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Abstract
Research and development is a type of qualitative research that uses
a systematic research process. Focus on developing alternatives or
new methods for solving problems and creating innovations and
inventions that contribute to the progress of the world from the past
to the present are almost all based on research and development.
scientist inventor or educational researcher They use research and
development processes. By observing the problem situation,
thinking analytically, and synthesizing new knowledge to design
innovation or invention, experiment, test, and improve. Edit until
effective and efficient, and then disseminate and expand the concept
of research and development. Able to advance ideas and invent new
inventions in science, industry, medicine, humanities, arts, and
education, and also plays an important role in competition and
technology development. resulting in the development of modern
information technology advancement
Keywords: Research and Development, Educational Innovation
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wnAnigafun1sideuasimun (Research and Development) a1130a319
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o o

solution - findsvesuadnilnawalnu ?

Y

v
£l o 1

- Wiiuyadn Wdndruiile 2
- WL AEMTUREATETININ ?
- Tseiinyadminasvinawawils 2

- sukuvaresuelaegslsinduvesase ?

7 Socialization 1. YEUBLAYaSUI8LUUTIABII I DAULUUALTININAIN
and completion | wadnilvindudunazas

decision 2. whsthidsiimannldiseudananufndiusazdsdinanuazudly

dwiulegiunauysal

TURBUA 3 N1INAasINIAaNIY AndunIsnaassldsuiuunisdn
NN5138UININTIUNSITEUS PK-STEM Education (Sutaphan and Yuenyong, 2019) ng
NAADY

Junauil 4 n1sazuna AdunsaguiinanIsneassuIlngIed uag

ussengagulivaiauenurlunisuiuusunensidensely

F041u34% : Students’ Applying STEM Knowledge in Learning on the STS-

Ya v a & o v v e

STEM Education Wave Learning Unit NIYY AN VINYY ,JUINY uﬂuJWiaJ,Lﬁ]u%i’]
21euas uazlunds uea(2019) SngUuszasdvean1side odnwinsdafanssunis
Seusinermans welulad Ademans wagdeInssy (STEM) Aen1sysiInignis
BoufiFesndu vesinFeutuisendnudi 5 luuiunveansdnnisFeunauuiin

Aneneans walulad wazdany (STS)

o a

A8AUTuN1579Y wnun1sERUN WAL uYeINaNTIUNITIS8U3 PK-STEM

Education (Sutaphan and Yuenyong, 2019)
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1 TUN13ANYIILATIEN 1. NISANYUBNAITATUNANGAT AU

N32UIUNNTIANITLIEUI AU Engineering Process Design and STS (Yuenyong, 2006)

2. MIAEUNTAUNUINGY AUHWEINEY 3. MILTEUNTABTDIARY MET5 STS

JUADUN 2 NTDDNLUUBAT WU

Stage

Activity

STEM Education
and Engineering

Design (EDP)

1. Identification
of social issues

stage

Useiduiinnutinewiestuadu

Usingnisal dundl qﬁﬁ%uﬁﬂwm@ﬁu ARURIN
f19 9 thunenansaide "Japan dundl - Antuld
9¢/1915" sinami in Thailand Tudl 26 SuaAw
2547 10:00 usAntuly

vzaduasiu. Usuiiuanneail AARIY WU
umaEAnanerls? wavkrdmdsnuiiaase
vanednslddenyls? " Tngldimledsninduile
WumdsladniSeussylgnivisegraudam
nsoonfidulullngldausifundn

AMUTAEITUNEIUATY

W youtube comwateh?veJFUIBGANOD l
171

1. identify need or

problem

2. Identification
of potential

solutions stage

fnSeunaunuitymdauietundnuaiu
L5119 @n 10 lwwW Clip Kinetic Wave Power
Station ﬁummmﬁuLf’?'mwé’muﬁ]au“lﬁl.l,az
Wagwduladh wvhmeldmnediulselevd
YoM IUARY TunauisesdurinSouaulasu
wialulad i emuwimiewd lodduldle dau
walulad

