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Abstract

Learning management in science according to Next Generation Science
Standards: NGSS consists of 3 essential connective dimensions which are dimension
1: scientific and engineering practices, dimension 2: crosscutting concepts, and dimension
3: disciplinary core ideas. Those 3 dimensions are crucial factors for designing leaming
management in science in the 21" century. Scence classroom that applies those 3
dimensions promotes learners to involve in conducting investigations, creating models,
sharing ideas, generating explanations, and debating disagreement. These activities lead to

foster learning outcomes which consistent with the 21" century skills.

Keywords: Learning management in science, NGSS, 21" century skills
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2012 anAduusiand (National research council: NRC) vesanigoiuin dudussdns
yeafgivimifaunuInsgIunsinsAvingmansvesuseimaanszowing 1
NS LLIAAABIRUNMITANsSsuSInermansluanissud 21 fiFeniunasgu
Ingneansenluy (Next generation science standards: NGSS) Lﬁaaiua‘%mmal,%ui
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WINTFIUINEIAERsAnEeATu (NGSS)

sz IInemanifnwgala (NGSS) (NRC, 2012a: 29 - 31) Usznaunne
winnsBeuiddey 3 Tavduiusidentostu Wud 877 1 msflnufiRinemansaougiv
Amnssueans (Dimension 1: Scientific and engineering practices) §A7 2 n1sdouled
WUIAUAANENTZNIN9E1913W (Dimension 2: Crosscutting concepts) wae fA7l 3
NMIALUIAALNUTBILAAZEYTIT (Dimension 3: Disciplinary core ideas)

AN 1.1 MaNNSISEUINEATY 3 ARAULLIAAYEI NGSS
37 (nus Juau, 2558)
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1. {1fn 1 nsRnUfURImMeIAERsAUARUIANSTUAENT

(Dimension 1: Scientific and engineering practices)
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sAUsznoUAdY 2 fu o 1) ki fiRnsimaneimanifiininermansldlunis
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egmansifunszuiunsiidesenderisinueniennudernymugivanudians
ARSI 9 e

vindeunduluiiasigiuinsgiuinermansluganeuanissui 21
Iziud WnanITewtsvfvesanigoiusng ldd1d1nssuaunisduiangminiiug
(Inquiry) WnuA1i1 MsENURTR (Practices) #adl 1ilo w.a. 2539 anidounavIAves
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“Inquiry is a set of interrelated process by which scientists and students
pose questions about the natural world and investigate phenomena; in
doing so, students acquire knowledge and develop a rich understanding of
concepts, prindples, models, and theories.” (NRC, 1996: 214)
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UAURaTe (NRC, 2012a: 29) MsiUAsundasnnsgineimanidnugalus (NGSS)
Tufiad 1 dldldnndsunvasindfmun mnusvaousuuuAnvesnszuiunsiu
iengmeufiinfuuunAndiazvieunisiavesininermansuaginansiilonse duld
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AwanautuuSun (NRC, 2012a: 41)

M1319 1.1 dnuard A et ssulitunszuIun AT AN sUAUAN Yy
dftyrainas s uN SN U UR

AnwuzdARYURiBNIIY
MdunszuunsRUEIZINANS
(NRC, 2000: 29)

AnwTAAYUDINBIIEU

Hiseugnnszauauaulamemany
LBINEFERNT
Learner engages in scientifically

oriented questions

KlSguAuAdeyanangulung
PBUANDY

Learner gives priority to evidence in
responding to questions

HiseuasAesueINvangunile

Y

Learner formulates explanations

from evidence

funsinUfdR

(NRC, 2012a: 49)
SaanuTsIneeans waz deny
Uy aiminssu
Asking question (for science) and
defining problem (for

engineering)

as1auazliwuuinans

Developing and using model

LU ALTUN AU
AT

Y
Planning and carrying out

investigations
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AnwuzdARY ViR
MdunszuunsRUEIZINANS
(NRC, 2000: 29)

AnwaTd1ARYUDIBAIEU
MunsenuUA
(NRC, 2012a: 42)

Hiseueulesrasuneludninuine
Ieneans
Leaner connects explanations to

scientific knowledge

IaTzvuazLUanuvIneteya
Analyzing and interpreting data

HlSgudeasuasindulssiliuAesung
Learner communicates and justifies

explanations

Tdn15AMILATIEINIADNANENS LAY
ANTAIUI
Using mathematics and

computational thinking

A39ANDFUNN NN IFERST S0
2NLUUITNTUATY1INg
IFINTIY

Constructing explanations

(for science) and designing
solution (for engineering)

Jdrusiruluni1slandganng

WeeansanvangIunied

Engaging in argument from

evidence
duAu Uszillu uaz deanstoya
Obtaining, evaluating, and

communicating information
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2. TAN 2 N5, VU8R UIAUAANANTEHUINNEIV1IYN

