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This research developed a STEAM Education activity package on chemical bond by
using the problem of overflowing garbage. The purposes of this study are 1) to develop efficiency in
terms of STEAM education activity package on chemical bond to enhance 21st century skills on
learning and innovation for high school; 2) to compare 21st century skills on learning and innovation,
including creativity and innovation between the pre- and post- sessions of the experimental group,
and then analyzed using a t-test for dependent samples; 3) to compare 21st century skills on
learning and innovation, specifically creativity and innovation between the experimental and control
group, were analyzed with a t-test for independent samples; 4) to study 21st century skills on
learning and innovation, including creativity and innovation as well as communication and
collaboration. The sample was high school students with two rooms selected by cluster random
sampling. The experimental group was taught by a STEAM education activity package. The control
group was taught by inquiry-based learning (5E). The research instruments included 1) a STEAM
education activity package; 2) creativity and innovation test; and 3) the assessment of creativity and
innovation, communication and collaboration. The results revealed that: 1) The STEAM education
activity package had an efficiency at 74.79/70.47 which was higher than the criteria of 70/70; 2) the
experimental group had better 21st century skills on learning and innovation which included
creativity and innovation in post-session compared to pre-session at a .05 level of significance; 3) the
experimental group had better 21st century skills on learning and innovation which were creativity
and innovation compared to the control group at a .05 level of significance and 4) the experimental
group have 21st century skills on learning and innovation including creativity and innovation as well

as communication and collaboration at a level of excellent.
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5. LANAITHASINUIENLN L UAINUNN B TUARITTHN 21

5.1 NFAULUIAALNENITITEUS LUARITTHT 21

v
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unnsAneuaevinulaiueAnnaaiunsBeusluineranssen 21 A
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a A % ]

AR N WINARQTIEN 21 (Partnership for 21st Century Skills, 2009) 14

v
=

nanafanseuuuAnientaieufluamasnsd 21 s

1. 317U4N1 (Core Subject) Usznavusiag n1#189ng e (English) N138711
(Reading) Aalzn19ldn111 (Language Arts) N11d1Atyaaslan (World Languages)
Aaly (Arts) AIRANART (Mathematics) LATHFAERAT (Economics) ANaNAdn3 (Science)
nNuAanS (Geography) Ussdmrnans (History) LaznisnAsesnazuiininalilo

(Government and Civils)
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2. LLuqﬁma?qﬁa;"luﬁmsmﬁ 21 (21 Century interdisciplinary themes)
Usznaufiag Andniinsialan (Global Awareness) ANENUTIUAIUNNTRU LATHTTA 374
LL@:ﬂﬁ?LﬂuEﬂﬂ?zﬂ@umaﬁ (Financial, Economics, Business and Entrepreneurial Literacy)
AYNHENUTUAUNALNBY (Civil Literacy) AMMNENUFIUAIUGLNN (Health Literacy) uay
v v QI b % N .
AANHIWUTIUAIURILIANDN (Environmental Literacy)

3. NNHEUNIARNITIEN 21

3.1 yinwen1sBauiuarudnngsy (Learming and Innovation Skills) iy

'
=

WnweNd1Aydrudunismzanmainnniensesin@aulunisidinglanaasnisineu
dsznavdiag
3.1.1 ANNAAATINATTALAZUIRANIIN (Creativity and Innovation)
wiiatly And319assd laeldmatian17a519ANARN VAN NAIL N1 UEF19479A 1TuNT
o a 1 1 = a a v %
W uuIAn vl < etialidsz@nan n uazn1sliuinnssn
3.1.2 N1TAALITNININELAzN1TuAT Y1 (Critical Thinking and
. 1 d‘d a A v 6 1
Problem Solving) ku4iflu mananiilsz@nsnan Inanisldan1unisalsing  auany
a g a 1 = a a % dl o 1 dld49/
WA A viiazlssiiumearanteililszdnsnaw uazufitfyuinin llguuamnanma
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AHANATYR LN TUsTgUInNNg LR
3.2 Wneefruansaumnd ae wazinalulad (Information, Media and
Technology Skills) Usznaufne

