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ABSTRACT

The purposes of this research were: 1) to study the results of artistic creation evaluation
of grade 4 students using learning activities based on the concept of STEAM Education. 2) To
study self-esteem of grade 4 students after learning by using learning activities based on the
concept of STEAM Education. 3) The study the satisfacation of grade 4 students toward
learning by using learning activities based on the concept of STEAM Education. The sample
consisted of 33 students studying and and subject teachers science and technology art
mathematics in Grade 4/2, Academic Year 2021 in Bankreengkrawia school Kanchanaburi
under the Office of Kanchanaburi Primary Education Service Area 3. Research instruments 1)
Art Creation Assessment 2) Self-Esteem Assessment 3) Student Satisfaction Assessment Form
. The results showed that Evaluation results of art creation of Prathomsuksa 4 students after

learning by using learning activities based on the concept of satire education. Overall, the

students had a good average score for assessing the creation of works of art (X = 2.84 S.D.
=0.10 ) self esteem at a good level ( X =2.66 ,S.D.=0.09 ) Satisfaction results from

participating in activities at a high level (X =2.63 ,S.D. = 0.37)
Keywords : STEAM Education ,Self esteem ,Art activities
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mMsUsedlunsaeassinanuAatzeglusedud (X = 285, S.D. = 0.32) Fadulunuaunignde
7l 1 finanuaiassasinunmeglusedud WeRasanedu wuii nanuaiassdvesinFeud
naAzLUURAEEIEn (X =2.98, S.0.= 0.12) sesaan dun suszeznalunisaisassAnaiu (X
= 2.95,5D. = 0.17) fuarwamnudladon ( X = 284, SD. = 0.37) Fruaudnaiieassn
(X =279, S.D. = 0.38) gunszuIUNTasNaTIANauAalznsvinaunisun Jynn nsliannu
souile (X =278, SD. = 0.42) wagsuiiinFouiinanzuuuadoman liun vinwelunisaireassa
HasuAals aulsedln @a1891u (X = 2.73, S.D. = 0.45) AIUaIAU ANHAN1TUIEIUNITHANTT
afvaTsFnanuAalzvesinGou wuimsinudasivannsaisassanuindu vildly
nafiftrunuazgndesmudatmuavesssianiu Suasdladlemannsatunadsassduaiy
Aavglad anunsoundam wasndeulinnusiuiiolunisiaungy a519assAnadue 619Ul
oy ulumudeuszifiu

3. mafnvinaninfiunualunuiesresinsudulssouAnudil 4 udinssoulagld
AenssumadoudmuuunAnasfufinu (STEAM Education) vestiniFoudulszaufnudi 4 nanis
Usziiunsiiugaavesnuesdinsuunlusedud (X = 266 , SD. = 0.09) Gadulunuanufgiude

71 2 Wefinsansieriu wuin aundniseudnswunuaitunuesasdian toun Auaiuniagila
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Tunutes anely Yserivla wasimswautes (X = 2.78, S.D. = 0.06) agfluszdud soeadun tauwn

% ¥

PUAUNTERDS 85U (X = 2.65 ,5.D. = 0.02) AMUAMUNALERNIDDN NAWARIANUAAIY Tuaduy

duRua1Y (X = 2.65,S.D. = 0.02) aglusesuf AMUNITERUTULAZIANTHHDUIINAINAINITH HIKa

v v

Jududvd (X = 2.65 ,5.0. = 0.08) eglusedud auniseeusuteianaiadnaiududuni (X =

A o )

2.62 ,5.D. = 0.01) sruanudasulunues dulalumnuaiuisavesnuasidnatdudusuni (X

2.62 ,S.D. = 0.01) ag/luszdud sumRnadsassAinadusuguiinn (X = 2.61 SD. = 0.07) ®

e

Tussaud wazsnunseensudeRananiinailusuduanyine (X = 2.60,S.D. = 0.03)
4. anuianelavesinssutulseaudnuiln 4 Nddensseulagldfanssunisseuiniy