Juwinweradvayunisdndulavesiniseu lu
Wiendeunay STS Ynissusosdnezls 7l

LaLed1als ANUARSIDBNLUY TYUU AINUAILY

2.research the need
or problem

8. redesign
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Stage

Activity

STEM Education
and Engineering

Design (EDP)

yoensUszgnAldnNL i nemansvauile
alIN1990NLUY A10INYIIVNY “Uninendans
thaauuduliinlfesndls” dniFowi

seauAuAnloszyaNHamnsalulduas

danddudeadifioiamnuuinaudloidululd

'
7
£

3. Need for
knowledge

stage

ﬂuumauﬁylﬁlmﬁmﬂ"’umsw‘”@ummmfmq
AnerAans n1edean A10IULATAIINT N9
waluladaiuisaadiad suinermansle
AuaAndudninEularesdUsznauTes
AN59180901AAA ULAZES19AA ULWIAA AaNTTU
wandenalwlenaluniswauianudiugiu

o

dnsunisesnwuuanuUasasglninuas ndeanu

3.develop possible

solution(s)

4.Decision

making stage

Funeuiltnisowisadesiunisindulednasly
p819ls

anufuazmalulaBndsnuadu dnwarihy
dauasisasiisatuussiumamaluladuas
Fiauiiieadeaturdu Funaneduasoudi
Fosnsmneuasdoansndsuaiy
nagnsnisaeuetalinisedusiglunguves
YniSsunaznisszanaueaiioliiniSsusanuuy
wisuedu Tunsyuiunseenwuuvesinis oy
winndndudeslifunsususaieaunleg
Fuduldly idonlugduiiaian uazairssunuy

dusulniasndaanu

4. select the best
possible solution
6.Test and
evaluate the
solution

7. communicate the

solution

5. Socialization

stage

Ynisouse s uduluureananai ovnis
witgymfiffandmiulassnandsanuadu wan
WIeIakARIRULUUTBIIN LT a5 s uzay
wanana v lulassuinendansvse
wUaduluiingsans msazounnuAndiunse
ANUAATILAINES S 1RY RN B U5
doansTuidamld wasdmeaounarUsuiduis
uitlamnde niutinGeursdesgnuelideuds

M nseus

8. redesign
9.completion

decision
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Stage Activity STEM Education
and Engineering

Design (EDP)

NNTLATATBANAIUUTININLYIB1DLASULUIAR
wWadnluniseanwuulninassndulalias du
INNINTTUVNAUVBINUILAGY STS WNL58UDND
FeuiingmansanUszii unisdiauud 21
v oA o o
anu3du o Wldlunsmmseenifngadmsy

Uszihunadany

Tunoudl 3 nsnaassniaauIy Adunisaaedldyluuunisda
N15L58UTNINTIUNISITEUS PK-STEM Education (Sutaphan and Yuenyong, 2019)
NAUNAGDY

Tunoudl 4 nsagUna AudunisasUimanIsnaes inT1e uay

ussengagulitaiauenuslunisuiuusaiensidensmely

F091u378 : Students’ Applying STEM Knowledge in Learning on the STS-

Ya o % 6

STEM Education Wave Learning Unit £338: 89a351030d fiuriugn , an1nsal 11y kae
Aty Fusa(2562) Inguszasdvesniside evianudrlamsfmuiaandile ulu
uRlay fununuAn Fes manenansuarnsluld vesinFeudy Sseufinundi 2
TunszuaunsyruwinsZsumaindn Baudumside 1) msuanasuidesim
(share vision) sewinsfumslsadounazasiasy 2) MsUszyu ol ToULNLILYDS
YU Beusindn (PLC plan)  3) msidenagdasu vie asfidusuuy (Model
Teacher) 4) n1saufiunisasaguiiu(professional leaning team: PLT) 5) N13akiiunis
yosyudiu (PLT) iosmiuFouslugmuuisnsGousiondn (PLO)

fupoufl 2 nseenuuUNaEEALY  ULUUNSIAMIEEuNsEoualaTINTag
LLmuﬂWi%’mﬂ'ﬁﬁaui‘imﬁmmmaméizﬁu%y’uﬁﬁauﬁﬂmmaué}’u (Lower Secondary -

