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ABSTRACT

The objectives of this research were to study the development of innovation
in STEM-based learning management for pre-engineering students and to study the
learning achievement. And collaborative problem-solving skills of pre-engineering
students. The research sample consisted of students preparing for engineering at the
vocational certificate level in the Faculty of Engineering. Rajamangala University of
Technology Phra Nakhon registered for science courses to improve life skills. In the
first semester of the academic year 2021, there was 1 group, 32 people. The
instruments used in the research consisted of an achievement test in science courses
for life skills development, a cooperative problem-solving skill assessment form, and
a satisfaction assessment form. Data analysis was done using statistical software
packages. The statistics used were the mean (x) standard deviation (SD) and t-test.
The results showed that.

1. After studying STEM activities integrated with engineering design processes,
pre-engineering students at the vocational certificate level had higher scores with a
statistically significant difference.

2. Students preparing for engineering at the vocational certificate level have
competency in collaborative problem-solving in three areas: building and preserving
shared understanding—selecting the appropriate action method to solve the
problem. Furthermore, the creation and maintenance of group order Have a high
level of cooperative problem-solving performance.

3. The pre-engineering students at the vocational certificate level had high

satisfaction with the STEM activities integrated into the engineering design process.
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2. nqenseuikuuiidiusn WunquinliaudidgydudifiSougadurenis
a ISP ! I Y A ISP ! v a Yo ca o Y
Seukuuiidmsiu e nMstidnSeuiidsunisinuiala mslasulszaunsalnduiusiv
FInase losun1sHnauyinweing199 N1IwaIamIALs N15AR N15IANITANT NMSLane8n

¥ ' [J a S A % 4 a I

n1sasanusivi wagn13vinau @518l Wesduns, 2557, 1.3) NTBUKUIAAYBINGWAN1T
a b a0 1 v 1
Seuduuuiidiusiu lawn

1) dniSgunsiazau TdiusuriAnN15SouINamenssag n1ee 91fendnnIs
= Y o ¢ = vala a a Yo sy o fsu aAa  a Yo
SeuiiWeszaunsal waemaiseuiniivssansanlasudssaunsalnduiusiviinass losu
nsENFuinyen1sualmneen inwenisaieanusivg uagvinwenisviaungy

2) \UalomaliinSeuiidiuslunmsuansanudnmiu deduladenuniseundenis
Seusludnuugngunsefnuinigauies Yniseuarsiuiudananssunisiseusmndunauln
U UAN59UNUNNSYIRINTINMSSBUS TN ULAE YN T8RN TS BUS

3) dnseulasulinveusiansissuivemues naieuuR vidanssungy Rnnurinue
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N15438USNN¥ENI5UINIT N139an1s Msidudu 1aiukazia 1Aylun1siSeuing
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3. nuiimsFeuivesugiues (Brunen ugiues Weuyudidenayiuidsiauesala
LAENITLSEUSAAINATLUIUNTAUNUMEAULDA (discovery learning) (1NFMNUBINI, 2553,
1.35) NTOULWIAATBIM B N1SIsEuUasUUeST (Bruner) laun

1) fasumsinuszaunmsalligiZoudununmaiFeusmemiestadunssuiunsizous
i TamnesefBouAnmaiFouslés

2) feudeufideusasiimstinszinar dnlassairadomansslimnzantuningous
VI I

v o

3) NADUAITA

Y

AAIINAANTIVEOA LNIa1TE TFN1TA0URALNTEUIUNITTEUTINA

wingaufuTuimnsaRtyy1vesiseu Fwsniglidseuiansiseuslen

4) fapumsduasulyigisouldfnegrteastlviunn ietheduaiunnufnaisasshves
5) gaeuarausegslanigluliungizeu 6) daouaisaeunnuaniiugenliuigiseu