3.2.1 ANENUTIURIUA1TAUMA (Information Literacy) ABN13
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|
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3.2.2 mmﬁfﬁugmmum (Media Literacy) Aan133LATIEHADLNE

v 1 1
o o AaA

At lan@anisuazn1saieiianingde NsasNARI WA NNANNIUNNZAN
323 aninuguntunalulagaisauinAnaznisaeans
(Information, Communication and Technology Literacy, ICT) Aan1sldmaluladlfeg1al
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3.3 ﬁﬂﬂ:%ﬁmmzm@ﬁwm (Life and Career Skills) sznaudng A

!
A ' a aa

BAn LA AINAIN190 TuN19U5UAY (Flexibility and Adaptability) A9MNARATENLAENS
TiNAULeN (Initiative and Self-direction) Minen19AIANLATNTEWE I UMW TIM (Social
and cross-cultural interaction) NN NNANARAUATAIINTTUNA (Productivity and

accountability) LL@::mmLﬂuéﬁ’nmxmm?uammu (Leadership and responsibility)

Core Subjects and Information,
21st Century Themes Media, and
Technology
skills

Life and
Career Skills

Standards and

\ Assessments /

Qiculum and Instructy
Professional Development
Learning Environments

NNUITNBL 4 NIOLUUIAANEN9 e LUARITETN 21

111: Partnership for 21st Century Skills (2009)

aa o o

wenng AsAnsnde (2013) ”L’rﬁﬂromﬁqm@uumﬁmLﬁﬂmiﬁﬂu’ﬂuﬁmwmﬁ 21

e
1. mwfg‘lu%wéfﬂLmzﬁwmﬁ‘uﬁuﬁzﬁq ”m;a?’]m”uﬂmwmﬁ 21 (Core
Subjects and 21* Century Themes) 1 un n1s1d9nge n1se 1 Aatlzlunisldnim
NEANLsEnA ARAERT LATHANaRT InaANanT Aalls QAant UsedRAnant

v =
niNnaLNeY LaznislnAsas
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2. inweni9iFauiuarudnngsn (Learning and Innovation Skills) 16
ANNANASINATTALATUIANTTN (Creativity and Innovation) N19AALESININELAZNNS
whiTty 111 (Critical Thinking and Problem Solving) k& & n 1 sAed1TLazNIINil e
(Communication and Collaboration)

3 fnmeBiugnsaume ae wazinalulad (Information, Media and
Technology Skills) 1A n195ivinviuansauine (Information Literacy) m@’émqﬁu%
(Media Literacy) LL@szngﬁumm‘[u‘lﬁaﬁmmumm (ICT (Information, Communication &
Technology Literacy)

4. YnHEAIRWATNI9919U (Life and Career Skills) 15un AnEiAnguuLAs

1
a aa

ANANNT0 luNsUFURA (Flexibility and Adaptability) A9MNAATIFNLAZNITTUNALLE
(Initiative and Self Direction) ¥iN#eN19AIANUATN19TEUIIINTB UE99N (Social and
Cross-cultural Skills) NSNHAKRAUATAIINFTURA (Productivity and Accountability) way
AU UILATAYNTURATEL (Leadership and Responsibility)
5.2 asAtlsznavrainnucluAnIssun 21
a o =2 1 v & o dl o ] dqj
ArnnsAnuanavinulfianeesslssnauaesinee luAnqssEn 21 Aarallll
Trilling Bernie and Fadel Charles (2009) 1Anan941 vinseludAnasssn 21 Ae
3Rs x 7Cs
3Rs MN8N finen19Eeush dsznaufag Reading (inmen19811)
WRiting (Wn#en151@811) Way ARithmetic (FNEen19AtInAER3)
7Cs dsznaumas
1. Critical Thinking and Problem Solving Af fintsA1un1sAnat19%
Aasrunynnasinee lunisufilym
2. Communication, Information and Media Literacy AR inEei1unIg
-dl v 1 o dl
ADANIAUINA LAZIIVINTIUAS
3. Collaboration, Teamwork and Leadership A8 WN & A1UAQ1H
1 A o =l v o
ouHD N9YINUduNN Uazn1azEl
4. Creativity and Innovation A8 YNELAIUN1TAT19477A wazRIANITN
5. Computing and Media Literacy A® N A1 UABNAIADT AT

wpTulatiasgumALaLN1Iaa4n3)
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6. Career and Learning Self-reliance Aa N =a1dN LazineenIg
al U
(Fe13