Science - Lesson Plan Template) A8nszU1un1s High Impact Practices

JUNDU Aanssy
YULATHUANUNTBY Tneas1ansiaiusinluduseu waznsivdau

mmﬁlﬁm(Warm Up: Engage and Check prior

knowledge)
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U199 vIoluzite | @enun3au ( Explore / Introduction of

nanluunseu the main topic)

TuAINTIU (Body/Explain) | Tufianssusivenisunladamn n1553uTI nangIua
Uszdn® Aanssun1sieuau n1sailoufum wasns

wlaml1u(aduy)

%
Y

Junsilulgasa N30 wazNsWelesivanseindu (Elaboration:
Closing application, Homework assignment,

Interdisciplinary linkages)

Juasy WeUszillunansiseuazenNan1siseus Lasnis

dyyiauienuanauNg (Exit — Evaluation)

] Y1

iy Agaeu (Model Teacher) wawitufasianununsinnisidousld
fususiadeyaniseAue detausuus nouflazthusumsinnisSeusluld T
Wauenan1seduMelugazidenva Az INUNTINNTSEUS

fupoudl 3 mavnsesninaum udunismaaeddsuuuunisianiagon
msaounalassnsaiausunsiansSeudisienmandssdudulisoufnunous
(Lower Secondary - Science - Lesson Plan Template) AILNIZUIUATT High Impact
Practices

TuUABUN 4 Msaguna ANdunMIagiINan1INARBINTILATIEY UALUTTENY

ayUlniaiausuuglunsusudsuensideasasioly

unasy

=l )

nyIeuasiaundanuddgysansiaueinnssude 9 luynaivigdnlu

a

sruidussdeuitnsidendroviliuianssule 9 dnduluegefiuszdniam
nandedinulsevdauaziiaussloniqagn Snvadwililduinnssuiifosnisd
Uszansua ilesannsdidonasiaunidnvasianizie nsdwanisiseluiduesd
anudlunsimunuianssy lduinssuitiaunduiinnguesdmindatuayuagig
wiannge Vi ldutanssuaunsaldaulaassegraiuse@nsanuasuse@nsuna (The
Institute of Education Sciences, 2013; Bill and Melinda Gates Foundation, 2019)
dmsumsiTumsiTouas L anssuNensAne Stunoundn 4 Jumeu

lauA Tunauil 1 n13@nwdoyaiugiu Tunaun 2 N1seentuuLazUsEiluaAmAm
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YIRNITUNINISAN®Y TUADUN 3 n1suuTanssunianisanwluldluaniunisaiass
W 9R59E0UIIUTANSTUNA WL uduarursat lulglnasusely Tunaud 4

n1sUseiukarUSulTauinnssunansing ieUssliuinuinnssuAiaunduiug

Y [

UssAndnanmunainivualivseld lneninideandunisideludastunouegng
40AAADINUUITLANKAZA NWAUZTOIUTANTIUTADINITNAUT AaonIuUIUNIRaulY?
waneineiuluauideudazises uidinslignyavanendniniiouiu fie MTITeuaziaIU
WInNIIUNINISAny IlAun MaueInIufeen1sIan1sAnyl diegluIvan
n13ANITIFaINUIAIINAINIaTlUNITeUssand Inanunsat llduselevidla
ANWUENITITBLAT WU (Research and Development) 119015ANEY  L1ARAINAIIN
AoamsiauinnssulugUansasy seuu nseuIumMsIonms wujiRuasdaseavgi
I3 | = A 2 v & 9 =~
wYYIURIAAINS MNaN1sAnew ieiludeyanugiulunisWauinisiSeunisasy
T lUldundgymmsounluldusslevidaivnisiluanuiivg inluensdwmsenily
v A ~ 1% v a o a v Y & a v &
goudnisewionunIndmlnInig wastmaddelulddunasnuisinis dalu

UsglogdsiansuSuugsasimnay wasUsslovdnansnaunivandneiey

6. LBNE15D19D9
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