LuIARazANAnY (STEAM Education) wuidn Tunawsiuegluseduinn (X = 2.63 S.D. = 0.37) eR

Ya o

Juluauanyfgiunisideiivualiluden 3 Gaiidelauenuszsiniunisuszdliusiesuianun 5

Y

AU diail 1) MUUTIIINIA 2) AUATHADY 3) AuiansTuNISSeL; 4) mude/angunsal 5) Aunis
Y a = a v A P ¢ vy A ¢ Qj' VY
TauarUszluna Feansussdliunuininseulianuisnelasuie/fanaunsal sniigadusudu
71 1 fanssunisadnassiranufalzuaznmsidunualunues IngldfanssunsSeuimunuianas

fAufny) (STEAM Education) vestinisautuuszaudnuli 4 sude/fangunsalegluszduun Ju

1Y

F1AUN 1 AU sinkasusediung (X = 2.96 ,S.D. = 0.17) 5898911810 UN 2 bakA AUUSITEINIA

'
v A

(X= 2.70,5.D. = 0.43) &wruf 3 laun Aufanssunsseus (X = 2.65,5.D. = 0.39) @19Ufl 4 laun
douazgunsnl (X= 2.44 SD. = 0.43) wagsungiaeuiinaUssiiunadnafuddugaving (X= 2.40
,S.D. = 0.34)

msfnynanIsasnassAnanufalziaznisiiunueluauedagldfionssunisiseugaiy

a =

LUIARELANAN®YT (STEAM Education) 89Nt g usuUseau@nu U9 4 a1u1509AUs18Nau8Ins

a a

Jea1nfanssumuwIAn STEAM wiilviiiSeulaieulesninuiannns 5 maniiv) fe Ineremans

)

walulag dene Aavy adlnmans lngtwuifnasfudnyiintieysannmsmseseniuuiuiu wusdu
ANUAATINAL BBNKUUNNTYINL K1UNTEUILANTATINATIA Mswasuanwadounsieus 19
FdaUzusurewnslnivesanuaynauiutazauaynauuliiuieas su 1ulunuvguives
(Messier ,2015) ftunaulunisiaulidutou iemilauinmenaradrsinuglussinEey ng
TiiniFoulduaninudniiutagiuiladstutasfudunadaimuadiamnnudsaiiassd an
TupeuiitiniFeuld sl foainanisusaduionsmeylussduf  MsgouuUUYsIINITHANNATY
wealulaflu duasuliiAnnnufAnadrsassduazniinlunsuidgm wastiludsegndsod oi
Bougreldld winanuasiivuiafiunnsisiusenlusiarsmnunanilslunues Wulununguj]
99 3gm3 ndFu (Po Ngern ,2017: 320-324 ) fiinnnsussqidmuneflenasudnsanssmunis

INWHNU N1TDDALLUU ﬂia‘ﬁ‘U'J‘L!ﬂ']’iﬁ’]ﬁuLﬁ@ﬁﬁ]ﬂﬁimaquL“ih@jﬂ?'ﬁﬁ’] bAUBNANTU Lﬂumiﬁ%auamamu
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agefiauay i lminssudulaluanuaunsavewnues wagnanaldmainnisasieasshna au
aufinuniianasainassdeanunliniunssuiuniswaziuinivenguauedliiluegned viling
n1saseassAnauAalzeanu1ogluinueln @enARITUAINLWIAAATINUNGY VDY Ueddns
1Bo011uN (Eua-Anan,2543:106) lsina1liin unufauzufum (Art Production) uwnuilatuayu
WigSsuaihwanumedalsiiinUszaunisallagnse elilannvinuelumunisdndulanaznig
ldnnuAnas1eassa

