans AouaiNnsnlunisfnigs

%

WBNA WATANNAINITDIUNNIAREF AR e 1eduds 1eamad uwazuiia 2esinGuuduisenAnm

'

W5 udsnedannsdeuduuy 4 MAT nguifhwine Ae dnFeuduloanAnenild 514 Taadaunidug
fingnaasl Sadanaug Anndednmnagluniadaudl 1 TnnsAne 2556 S1uau 50 Au @annga
dhmsnawuuazas gduuuniidaduniddaneunimeses wuungupes linimaseundsen
aaatle Tl lunsiselsnaudas 1) LLmumﬁmm?ﬁﬂué’Lmu 4 MAT 311101 39 270909 210911189 LAZ
uita S1uou 4wy nan 20 dalud 2) wuudarudtlanlund neinenaans Ges sesuds veaman
wazufia Winuulede 4 dodenuazliivgua aauiu 20 4 3) wuudpAnuannsalunisAnduvENa
Feq vauuds Teman uazufa Wunuudaladouo 5 e pIaLARN 2 a9Alszneude NNIARLE
WRHALLLTSTE WATNTAATWRNALLLELTR 4) LUUdRANAINNINIWNNIAARTINETIA Fee 89uis
1ema7 bazwia WuwuudanuuwIAnees Torrance THAKLLTANINIEY Aual 3 4o Usuidiuesd
dsznau 3 1szn1s Ae ANUARAAEY AVINANE AL wazARAREY Bwnduuiuiaemde iy

TPAINAINNI0 LUNIAATR NG

Corresponding author. Tel.: Mobile+66 (0)8623-9922-2

E-mail address: Kwanjit52@ gmail.com



m MeasAnAngns el AduTuAARNE IwianeAsreuny

91 9 atfuf 4 Uszdfeu nanax - funaN 2558

NANTIRENLIN
1. 1INEauN AL ULANNEN AN IUNANIINENAIARFEeY 109ude U9wan waskia lutas
1 v [~3 a o a (= v o o = :j/ dJ 1

N915REIAT 70 UBIAZLUULAN HANWIW 39 AL AsluFesar 78.00 T84ANUILIINBHURINNA TN
WNEWTIN3U s RN MU

2. inGaundAzuuuANAINIn lWNTAATAMANATEY 189ude Taanan uazufia lutdesndn
v (=3 a o a v o o =l ij/ dJ 1 s
508AY 70 IDNATWULAN Nauau 46 AU AALTLIREAT 92.00 URNANUIUENEEUAINNA TIE1LN0L
19U NN AL

3. NEUUNRALLUUANAINITD IBNNTANAT9E99A 309 T09LTY 1B9UA0 waTLAA butieendn
$peay 70 UBIATLUILAN Nauau 43 AU Anludasay 86.00 IB9RNUIUINEFUWIIANA TapwLnET
9NN AL
AANATY: NNIAANITEABIULL 4 MAT, 209019 299WA0 LAzLAA

Abstract

The objectives of the research were to study reasoning thinking and creative thinking ability
and scientific conceptual understanding on solid, liquid, and gas by the 4 MAT grade 11 students.
The target group was 50 students, studying at grade 11/14, the first semester in academic year
2013 Kalasin Pittayasan School, Kalasin province, selected by using purposive sampling technique.
The pre-experimental design (One-Shot Case Study) was implemented. The research instruments
consisted of 1) 4 chemistry lesson plans, 20 hours, on solid, liquid, and gas using 4 MAT system, 2)
a 20-item-multiple-choice-with-explanation test, to measure scientific conceptual understanding about
solid, liquid, and, gas, 3) a 5-item-subjective test, to measure reasoning thinking ability on solid, liquid,
and, gas; the test measures 1) deductive thinking ability 2) inductive thinking, 4) a 3-item-Torrance-
based language test, to measure creative thinking ability about solid, liquid, and, gas; the test assessed
3 components: fluency, flexibility, and originality, the test was the one to measure reasoning thinking
ability.

The results of the research were found that:

1. 39 students computed as 78 percent of the target group had scientific conceptual
understanding on solid, liquid, and gas and passed the prescribed-70-percent criteria.

2. 46 students estimated as 92 percent of the target group had reasoning thinking ability on
solid, liquid, and gas and passed the defined-70-percent criteria.

3. 43 students calculated as 86 percent of the target group had creative thinking ability on solid,
liquid, and gas and passed the defined-70-percent criteria.
Keywords: The 4 MAT , Solid liquid and gas
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