(Dimension 2: Crosscutting concepts)
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FouTBasEMINIMIA AN NI MEAS LaE LIANUAANENISIAINTTLAERS
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AnI8uneRvesanigelsni (NRC, 2012a: 84) s¥yin nMsidoules
WWIATINAAENTENIN9EIIY) Usenaueie 7 wianudandn laun sUwuU (Patterns)
aunnlagNansenu (Cause and effect) 15 a1 dadiu wagUIuna (Scale, proportion,
and quantity) S¥UULAY3ULUUUBITEUU (System and system models) WaduLayeens
(Energy and matter) lasaad1auagniii (Structure and function) Anuiliafiesanuaz
nsUAsulad (Stability and change)
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(Dimension 3: Disciplinary core ideas)
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AFnTIUFIEAT (Science and engineering practices) miLﬁ?jlaiJIENLLu’mamﬁﬂ%é'ﬂ
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WASARTIIEN 21 1 inwen1uAUayi (Problem solving) N135Aniasalgyay (Critical
thinking) N13d8813 (Communication) N3 1uLUUsmdasula (Collaboration) wag
NNFUTMITANIIMBAULDS (Self management)

NGSS fiunsdnnisiseuiinendans

wnsgIuIneImansaneigalng (NGSS) tlunwifnddgluniseaniuy
wuInIdnsseudinermansluanissudl 21 Tas NGSS gadiunisdanisisous
Anreans Mdun1sysuIn1sIneraans (Scence) adlnA1ans (Mathmetics)
ANIsuAEns (Engineering) wazinalulad (Technology) mama}ﬂiﬂsmiﬂmmwm
NSANYILUY STEM SZNNWJ’INL“UEJWH%’]U’J’]M3L§EJ°LJ5L‘LJEJWD‘1/1EJ’]ﬂ’]ﬂGlﬂiJa’liJ’ﬁﬂLLEJﬂaaﬂ
MnMsEnUFTRmMamemansld fafu Sdoanslididousoudideninenmaniuas
anunsaUszgnAldaudmainermansluaniunisaidu 4 Wi Sduesnsdeiingdaoy
FeaaonuuuMIinnsissuinysanmIndnnsiseuindfy 3 fafenandradu
(Krajcik, 2015: 50)

3190 (Krajik, 2015: 51) wuzi1iinisdnfanssunssouiludessoud
aonndosuazidonlostundnnisizous 3 danm NGSS i AsRasumIsiiaudAgiy
anunn3al (Phenomena) 3o Jaymn (Problems) #lddmiunsedulifiSouavla
unipusariidrusinlunisuaninnuainsadiondlvaniunisaiviedymifiviaue
FeaonumsalnsedaymillddmiunsSuduuniounmsiidnuasd iy 5 dnvawsd
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finnandululd (Feasible)
anrunsainsedayvnilu mIswNgauiusEAuAINAINTAYEINITEU TUAD JIEUADS
gankuukarduEsmaNudveihanudlaanunisainsegymtula

fiAudaen (Worthwhile)
WegiTewdnlaanunisaiviedayitunas msufuRtanssuieunluaniunisainie
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d9ARABINULIUN (Contextualized)
anunisamsedymiiinunldasifeitesiuiinesmioieateatvaninuindesly

yipafuveariseu

ANABINUNANIIFIIN (Ethical)
TunsufdAfranssuiiedinaviedumdinevresaniunisaiudedgmy §i3ou

AsvaNasINTatedalTinnierhateninensauinden

firudsdu wiefiafiesnin (Sustainable)
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n919AN (Krajcik, 2015: 52) na@1771 amummﬁw%af]mmﬁazﬁau
dnwazddny 5 Usznstheiudugaisuanduresnisdnfanssunisiseuiinermans
TnganunsaivedyvavinmeuasnsedulidiSouUiRtanssuiaenadesiundnnis
5ous 3 Aves NGSS leduAuteyaanuvaniouiing q Tumsdumdmey lefiSoy
UFTRRINTTUANS 9 Ty Jvdawasnegiseu 3 Usens laun

1. {i3suaziinnnudrlafividundnnisisoud 3 fdves NGSS
0e9anGs FeasvilidiFeuannsnysegndldnnuslunisudloanunisaindotigmi
Frmathils

Y Y a ) !