mMsfnynanIsasnassAnanufalziaznisiiunaetuauedagldionssunisiseugaiy
wfnazAuANY (STEAM Education) vestinissutdulszaudnu1Ui 4 d5Usuun1sdnnisiseu 970
avua 5 Aanssy Ae 1. iAusInlunand 2. 155ausdludnging 3. sessegsoulan 4. Las9INAN
917ng 5. Wieanuand wustuneunenlvidniseuladn 1uny FuAumdeyalauazysannis
ANN3ANTUSUR i liiAnussaunsaliazanudtivi anunseagudsiisousuuvagyioudn Lile
Wauenaumuzauivisvesinbey dvduynianssuazinszuiunisdeunisaawdu 5 Tunsu Ao
o A J o & S o & v ¢ & o & 4 awva & A& J o
Ui 1 Putiauelilen Ui 2 TueenkuuaieassA Tuil 3 Juasleu Ul Tui 4 Jutlausraiy
waguil 5 Tunsuagliarefiusiena 31NNTEUIUNITATINETIANANTTY TIURANURAULIAEY 20 YU
fudn 1 veuseu dnisudiiauinisiiuwinuznisadsassananuivwduluaunssuiunisiingy

v v ' =] Y o v ! v & &
nusanuuuld lanusuielunisuszendldvinueuazainusungniseenuuuasiassaiduluny
e ved (Yakman,2015) Annseeusudsanauuaznisuanuasuninufeiueiig n1ssusuineu
URBU FANAIAININ MIAINBY UseiluANMUFSIMaTANAANE 10TENINNITANTUN YTINT
1 v - (Y &l a dl' ] ¥ a & o (4
aganvaemeNMadenlesiuimgnsalinuasaietinanuiluuitym Jnse duame uay
novonassassaasiun q 1o Wulumunguiives 25sunsd w3sslnd (Trimpo,2016) WniSeuiing
nsasnassAnanuAaUzainfanssuiesniuandlaniign Wesandufanssuiildvinvsaauaiuise
a [ < 1 o 4 ] A v o 1 I
fyualng Mmeanuansaiduegienn vlinausiuiieduvitauegusun 1Wulunsaniy
[ 2 I3 v 4 v ¥ & a 14 & 1
TngUszasd wa@saiuniglunan Wngldanuiainudilaludeniuszneuamnuanaseassanu
NITUIUNITAISINIUTINAUREUSEAR @18910 dnsundgnianizniila nslvaiiusiuide i
WINVY waNFuTiuwaziulunsvinienu
< ' v o & =2 A o N v = 1%

HamMauauATtuaueainssutulsEaufnuUN 4 vaensiSeulagldfanssunisseus
MIuKIARAzFAuANY) (STEAM Education) vesinisaudulszandnenUn 4 iulunuauuiigiu e
=] a < 1 I £4 o £ ! £ 1 I ¥ v [y
UMY U ULURTUTIIATUTIINUA 7 AU LABZATUYNLUILUUTIHUDEDAAR DILAUIZAUNY
Aanssumutonu el ¥y auinive1nsiuamA tuAued S9a1U1308AUTIERINNANTT
Usziiu ladadl duenuniagiilalusues danufianela Useivla uwastansnauies danseiuaud
2 gpsinisauilavihnuninmeauaunsodlegdlufanssud 4 1309 uasananeniing Gadu

NTEUIUNITNNINIEAIUANNITALALAIUANAS19ETTA latnSsuatuTasinAanssules dsagau

-201-



NFANSANWANERS WnINedeRaling WIS Wi uaeIgns W3y

Uil 21 adudl 2 (3N IAN-Suna 2566)

asmnuiianelanazUsevivlalviuidnSeudmwaliinaunseiiesesu senniseusileninives

v v Y

Aanssusely wazszninanisvinauvesdnissuludunsunisitausnanududunauindnausiu

AMNUNELANIDDN NduanInNARLTLeETiANA a1anTneS uiansEUUM T TiIngueuTule
a¥9as3d fuasiaeu uazndlazasunudeasdeluudazAanssy uidilanufndn iWusieegiig
dofostuthiauenanu Geasdasuldvisairsusssnaldmadadstauuaraonuaniiainue
nsvnusarniaueunitwdsy Wedinmsiauenanuriliinieuldifunaruuas Suils
wuavensUURnuandunguiaianisseniusazim s Buainauaansa Juvunauves
Wounguduiivled uaziinanudeduluanuaiunsavesiiou ianssensunaziasnlunig
Anifiurenfiowislunguuassinengu andauAniuwanasiueenuusdsaddanuddyiuiieu
7 lunseAuse uilunsdiiAndeRanainseminaianssy 1w vivian gunsalideme niowvnilade