4. nqunsiseuiedaiinuvang (Meaningful verbal Learning) 1umudAgyves
nsssuiededanudilawasiinuaneg nMsseudiintudie]Seulassusiuvsewenles
(Subsume) Asizeulnivisedeyalnd Fee1aaziluninuAnsiveen (Concept) wianusi
losulval lulassasaddyariuanuiidunegluassvesiSeusgua (u1d de1asey, 2557,
1.92) NTOURIARYRMGENTITBUIREEAIIMINY (Meaningful verbal Learning) laln

1) gapuaisinsuugdiuniseunaun1siseun1saeu wagnaunazasudslalmiiing
o } % £ Y a a U A ‘NI o ¥ ‘ﬁl ‘NI a 1 Gl Y W
dvmnuianuilavesiSeudsnouinineNghanudilasedmazseulnivield dd
Lufidasdnlnnauaousasing

2) fapunisaaulagliiunisvesdn udasulmianisasiennuenlesseninmiug
Aa ! o v A a 1l v a
MlunneuiuteyalmivsenuAnsivgenlmifazdonioy

Y YV a

3) faoumsld Advance organizer lumaiafvelisouldiGousdreiiniumune
INNTABUNTONTUTIL LD AOUY

4) gapunisdigligiseuiinnisiseuiegraiininuvane Ingn13dniseuiseadeya
I sifonsliFeuieenifuvinamy

5) gasualsilauanseunannninneunaliseuslusedlnl

5. ngufnsieuiniuwuneuansatuiiadu (Constructionism) WWuni1siseusiiin
Mnnsafanderulunueuazmenuesveslisoy ngiseuilenaldaiuaufauwazy

1AnuAnnuLedlUasassATuulagofudsLazAluladNvunzanasy 1AiuANuAATY
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HugUsssuidniou mIvugdy, 2556, 1.11) nseulinAnueamnuinsBeuimuunaouansa
ullad@y (Constructionism) lawn

1) Walemalvgiseulaidenauaiuauls agviligseuiusgdalunmsanriuagnis
Seuioly

2) \unmsdnanmundenifianuunnsisiusuasiulselovidenisaiisesdnimg
1y Arweiin AuEIsokarUszaUN saluanenaty SwsBelviinishemietuuasiu s
aS19asIAANULAYANY TR usTadeaudne

Y Y a [

3) \Uuussennieniiauduiing WudwesiiviligSeuidnevau Yaeads auiele

Y Y

udelinisiseusiduluegainiuas
5. NTZUIUNITIDNLUULINIAINTTH

nNsrUIUMIRNKUUMAAINs s ldlunsdansiseuimunseunnsgIuns
SeuimemansvesUseinaanizoisng 13und1 science and engineering practices
(National Research Council [NRC.], 2012) N59DNWUUTIAINTTUUNTLUINNTAS 198 SA
ﬁLﬁmmﬂmiizqﬂmm wazAnmI ATy easenuludnvazyINaniud laseaig
38013 Buegiuligm anduduaiunisaouineimansuasmalulad Téivunnszuiuns
9ONUUUTIIFINTSY (@am., 2559) Usenausie 6 vu laun

1. seullym (Problem Identification) Wun1svianudiladgwmseninuvinie
Anneiioulededfavesaniunisal et muaveunvestigm TnegiFousuiu
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[J =
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Jululd defiuazdednin el Seulidusinninisaadioujifuaznishn Mseenwuunis
VNGRS %130 WUUINABY

3. 9ankUUIEN1IWATeM (Solution Design) 1unsussandlitoyauaziuifni
\Nedes lngdiseuhdeyailannnsdrmanazaumuninmey wana asluazeiuse
wiouvadnauaraulugULuUA1eY W 5UA 119719 unuds liveatuayuviselaudariy

a Aoy a4 A Y o v = Y a t%

anuAgunaall vivenetulgmnivuall Teelinnsandemnuiiivanalsenaunisas
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pnuuUTUNWRIEMslunswAtam Taemidminens fesdauazdouluny
a0uNSaIif L

