300 1 13 aviui 3 wqwmmy - uguisiy 2567 Yol. 18 No. 3 May - dJune 2024 @{Wj

NsEaETIANANETNATIAkBTUINNTIY Aden1sdaNsEEuslugUwuy
aaulalnunszuIuns Double Diamond De-Sign AUAULUIAA

weainefas 3oe aunana vasinFouduiseafnudi 4
THE PROMOTING OF CREATIVE AND INNOVATIVE SKILLS BY USING ONLINE
LEARNING WITH DOUBLE DIAMOND DE-SIGN PROCESS AND MAKERSPACE
IN MECHANICAL EQUILIBRIUM TOPIC FOR 10th GRADE STUDENTS

Huiien Junsd, §36ws adraue

Nantiya Chantee, Sureeporn Sawangmek
UNIINYIABULTAIS

Naresuan University

Corresponding Author E-mail: nantiyac63@nu.ac.th

UNANED

unANLATeEiTaUsEasd 1. Anvinuamemsdamadous uay 2. Anvinanis
duasuanuAnadieassALazuinnssy A1en153an1siseus lusuiuueaulainiy
nN3¥U3UN1T Double Diamond De-Sign 3ufiukuaAnANasay S04 dunana vead
dnfoutudsoudnudi 4 §1uau 36 au Tnsfinun ne. 2564 indosilodde
UsENaUMY UNUNTTIANISITEUITIUIU 3 WHU LUUASNBUNANITIANTTISEUS UazIUY
UssifiuauAnadsassduaruinnssudian 10C faust 0.67-1.00 ynde 138 sTinsgh
o wagmsndeumundeiovesdoyauuuanind

nanIsIdenuIn 1. wumsnsdanisdsudemsiidnuasdsd 1. dunsfndu
Poyalu Study space msihaveaounsaitamiivine 2. Sﬂ’jum'iﬁm?ms%ﬁt,ﬁaaiﬂ
stﬂu Sharing Space Aslalusunsunsnaaeseaulal Lwaﬂiumﬂmmiaummmm
uazuaAma Ui o sLaniUAsuaug dunisiauiauAnly Safe Box Space
maBesneliiAnnisadns uasmareulsyAvsnmiunu dunsiaunfiodweugily
Tu Spotlight Space sthturuldldlugaiunisalads wazmewnsludesoulat ned
Special Advice Space Lﬁuﬁu'aqmqﬁﬂgu,azQ’L%mngmqé’m’immiﬂﬁﬁﬁLLuz‘ijmaa@
NIANANTIU Wag 2. e NnsInnIsiseusduasuliinseuianuanaiaassAuas

‘Received May 31, 2022; Revised July 17, 2022; Accepted July 19, 2022



@%ﬂ‘m’ﬁ 2wy dvpusaaRyIInyd Journal of MICU Social Science Reviey — 301

uinnssunduiugruduiugld lnsawgnginssumadaniauazeundlunis
daudiuanniian

ANEIARY: TNBZAIIUAAES 19ATIARAZUTANTIN; NT5UIUNS Double Diamond
De-Sign; wALnasaLUy; N15dnnTsiseuslugueuvesulal; aunana

Abstract

Objectives of this action research were to study how learning management
and to study the outcomes of learning management using online learning with
Double Diamond De-Sign and Makerspace for enhancing creative and innovative
skills in mechanical equilibrium topic for enhancing creative and innovative skills.
The participants were 360f 10 th grade students in the academic year 2021. The
research instruments used in this study were: 3 lesson plans, the learning
management reflection, and creative and innovative skill test. The results of the
tool quality finding with the Index of Conformity (I0C) ranging from 0.67-1.00 for
all items can be used to assess creativity and innovation ability. Data were
analyzed by content analysis and examined the trustworthiness by triangulation
and check the reliability of the triangular data.

The results revealed that the online learning management guidelines
should be as follows: 1. Discover step in study space, challenged issues should be
presented. Define step in sharing space, Phet interactive simulations should be
used to motivate students for asking questions and seeking answer for knowledge
exchange. Develop step in safe box space, should be supported for creating and
testing artifacts. Deliver step in spotlight space, should be used in real life
situations and published on social media. Special advice space was used to
provide advice from teachers and engineering expert throughout the activity.
2. The outcome of learning management enhanced creative and innovation from
basic level to higher level, especially openness and courage to explore
performance increased the most.

Keywords: Creative And Innovative Skills; Double Diamond De-Sign; Online

Makerspace; Online Learning; Mechanical Equilibrium
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