v a v Y

Meuenililldiinannguauveinues dniseuansageusudeianatnwasneeuseuiaclam

] £
R U o

waznSouuiluieliinsdsuuuanfivy sousumfvy Awuzi ToasuiuUmasnIsimuIIY
~ ! v v a ¥ P v v Y] a
vauaulunguuaranaziasulad 31nfanssy eenuand laasisanudseivlalunanunaues
Toasn9u danudadulunuee dulaluauaIu1save9nULee LaZlAANISANSNALLEINEIUTAYIN
nasulaananlufanssunsn 9 FuAnannsusziiunuesresinEey danudetuinmninisyull
AN UNISYINURaUEKAZEINNSVIRaNU L A mmaaﬁ’]mimmﬁﬂguawmaié’ﬁ%%a
! | a ' ~ A v oA AV e v | = o oA v | =
seninesanAangsy tunguniddniSeuusauiliianusiudeunidniiewindilaiinuied
AnuAnkazinugiiou llaaundnlunqulaldanudnasisassAardansivaniunisalianiz v
winladnan Woulungulvanuweduianyiefuwdsnuiasteunnglilaglimaslagaiuuagiu
nasuazdnsa Wenaundyiutymiamisasuiiedulamls uddesuiuassassananule
gruiugensutafanainiifiatuidulununguives AeT alls (Coopersmith,1984) 1911157
yapaia1sanUszilunuesudinanseanluwdveaniseousunues Wunisuandliiuiweunning
WaveyAnanilsanuledlua1uAIINaINITe ANEIALY LLazmmLﬁuamﬂ'wmmmauﬁ@mm
N52F0395U AULLDIINASHANUNIND LI UAINUAILITOVDINULDY bASTUNNSTUTULALEDUTU NAIY
INAJHADULAENAULTOU 7 doAARBINUNGBHYeY 8a53 159N ( Rodthong ,2011) ATNEeY
v d‘ a o 1 [N d' U a % 1 U LY} [ 1 ¥
wiauasndyivdymsing o lngldvienswanunsaiagdndulaundeymsing o wazuusieglunguls
aghamnzay Bufinuluimivesiiles NduanIAUAMILEBNTUAINEILNTOTDIRNUDILATE DY
= v i = PR Ao a va a P
ANuianelavesinssutulssaufnuli 4 AddenisiFeulasldianssunisseugny
wuIRARAERUANYT (STEAM Education) @1u1sasiusienalanail aiunisiawazuseiiunadissauna
genigalududunis agiaeuludUssidunasd ey fisssy IneagudaliiniSeunsiunaeinis
Usellunaarmi wisiduwumndunisyjoRduluauingUssasdvemiienisseus naeinig

Usziluradanudanuiazasnnaeeiuyaussasdanisisous lunnasamiinisinuasyseidung
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U a o a U Y A 1 a vV L% a 1 a
tniseuaransadnanisusaduluunladiulseld dnaegreunnlunisiseuiveninseusenanssy
[ = 14 = a < o o A b4 = IS
szauauianelasuussenia dnan1susadududidui 2 vssemaluiesiouavoinuaziiuas