2. myvonuuulissudidiusinlunisudluaaiunisalniedgmniin

Y
£ ¥

inmeazreduasulvgsoulaimuvinwen1suileymn (Problem-solving) n13@n
391580104 (Critical thinking) Winwen153ed13 (Communication) wagWinuwen15u3MIs
§an13 (Self-management skills) Sauduiinuefisnduuiaamssudl 21 was
3. ATWANNAAYAUNITYIUINITNANNITITEUS 3 TFAVY NGSS
lunsdnfanssunmsseuiinermansazhgligisoulasunisiaudninermansaiu
anaulalild iilosn §Feuasgnnssdulidaron 1wy Suasdot . vide.. fdnvue
Huetals Femanusie q waniifumandilidesnutesdnluisaiowinermans
WANTYIAUINITNANNTITEUS 3 HiRves NGSS agdigilndiseuildiusiuuazillenialy
mssssauitlugmatannanuaulalidnngau
wunAnlunisdanisfineingrmaniveauseimalngludagtuivasunyag
waw q #1u wslunisdanisAnuituiiugiunasganfinut In1sfnuidouas
theanFiteauuasunsdanisinulidiaunmanntu n1sAnjaddulig Foud
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Minweisnduuriarnissedl 21 lnslanizedn9Ba Wnwenishn wu nsdanisdeunuy
ysunis msaeulaeldlasesnu nsasulasldidoifugiu anarsusuvaey
nsruaurAilunnsdnnisfnwivesine geunansliiiutsnnundeuvesinglunis
Fansfnuiifululuismaierdvansganemansgalml lnonisiinszuiunis

SeufuuvaziiuAnun wie STEM Education 1ngnszuiunsdanisdansiiousiiye
ysanmsmenmans melulad wazadamans AunszuiunsBeuiiiciunsujon
anudaasunsaeuinenmaniuazinalulad (@am.) Fadumienuvess

flaglunsfiiuguareansznans@nuidnisiinisiiuuaz daasuliiinisisouaziam
WANEAINITIANITTEUNITADUANLUUING STEM Education 1Tunsdnnisiseusituln
FFouldysaunnisanuiiaznszuiunisan q senivawinliinveanssei 21
wun suAdeynlgnszurun1inieinednans (Scientific Process) WagnIzuIUNTT
DONLUULTIIAINTTU (Engineering Design Process) %ﬂ‘ﬁﬂaaﬂﬂizmimWiﬁﬁﬂzumaumi
vhandfindioadadiu wandafunsafinszuannsmaaneimansgadiulunsmdney
vosdsfiasds vieedunsAmeu TuvasinsruiunsesnuuuiBsimnssuiunisussynd
psfmNFNmMansia o Weuityvuseaiassruianssy Tngeenuuunszuuns
BouitadmnssuiteduuumdidasunazanudnwiilUlflunisdanisSouiuas
SanaUsziiuna definszuiunisinnisiseunisaeudday 6 Fupau (dam., 2558: 3)
il

fupoudi 1 seylgmiing

Fumeud 2 ﬁfmi'swﬁagaLLazLLmﬁmﬁﬁm%’aqﬁuﬂmm

fupoudl 3 sonuuuTEnsudtaymilaedenlosmuiuasnssuiunisma
Weenans welulad dennssumans uazadinaans

Fupouil 4 MNNUazaLiunsuATym

fumeuil 5 nadeu Usuidiuna wazUsuUaunlaisn1sunamn

Fupouil 6 diauedsnsuddymuasuanisuitam

Tuusazdumen faoumsoonuuuianssuiiusngiesses nasiuvienis
wansoonitelidunuimslunisianisisouimsusuiiununmdiSou egiFouri
N15138UTAUWLINIG STEM Education fl3guaslamuniinyenisAniinsigrinig
uAdymy uazauAnaieassd aunsadenlosuuifa Uszgndauiuasinuely
anunsaiing 9 TuTin deansuagshausufugdu Aavinweiianmnailugnisisous
MEAULBILATNISISEUINaoATIn (Wshing ASdAnsde, 2556: 55) na1iladl n1sdn
AMsioufineiemansnasnndesiuuinsgiuineimanigaluilaslduuinis
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STEM Education ?NLﬁumsmLfd%umeul‘mstﬁLﬁﬂmsﬁauiasmLLﬁﬁ]’%QLLasﬁmm
wianlunsauiiuginlulangall

unagy

wmsgruAnermansfnwealal (NGSS) 1unseukwifnd miunisoenuiuy
AanssunsSeusinermanslumnissed 21 uazdaldlunisesnuuunisdanisiious
IngmanivesUszimaanigoling NGSS Usnousnendnnsieus 3 Sanduius
Bouloau liud f77 1 nsAlnufURivenenansmudfuimnssumans (Dimension 1:
Scientific and engineering practices) {87 2 n1svdeuleuwimuAnndnszuing
19731 (Dimension 2: Crosscutting concepts) wag §ifi#i 3 n1sidlanuafaunuves
WAaza1v1I¥ (Dimension 3: Disciplinary core ideas)

wnAslumsdafanssuMsSeusInemansiiaenndostu NGSS Ao sjaliunng
ysanmsszninaniniiiedes lasldaaunsaimdetaminszdulidiSoudum
LmemﬁlWiammauLwauwlﬂamﬂiausLLmﬂmw&nmamua Liauimiﬂgummq
MYIEAT LUIARRINAIHBAARBITUTANIIN1TTANANGATN1SANYITUNUF UV S
Uszinelneiiiunisysannsineimans adamans Ianssumians uazmalulad
\iehedu wieiSoniinisAnwiuuy STEM FainnisinuideinasdieiaunligiSou
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