308 | 2sansANEIAIERS UNANeNaBuLsAas U 23 atufl 1 unsiau - dunau 2564

UNA14938 (Research Article)

nMs3deufiRnmsiewmuinisdanisiGeus 3es nsa-ua
lngln153AN15138UINIUNTZUIUNTENLUULANIAINTTY
AusUIMeasiNAnuTidauasuTineensadEsIARazuIAN TSy
vastiniSeuszautuiseudnedi 5
AN ACTION RESEARCH ON DEVELOPING LEARNING MANAGEMENT IN
THE TOPIC OF ACID BASE USING ENGINEERING DESIGN PROCESS
FOLLOWING STEM EDUCATION TO ENHANCE GRADE 11 STUDENTS’
CREATIVITY AND INNOVATION SKILL

Received: February 14, 2019 Revised: June 10, 2019 Accepted: June 19, 2019

Asens JUlaw" anuste yeuliun’ oyasal 13808 wagd3unn Audena’

Sarayoot Roopchoml* Skonchai Chanunan’ Anusorn Warasing3 and Sirinapa Kijkuakul”

L2340 111N NG ULSADS

1234Naresuan University, Phitsanulok 65000, Thailand

*Corresponding Author, E-mail: rsarayoot1990@gmail.com

unfnge

AT Uszasifiof nvuuamansd AN EUIHILUNTTUIUNMTOBNUUULTIIAINTTUAT
wvnsasdu@nw Fee nen-ua Adauaduinugmsadassduaruianssesing oy fidsuide Ao
iniFeutuisenfnwdi 5 S 49 au vedsaFerivemanswimiduanmamienoudns §35eld
sUuuuMIdeURTRmslutuSeusiuiu 3 2sufoing eeldssesnaiomn 15 92l indesileftldly
mM93de Iiun wnumsiansiFeusiiunssuiunseenuuuiBBmnssumuwnmsasduAng 309 nsa-ua
MU 3 WHUMTIANISEUS wuvasiouransInMsBews wuulseliwinuenisaieassAuasuinnssuann
TudufinAenssumasniumuenindeu Jnrsiteyalaelimsliansidademuasnsnaoutayaiuy
anudn HaNFITE NUT WININSTANSE BUSHIUN ST UINNTEENLUUTTIMNITUALMINSER NA NS
fomnzasiu msditurounsinnadeus 8 dumeu dud 1) Sunsedueuals 2) Sussydam 3) dusw
ufeyauaznAsiiAedesiuilym 4) fusenuuuAsnsuidam 5 funasuassidunisud Tam

6) Tunnaay Usetiluna wazUiuus i L3S n1sundamins et uau 7) Tudiaueisnsud deym



Journal of Education Naresuan University Vol.23 No.1 January — March 2021 | 309

wamsutayvietuny uay 8 TuagUuasUssdiue Tneliussdufimaniu Tiun mamumuenufiugud
sndulduAtniseudmsuiivldlunseenuuudunuasud Tam madenldanumsalTamasniu
anumsalludinaieailnadniniou eduddulitnSsunanseonvesinuymsasvassduazuinnssuld
ohafiuUsyAvEnm sufemenseduindsulivinianssuswtuessaiiaue el deRimsanseiurinee
msadsasIsuazuInTIy wuih vdsRenssunaouie 3 nsUftinmg dnFeusnmindesas 90 ey

Vinwensaisassauazu Innssueg usyAusinn

f’(]"]é'lﬂﬁuui ﬂiSU’JUﬂﬁ@@ﬂLL“U'UL%ﬁﬂ’Jﬂiill(ﬂ’]llLLu’m’NﬁgLaﬁJﬁﬂiﬂ TNYENIIEsNETIALAZ L IANTIN

MAdeURURNslutuS ey

Abstract

This qualitative research aimed to study way to use the leaming approach through engineering
design process following stem education in leaming the topic of acid base to enhance 1" grade students’
creativity and innovation skill. The research participants were 49 students in 11" grade of regional science
high school in the lower northemn zone. The research methodology was the classroom action research
comprising of three action spiral loops and took totally 15 hours in this study. The instruments used in
the research were 1) three lesson plans based on engineering design process in the topic of acid base,
2) activity/work sheets, 3) reflective learning journals, 4) work evaluation form, and 5) work sheet
evaluation form. Data were analyzed by using content analysis technique and data creditability checked
by triangulation method. The results revealed that 1) the way to use the leaming approach through
engineering design process following stem education in learning the topic of acid base composed of eight
steps as follow: 1) engaging, 2) problem identification, 3) related information search, 4) solution design
5) planning and development, 6) testing, evaluation and design improvement, 7) presentation, and
8) summary and evaluation. Furthermore, the teacher should emphasize on review students’
fundamental knowledge required for designing work piece and solving problems, selecting problem
situation in real life that lead students to apply various designing work piece, and encouraging students
to regularly do activities. And 2) Most of students were at high level of creativity and innovation skill.
For subscale of creativity and innovation skill, most of students were at high level in fluency and

elaboration. While students were in moderate level in flexibility and originality.

Keywords: Engineering Design Process Following Stem Education, Creativity and Innovation Skill,

Classroom Action Research
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