' =~ | Yo o = A o4 & = & W | DX =
ainadigane dwaliinSeuitousgediniugy Wenunlumssswdudad dwalviniseuiaig
Judad fandeunatsuazaynauuluszninenisiifanssy wanisuszduanuiianelaludiud
3 iufaNssuMsses dnamsvseiiufanssumsseuidaasuliinssuaunsoadassdradule
agufufinuANaaLazaNaulaveInues Aanssuduasunisseuiduasuliinseulailona
AupTIYaganusINEaRssuIIvanvate Ingldinalulaglunsdusudoya mesuilonias
INYIFNENT NTTUIUNTVINUMUTULUUTAINTTY WAZNITAILINNINTIAIUYRTUNUIUNTIN
AanTsu eg9dase adenuaynuaztauladenanssy aude/Janaunsaliinanisuseiliuniudi
walveglud1dun 4 FellanuwnzauiuisvesinEeuy aglimslddenvanraiy Muadeuaziiauls
Y ) J o LY a v 4 IS a i o v o IS U
JpassiiganededuiuiniFeu wazsuagiaou dnan1susuidiuegluddiuil 5 agiiniseeusuils
AnuAniuvesiniGeunney ageilald realirmuusiuaglinnudismdeinGeunnauegieings
LidadurIedmilluvasiinnsiseus warduasulvinSoulinudnsisuasiassduaznduans
AUAAWiY WieRnlinduansean laediuwwininseuiunisfnegaluduneuisnisysannis
maniauidunldiiiianaiunisainassarnanu wagdaslinnulunisasunmumguivesiem
[ a v P = a [ ! = =
JulumuaunigiudiFeudanuiemelalufsnssuduegieunn ewwnnseuiunisaeunvainvang

a ad a o 5% a ¥ v P a v
wazildeuandsiu 9 vilvlarumiseuiegnasniian dnissuliaiuaulalunnfanssunszls
LAAIAINAINTODEUANT waznanufitnSsulssduaueslinewhfanssutuAuninfieevinly
wnfaduanngbidniseuinanuaiagilenslunanuueinues wasnauresiioungudu 9
a1usaysannshiiasniuldegeaunauiy afanudeduluanuaiuisavemuies uag
AebiAnnswiuAnATluALeY NsWiuAuATuNaIY kaznsaseaun1ngile aswunguives
A13nile (Carpenito,1983 : 392) fina1yi1 nswiupmalunueuduyndnegmilavesyanaiiazd
Msfindunsiiuanaiunwes 91nNsUsTlunueduE0sruaINNsaLasN 158U UTEIEIAN T

nsfduiusnniuyaraddguanin sxibianinuwinsiunuaiunuesielulunisdduidia

taiauauuzlun1siluly

1. MmsAdensfinwmanisadsassAnanufalzuaznisiiunuaitunwedlagldfanssunig
FoufmuuuiAnaziiufing (STEAM Education) vesinGeututssonfinudd 4 Hunsdaniseu
msaeuluguuuunsysanmsdud ey asdaouszdesunumlunadenlosming mahanuily
TfUsznauanuAnaseasse wagnsasalssaumsalmsviauliduinSeulaifnesdanus uwag

wandulidniseulanansnudamulungy Mstieiuiesizinu weliianisseusumuaniiu

LAz INAUIATIERIY Neuaileu] U
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2. lumsthuniSeululd agdasumsimuningUszasdvosiansalvidanuiesainnis
TansseuinuwAnasiudnu (STEAM education) {uNSERULUUYIUINITIN 5 ANERTIV
Feanunsadenleslugnaniniousldegamainnats amisavsugvuuuAanssaliidulaa
Tnquszasdlaifuetned mndafanssulnsuininguszasditaay azlidmanszuaunmsanduly
pmguinsdansFoudmuuneaziudnw o1avilidnSoudiaudilanaiandeuainesd
mmiﬁlﬁmﬁuismwﬁamsu

3. msdamdsuiangunsalsesuiuAanssumadulumumironaFoudiieidunisaing
Uszaunsallmiuazaensuiunisufufaulufanssy Mlidanssulimunsounazaiunsoaniunig
fednwiaiflos 110157 Fanaidenld Yan/gunsal fmneauiy dwadtunisareassdnaiunes
tinGoudueeebs

4. INNTIAAINTIUNTIANTTUIMULNANALANAN Y (STEAM education) ASHABUALS
aoundunourasn e duluauinguszasd vn 1 Aanssinmsdanisdeud ieadeenny
T lun1sAnas19aTIA miﬁwmmi’mgim’]miauLﬁmmmL%'ﬂiﬁlﬂlu%gumau"l,élﬂuaéwﬁ SERNARIN
fnsiaumanuizudusiy
Forauauuzlunisiiddendedely