4. Makuunazaiunsuidgm (Planning and Development) Wunsiuunaidu
Fupouvesmauiilym TnefFouseniuuuumantdym wosuuuy viouuusiaes
nsimusddutuReuTRIMIAET uUYEEIENS wiadloasdunurdeimunisnis e
wAteynn

5. edaau Useliluna LLaw%'quaLLﬁlﬁ%ﬂ’]iLLﬁ’f@ﬁﬂM’%@%ﬂNﬂu (Testing, Evaluation
and Design Improvement) iunsnageu warUsadiumsliauwestununse Ussansam
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wuAn nazvaunsuAtym wassadnduasnisaiiatua vienansianisns By us

e warsuiladaiauawusiiat luimuimely
6. WM sianaUssfiunananssuNsSEuMULLIMISERANAN Y

mytawazUsuilunafanssunmsiieudnuuuimisasiudng uonaindnisiananis
Boudmuuumensianavesauiviiithunysannissmiuuds S ealnsinaussouslu
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nsinuazUsuiliunaluanineieiSounantoanumzy 1AanssuLiionsious n1g
azvoufianuy A1wuAn LIAAR MEINIEEns Lazal WanusafLITweiFou B
wuvnensinuazUssdunaiifell (aam, 2558, 1.18-19)
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2. MyInuazUsEiiunanuANa1inTe (Performance assessment) AYINATNNTAYDS
A3vudszifiuliannisuantesnlagnsesannnsyinauineanaaunnsaifiimunly dady
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2.1.8 mawidgynuusauile

1. AUANBVBINTTHAT YU INLD

nsundeyninuusiuile (Collaborative Problem Solving) 1un1suAdgynisiuiu
Fausi2 au Fuld TnethmausslovdiigesmadumnssduliiAansdafionmisoon wnnin
msUseiiuszuen funndie Jensuidaniisnmsasynsoonunnimilendianunsou wn

rhgluganinala uaz losunauselevigaan
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I~ o
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o 1Y) A4 ado a - % % Y =
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I3 o v v ° I3 i .
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wAtleyn (problem solving) TneadeAuTIninaNAUMaIBAL NIUSIUTENOUTINYEDU 19U

N3d0aNIENINAU Mstanildsunudn nisiuslunansiaeitymnnaiy
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1Y

JuvaEinIsaeans anenendeasaunanddgyuazalassaiintulunisviauliaungnly

o

NAUNIIU
aonvuALESUNTRIUANYIAERSHaTINALULaT(@AIN.), (2560) 89AUSENABUVDINTT

wAteyMILUUTINETBS PISA 2015 Fail

(%)

1. nsasranaziiusnwianudnlanidsauiu (Establishing and maintaining shared

a A

understanding) visnefla WnISeuABaNINIATEYANaIInusazausinediulym aunsasyy

9
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yuneaAgfuniuesadnlungy auisaduanudilesufuietudym wang
muAaiudlefianndnlunguieswe Aamunasiiuinwarandlaifsuiuld GainiFeudes
ordumayanedemsiududdny suamdidandededudinisiinauesmesinGsuuassan
ANUENINSIVRIANN N TUNGUEY

2. Madenisauiunisfimunzanlunisuddayna (Taking appropriate action to
solve the problem) %1894 ﬁfﬂL'%‘auéfaqmmsmzqﬂszLﬂmaaﬁaﬂiimmmﬁﬂﬁymLLUU

wianazaiunisniudardutunsuiiuizauiulyni danudilatsteindavestynias

N

fouURnununlasuteumneniourafnnuNanisaLiuauy Nalaauaunsaluaiuil
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v o 14 [ A

Favndudosatfanisyanededns WU 11598018 NITUAALIANE N1549 I9IRBTOINTONS
Toudegrafinaiinaiiolinudisagarslulised diavaunsauidaymliegiaivszdnsam
£ (% 1 v o o 1 '3 } =3 a
aessuazitrlatesdnindie 4 mungunae uilulymlansalsein uwazseiiunagodnis
wAteyneng