7. Cross-cultural Understanding A8 Wneefrumarnidinlacng
TRUBIIN ANNTELIUTAL
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AuAus wrzald (2558) TanannaineluAnissei 21 A E (4R + 7C)
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I 40F YN=en1s19 M99 98 LazZnN13LAISAENLTNY
3. n3lmnNa (Reasoning) Muneny A NaINsnlunN9gLlile e
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2. finwreni1sAnae19ldanTnd oy 10 (Critical Thinking Skills) A

D).

ANAINNID TUNNTARaLNE WY
3. INHEANINITUBENIFINNAS (Collaborative Skills) A ANNAINITD
Tunrsineudungn Wuns uuudanieiuauilfianudrda uazinliinGauiiaouga
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4. $n®rn13404137 (Communicative Skills) A8 A N@ N1 TUNNTR S
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5. Minsrznisldmenfiaomed (Computing Skills) Aa AMNA NI lUNNg
M paniawmafiiursesialunisduasnnmnag naanaunistin il lfineanisaaniuuuas
NARTIUTANTIN
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7.9 neen19 18330 T ua9NE N TR (Cross-Cultural Skills) A8
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2. NNUBENNATI9ATTANLAWEU (Work creativity with others) W10
U1m uazdeaisananluigdaudu ilandsuazneuauasderiaulug o Auainuaie
o A e I 4 ! o Y < =2 P4 A !
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5.2.1.1 AMNAARSINHTTA
5.2.1.1.1 ANNNIEIAIANNARRINATIA
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1ENA1DIAINANIEURIANNAART1ATTA 13 A9
Aanase (1956) 1A 1HANNNNIEUBIANNAARSI194I3A 3T 111
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wiaul 983l (2548) 1A 1HANNUNIETBIANANASNAITA L
31 iflupruannaesaneslunsAnpauauessannisnivseiiyyu lduaiaianig A
v 1 |0’I a = (=3 o/ o 'S QI 1 o 1 v
MulanTua Tdruusiin sondeannsanesiinaudniuiaesdasng o) tldgnisduny
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AUB WaTeIEN (2557) 1A IIANNUNILUBIANNAAAE19E99A 13T
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Fuanulusaagdiues naldaiuAanainuanalunIsARIE N LAZNITANATIANAINL 1FD
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5.2.1.1.2 a4AL32NALARIANNNANAINETIA
Aanafa (Guiford. 1962) 1R L UNAIAUIZNALIAIAITNAR
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1. AANNART BN (Originality) Aa AnwaizANAnTLlanlus
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: B 2 - 4 odyie @ ¥ S a2
LANFN9AINANNAREITNAT g A NARTesALEY TeldAndudenduielus viseRen
Tdpdsngunnien ua1ainaIne1Aan19asaNLazIILIINANNAALANT B E LA
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2. ANNARARBILAAY (Fluency) A ANNNAGRILUNNIABLIALAY

1
v

A ldnaninge visaananisnlunisdnAmneulietinesniianieliinseunainanin

2.1 7uNa89A2NAR (Ideational Fluency) AAMNATNNID

'
a 4

UN19AARINARINT TALAINTDHARAINN AR LARENNUAINUANE LLNaaNITUANNAAARDY
NATNUBAELAT ANNAAAADINIIAI1UNT TN TLIANRUS AINAAARAININAIUNNS
WAAIDAN LAZAINNARDILART MUNITAR
o o & A = . .
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