1. msAnwimansldianssunisiSeuimunnanasiudnw (STEAM education) fidsadu
maiunAnuedutinGeussdududu 4

a v

2. msfinsfnuuiunvesngusnegndlunside Midutadslumsiiunmanuiesisaiu
NsIANSELS viseuanmiloanmIdansisuinuwAnaAuAny) (STEAM education)
MmN EUWEUTURUUAINTSUNMSIS B UL WIARAEANANYY (STEAM education) fuguiuy
MsdansEeusdu q IdmnuuenisuazdmadionsiuguAvesmuedutiniFeuldvielsioeisls

3. mstimsAnmsdanisiSeunislusuuuunsysanmsdy o Tumsarenisiiiunudiues

LY a
AULDIUTNLS U

References

Anantana,L.(1980),Art in School, Bangkok:Graphic Art Publisher , 1980 .

Bourpha,T.(2012). Self-Confidence of preschool children as reseachers learning,Master of
Educaion Degree in Early Chikdhood Education at Srinakharinwirot University
(In Thai)

Gasman,S. (2002) . Learning process management that focuses on the student is
important. "Integrated" teaching

Kaemanee. (2015). Science of teaching: Knowledge for effective learning process. 21ed..

Bangkok: Chulalongkorn University Press.

-204-



NFANSANWANERS WnINedeRaling WIS Wi uaeIgns W3y

Uil 21 adudl 2 (3N IAN-Suna 2566)

Kaunhavech (2000) Nawattakam Kansueksa , 5 ed.Bangkok : Chareonvittaya Printing

Khotrakul., S.(2016) Educational Psychology. 11 ed. Bangkok : Chulalongkorn University Press

Kumphu Na Ayuttaya,P.(2007) Effects of art therapy programs for groups on the self-
esteem of children aged 9-11. Chulalongkorn University/Bangkok.

Ministry of Education. (2008). Basic Education Core Curriculum 2008. Bangkok:

Agricultural Cooperative Federation of Thailand Limited

Ministry of Education. (2008). Thailand Basic Education Corriculum B.E.2551(A.D 2008)
Bangkok: Kurusapa Ladprao Publishing. https://www.ipst.ac.th/wp-
content/uploads/2020/10/CoreCurriculum2551-en.pdf

Nimsamer,C. (2016) . Elements of art. 10 ed. Bankok : Amarin.

Po Ngern ,W.(2016). STEAM, Art for STEM Education:Improvement in Perception,Capacity and
Inspiration for Children .Journal of Education Studies Chulalongkorn University. (In Thai)

Po Ngern \W.(2018) Creative Children’s Arts Activities : Citizenship .Journal of
education silpakorn university (In Thai)

Pornrungrueang ,C (2003),Creative Thinkig Bangkok.Chulalongkorn University Press
(Cuprint)

Rodthong ,Y.(2011) A STUDY ON COMPARATIVE SELF-ESTEEM IN PRATHOM 6 STUDENTS” .
Master of Education degree in Guidance and Counselling Psychology at
Srinakharinwirot University (in Thai)

Royal Academy Dictionary,Royal Institute Edition,1999 1% ed.Bangkok: Name Books
Publications,2003

Santipaiboon, j and Po Ngern,W (2017) “Learner’s Development Activities by STEAM and
Productivity Based learning to Enhance the Process Skills and Creative Ability in Third
Grade Students.” Journal of Education Chulalongkorn University, 46(3).69-85.