3. nsasanaziiudnyisziieuvesngqu (Establishing and maintaining team
organization) ni1efs UniseudeudlaunuImminvesruleskazveaBnlungulaginig
wlanthifungauausakazaNatnvesaundnusazay Idanuivesndinnuduigly

1 3, 1% a wva = 1 a [ a 14

naudunwimslunsuitdgn YjURaungseidevvesngu whdnmusnwingssileula
I3 ‘:4' v & a v = ' a i =~ v
Juldnunenasliegiaue saunsdaasulviinisdearsseninsaundnlunguiielvinig
sufiuauussalmuneald dnSeuiliauauisalusiuiazaiuisasidunisauase
AshalazaunsaagiouANUAnuTReA @S lunsALOUAeY

Fiore and other (2017) 83AUsN0UTOINTUATYMMUUTINA DAL

1. nsasanaziiusnwinnudilafifisiuiu (establishing and maintaining shared
understanding) niFeudndusesauisaseylainaudnuiazeuiinnuiesls (wazaulungy
Sozlaifeniulym) ssyldhaudnuiasauiiuuueanerfunmsvieusiuiy Fanisnasyinli
ns1uisdamaniilaagesorfunisudsduyunenferiudymilaenisdeaisynny wasyin
a | [ 1 v A o < Y a 1 A 14 o o = 1 [ 5% a
Aanssusiuiu wusludeyandnduliivandnlunguielvinisiauduiaqaslulamed
uenanfidenesiinisnsiadevinguidnuaazaulaezlsing in1sasanesesiiondennad

SufULaLLAUNSEESNEIUNNT D4
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2. nsidenisantunisinmuizaulunisuAUegun (taking appropriate action to
C o ) g a 1 | =

solve the problem) iniseudLlusedausaseuUssnNUaeianTsunsitymuu siuile
Mgdrlugnisuidgmuazanfunisaudunsuimanzauiiolinuiwimienis widgymiiu
msaslouuRuazn1sdoans wu n1585U18 N1SHANIANAAIIL NITIAMANA KAZNI3LA5)
1 < g v = o &, A o % v [
Ae309 LUudU Mulinudndunazinliaunsaundgmle

3. Nsasrauasinwsedouraangy (establishing and team organization) #niseu
AOIFINUNUIMMTITIvR R ULRMaAUTNTUNGN ATaTIANaINTILAEAWLTDILAaYAY
Aanudilalaziasnngninivengusidadilaniuuansiesenitayananig wenani
niSeudesmiiiunisautuneunivuald dnisavveunaineaiuanudsavesnsuitym
algandunissauiu

aa I 1 = '3 1% 1 A [ Q’lj

A325504 A1, 2563 NAMDBIAUTENEUIBINITHAT YL UUTINT AL

1. nMmsasrsnazinudnwanudilaiidsadu nunefs anuaunsalunissezy Jgm
nsudslunug anudile wasyunenfediulymveswmuiesiifuaundnlungy siuvianis
Anpnuuaziiusnwnudnlaniisaui

2. nMsdenasandunsimvunzanlunsuatym vuneis anuauisalunissauiu
mnuadmnenswi o seudsuidymuaznaununisuidymidasnndesivaniunisal
Anmunlit lngeadsdstaindnuesaniunisaldym) @a1u150andunIsauLEu19l) wioumns
fimsAnaunanisedunuindulumudennamsel

3. MsadanarsnwTEleureIngy nuneia ANAINIIAIUNTIEYUNUIMNTNT Y89
aundnlungulvinsanuainuaiunsauazainuatn awnsavimuninalasuseuniny 1013
nszAulianBnlunguiinisdeanssendneiu aruisoasvieunaifinvuainnisaniiuaula
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2.2 WNARNONINIINITLIUU

v £

2.2.1 AMUNNBVBINATUYNTNINTITY

o £ = . . A v a a o

NAFNONININNIILI8U (Academic Achievement) HUNIRINYILAZUNNIT
Anwr Tueunnglivanevinunadl

