34

Msastudindne uninerdeneiganauns U9 20 atuil 89 wwey - fquisy 2566
Journal of Graduate School Sakon Nakhon Rajabhat University 20(89) April - June 2023

o/ a = o/ Q‘ -7
ﬂ’ﬁ‘wGLI‘I.J’WIﬂ‘t%ﬂiS‘U’Juﬂ’li‘VI’N’J‘I/I‘c’J’]ﬂ’lﬁﬂ%LLﬁZNﬁﬁ&li]‘VlﬁVl’]\‘lﬂ’ﬁﬁﬂu%a\mﬂL%EJ‘L!
& o = oy A a = = P % o a v
YUNSUUANWIUN 4 1599 miLﬂaEJuVILLu%Iﬂ\‘l Iﬂfﬂ‘timiﬁlﬂmilﬁﬂug

LUUsUawALla STAD SAuAUNInsIAn
DEVELOPMENT OF SCIENCE PROCESS SKILLS AND LEARNING ACHIEVEMENT OF MATHAYOMSUKSA 4
STUDENTS ON THE TOPIC OF CURVED MOTION USING STAD COOPERATIVE LEARNING MANAGEMENT
INTEGRATED WITH GRAPHIC ORGANIZERS

Aged W™ Nadd aassaulesd’ agaushy Auvana’ wag s3n wisny’

Parnupong Pardee"’, Kulwadee Suwanatrai’, Arunrat Khamhaengpol® and Tharathep Tameruk’
ANUTIVINTADUINGIANENT ANEATANENT UNINBIFETNTHNANAUAT AnauAs 47000
‘pourIvendansuasmalulad innInendesviganauns anauas 47000
*ANIEATANERS UNNINEIRBIIYAYENAUAT anauns 47000
'Program in Science Teaching, Faculty of Education, Sakon Nakhon-Rajabhat University,
SakonNakhon 47000, Thailand
“Faculty of Science and Technology, Sakon Nakhon Rajabhat University, Sakon Nakhon 47000, Thailand
*Faculty of Education, Sakon Nakhon Rajabhat University; Sakon Nakhon 47000, Thailand

*Corresponding author: E-mail: scil27b60@gmail.com

SuunAN 18 NOBNIAU 2565 uilounaai 25 nIngIAd 2565 ABUSUUNIAINL 3 F9A1AN 2565 LHELWIUNAIN nIngAd 2566

UNAnE

n938eadeiifgayivune e 1) Waulwdunisdanisieuduvuimiiomaiia STAD saufuiensafin
301 M3ipdeuiiunlas vestnSeutuisendnui ¢ Wiusyavsamanannast 75/75 2) Wisuifleuinuenszuiuns
maAnereandsendntieuisunasndudon 3 Wisuisunadugrinisnisdeuseninateniounarndauiou
ua 4) AnwinnufisnelavesinGousonsdantzSoud nausedns Ae thioutuiseufinui 4/1 TsaFeutulnuums
Besuuiigie 5 nmaiseud 2 UnisAne 2564 S1uau 30 au ldunlasmsduiuungs Lﬂéaaﬁaﬁiﬁﬂumﬁ%’a Usenousie
1) WHUNIFIANITTEUT 2) WUUNAaUIATINYENTTUIUNMTNIINGIAENS 3) LmumaammwaauqmﬁmqmﬁLsau ey
4) wuvasuamAsRamsla afavldlumsinneideya ldun Yevar Anade druidoivumnsgiu uazadAnnaeudndi
wuunguitliidudasso

HAN13338 WY1 1) wHUNISIANISISeuIuuusiuilamaiin STAD saufufensiln dUse@niaimindu
76.94/77.78 Bagamiainausi 75/75 2) vinwznszuaumsmsineimansvesiniFoundadsugsnitneusou sgsdidedidy
MsadAfsEdy01 way 3) nadugrsmensiFeuvesinsundaiouganiideudou egrsidedfgmneadfisedu 01
a) ewiitamelavestinGeusionisdnnisiFeus eglussduunniian

o

AdnATY: NsisBuRUUTINile, nalla STAD, Hansiiin, VINYENIZUIUNINIINGIAENS, HadugnEnInIsseu

v

ABSTRACT

The purposes of this research were to 1) develop lesson plans based on STAD cooperative learning
integrated with graphic organizers on the topic of Curved Motion to meet the efficiency criteria of 75/75, 2) compare
students’ science process skills before and after the intervention, 3) compare students’ learning achievement
before and after the intervention, and 4) examine the satisfaction of students toward the developed learning
management. The sample, obtained through cluster random sampling, consisted of 30 students from

Mathayomsuksa 4/1 at Ban Phon Phaeng Chiarvanon Uthit 5 School, in the second semester of the academic year
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2021. The research instruments included 1) lesson plans, 2) a science process skills test, 3) a learning achievement
test, and 4) a satisfaction questionnaire. The statistics for data analysis were percentage, mean, standard deviation,
and t-test for Dependent Samples.

The research findings were as follows: 1) The lesson plans based on STAD Cooperative learning with
graphic organizers achieved the efficiency of 76.94/77.78, which was higher than the defined criteria of 75/ 75, 2)
The students’ science process skills after the intervention were higher than those before the intervention at the
.01 level of significance, and 3) The students’ learning achievement after the intervention was higher than that
before the intervention at the .01 level of significance, and 4) The satisfaction of students toward the developed

learning management was at the highest level.

Keywords: Cooperative Learning, STAD Technique, Graphic-Organizers, Science Process Skills, Learning Achievement
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