Sithajan B.(2017) Developmant of art instructional package based on STEAM
Education enhancing creative process for the fifth graders. Master of Educaion
Chulalongkorn University (In Thai)

Thouthong,P. (2014). “Naeo Thangkan Wichai Lae Phatthana Ongkhwamru Dan Kan Sangsan
Sinlapa Wichakan “Journal of the Association of Researcher 19(2) (In Thai)

Uea-anan,M. (2000) . Teaching and experience in aesthetics and art criticism Bankok :

Chulalongkorn University Press. Bangkok: Chulalongkorn University Press

-205-


https://www.ipst.ac.th/wp-
https://www.chula.ac.th/cu-services/information-services/cu-printing-house/

NFANSANWANERS WnINedeRaling WIS Wi uaeIgns W3y

Uil 21 adudl 2 (3N IAN-Suna 2566)

Uea-anan,M. (2002). Reformed Art Studies: Background, Philosophy, Principles
Curriculum Evolution teaching theory and research (2) ed.

Wong-Arsa,C.(1996),The effect of training on self-esteem enhancement in fifth grade
Students. Master of Scienes degree in Applied Behavioral Science Research at
Sirnakharinwirot University (In Thai)

Blakely K. Tsurusaki , Carrie Tzou , Laura D. Carsten Conner , Mareca Guthrie, (2017),

“5th — 7th Grade Girls’ Conceptions of Creativity: Implications for STEAM
Education” Scientific Research Publishing (8) : 255-271

Coopersmith, S. The antecedents of self — esteem. San - Francisco: Freeman. 1976

Coopersmith, S. Sei: Self - esteem Inventories. 2nd ed. Palo Alto, California: Consulting
Psychologists Press. 1984.

Danah Henriksen , (2014). “Full STEAM Ahead: Creativity in Excellent STEM Teaching
Practices.” The STEAM Journal 1(2) : Art.15

Guy,A. B. (2013). From STEM to STEAM: Toward A Human-Centred Education,

Creativity & Learning Thinking. in Papers. European Conference on Cognitive
Ergonomics, (ECCE 2013). France: Toulouse.

HenriksenFull D. (2014). STEAM Ahead: Creativity in Excellent STEM Teaching
Practices The STEAM Journal. 1, (2), 15

Korea Foundation for the Advancement of Science and Creativity. (2016). Introduction to
STEAM education. Seoul: KOFAC

Maslow, A. (1970). Motivation and Personality. New York: Harpers and Row.

Messier,N (2015).The How’s and Why’s of Going ‘Full STEAM Ahead’ In your
Classroom.Retrieved from The How’s and Why’s of Going ‘Full STEAM Ahead’ In Your
Classroom | EdSurge News

Sousa, D. A. & Pilecki, T. J. (2003). From STEM to STEAM: Using Brain-Compatible
Strategies to Integrate the Arts. Thousand Oaks, California : Corwin Press, a SAGE
Company.

Yakman, G. (2008, February). STEAM education: An overview of creating a model of
integrative education. In Pupils' Attitudes Towards Technology (PATT-19) Conference:
Research on Technology, Innovation, Design & Engineering Teaching. Salt Lake City,

Utah, USA.

-206-


https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/journal/articles.aspx?searchcode=Blakely+K.++Tsurusaki&searchfield=authors&page=1
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/journal/articles.aspx?searchcode=Carrie++Tzou&searchfield=authors&page=1
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/journal/articles.aspx?searchcode=Laura+D.+Carsten++Conner&searchfield=authors&page=1
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/journal/articles.aspx?searchcode=Mareca++Guthrie&searchfield=authors&page=1
https://www.edsurge.com/news/2015-05-18-the-how-s-and-why-s-of-going-full-steam-ahead-in-your-classroom
https://www.edsurge.com/news/2015-05-18-the-how-s-and-why-s-of-going-full-steam-ahead-in-your-classroom

MFATANNAENST UNINeaeRaUINg WYISHY AUNHY uagIgns Ins13y

Uil 21 adudl 2 (3N IAN-Suna 2566)

Yakman,G.(2015).STEAM Education Program Description.Retrieved 7 September 2017
https://steamedu.com/wp-content/uploads/2014/12/STEAM-Education-Program-
Description-11Nov2015.pdf

-207-


https://steamedu.com/wp-content/uploads/2014/12/STEAM-Education-Program-Description-11Nov2015.pdf
https://steamedu.com/wp-content/uploads/2014/12/STEAM-Education-Program-Description-11Nov2015.pdf