1. Eysenck (1972 : 16) Na1791 WadugndneNIsiTen wunedia YuInved
anudnsanlannnsiseunendeanuanisannizyana Inefuadiwadugninianseu
91992191191N1159929n115018 NI0AzRUUNLAINIINTIY ¥38819TARIBRUUNAADY
Y o Q‘ a Y
TaradugnsnenIsFeuly

2. Good (1973 : 7) AT HadUQMENINITISEY MNed AUIUTe
Vinweinannsseusluiveng q Alaseunudy Faldanuanisnaaeuvesyaou

3. an wwlnyad (2537 :39) nd11d1 WadugnEnien1sitey vaneda

a =i = o o = a % o oy A o

N ANIIUNLANIBENTIAINEINNTatUNSNSEYIdmiladdlalaaniilinenseyinle wsenseai
Iepsnaufiaziinisdounisaou Jadunginssunamnsainle

4. ARST AINTYT (2539 : 31) NA1II1 WAFUHNTNNNITIEU NU8D
ANAINITANINTTHERIBENTIANd 1L FIveIyAnalun1sdndinuild Feaunsadndie
WU UNAFUa VTN LY

5. @unen wwadsenu (2545 : 6) Na1190 NAFNAVSNINNITISEU NuNBds

9 = ay v = % o Y v =

A3 MiseAuaNsavetuanafininannIsteus Ineaunsatlllduidynivsedne
nowlladls FawadugrndnanisFeuansainlasewuunage uNadug Vs

6. WS s35UTAU (2544 @ 14) N1 WAFUNININITSEU NU8Dl

ANNIVTEANEINNTTRIYARadUlALNAINNITSERS kazAmasatunsiiauilulg

[

witymuaz@nuisels Feansaialameininsdonssuuunagsu

Y % L4

7. ¥y anuwsd (2546 : 10) na1vi wadugVIMIINTEey e
mnuiiernuamsavesyana Mldnnsiseud Tnsannsahewd anuamisaluld
widamiSefnuwsediedls wnunsatadewniesdioviouuunageu

8. Yo wawna (2547 : 12) wadugniniesnsiFou vinefls audnvoy
mwdudaluainug anuanunsavesyanaiildandszaunisalnsiieus suiinainnng
Aneusuvdenisaey  vhldinSeudmuaunsonienginssuiiiaudy 3 du ldud du
wisfide fudefide uavfuinuedide Feanansaialdainuuuasuauviie annmsdans

noAnIuwazANdLSlUIUBY 9 Usznau
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a4 A o o a [y £ a
2.2.2 Lﬂiaﬂuami‘mUﬂqi'?ﬂLLagﬂig LUUNAEUENININNITLIYU

n157ANa (Measurement) wazn1sUseiliuna (Evaluation) fiA31umIe
wanansiuluuisseiiu. Janisusadunalinnununeninend leedgldaumneveinis

Towa waznsuseiliunalising q Ausail

AUNNIYVDINITIANA
1. Cronbach (1970 :26) na1111 N1sIaNaldunISAINUARILATYNT D

'
% Y v oAa

Fryanualidniudwewiowsnisaliduluaung

'
a

2. & awee (2539 : 10) na1vd Wunsiiedesdelunseduddledmila

WalileunTauSunuvesdstiy

3. Nelson (1970 :1) nan31 nsdawaidunisusserenginssuvesinieuy

< a = " al [y ! a &
PRI RISUIRIE GaTaY! slj\‘illlLﬂﬂﬁﬂUﬂm@qﬂ@ﬂWQ@ﬂiimuu 9

1%

4. ¥y Qeunn (2531 :639) Na1IN NSIANANNNEDY NISUIUSUIAUYD

ARSeenuaInseusinatulumdnSousenuuduiias Mmewnsedledmnsunis

Y

[

fodadslainufonsulavionsfisnsanemevesiinuduudedidla

5. Ygns uwasuna (2547:14) @it msdana vaneda nspuIunngi
mmuasnduiiey niedydnuailiiuudasniisvesyaingvienduyana sauva
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