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Abstract

This study aimed to develop a STEAMA4INNOVATOR-based learning process using a leaf-
compression device and to examine its effects on upper secondary students’ innovation skills
and environmental problem-solving skills. The research employed a One Group Pre-test/Pos-test
Design with 30 student environmental leaders. The research instruments, including a learning
management plan and two skill assessment tools, demonstrated acceptable content validity (I0C
= 0.75-0.88). The learning process followed the four stages of STEAM4INNOVATOR—Inspire,
Ideate, Invent, and Implement. The results revealed that post-instruction scores for both

innovation skills and environmental problem-solving skills were significantly higher than pre-
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instruction scores at the .05 level (t = 47.61 and 75.99, respectively). The normalized gain values
were 0.67 and 0.68, indicating medium-to-high improvement. Qualitative data from observations
and reflection interviews further showed that students demonstrated enhanced creativity,
collaboration, problem-solving abilities, and environmental awareness. Overall, the
STEAMAINNOVATOR learning process integrated with a leaf-compression device effectively
fostered students’ innovation and environmental problem-solving skills, enabling them to design

practical solutions to real environmental issues within their school context.

Keywords: STEAM4INNOVATOR, Innovation skills, Environmental problem-solving, Integrated

learning
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INANTIN 6 MNNTUTTIEIURDUKATMAINISITBUIMINNTEUIUNTT STEAMANNOVATOR Ui
A1 Normalized gain (<g>) YaeWinwensasiauinnssuegi 0.67 Fadnegluszau “Urunandeudnegs”

Arufawiman S sulunisiauTineznasaiau TN

0.80

0.75
0.73 0.72 0.73 0,73 0.73 0.74

0.70 02 0.71 0.70 0.71 072 11 High gain
0.70 - 0.67 .67
0.66 : 065, D55 . : 0.6a : D65
0.61 0.561 0.62 0.62 0.81
- a8 0.60°"
9.55 0,54

n . .
Y |oso Medium gain
‘o
i+8
B |nao
M
=
E |os3o
O
=

020 Low gain

0.00

1 2 3 a4 5 & 7 8B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 2% 24 25 26 27 28 29 30

al
LU

U 1 anuinmtmamseulumsiandineensaseuinnssy vesinSeuseyanailasunis
JANTSITUIALLLINIG STEAMAINNOVATOR %13 4 Anssu

NNFUT 1 WU maiunTinensaisuinnssuvesiniGeu eyana TniGeudiuou 17 au
(Soway 56.67) ogjluszaiulunans (Medium gain) uay 13 Au (Soas 43.33) agluszeiug (High gain)
msfunanginssunsSeuiuazmaduniusiaziioudn Fliiudn dnisundudindniieuediFuluns
PONUUULLIAAWAZTRILIAULUULIANTTU 150U TUUTIMALNARBIRULUUAIEAULBIRIUNTEUIUNISAA
\Baeeanuuy (Design Thinking) uansnnnuningilalunisasauinnssuanianmieold wasiiunueives
niwenssssumluriasiu wioursdnginssunnusinile mauanidsumsdndiu wagnsudiam
WeadeassAlungu
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Normalized gain <¢>

anufirwiymanaisulunmaiauineznsuidgmdaandou

High gain

013
0z o7 D72 gy 073 4

- 072 o7t o7t
e B 068 068 ..

Medium gain

Low gain

4
wBm

UM 2 anuivihninmsseudlunsiauinegnsuitdymasindey vesdnSeuneyanai
lasun1sdamaiFeuinunuIng STEAMANNOVATOR 713 4 Aanssy

1N3UT 2 nuimsiauinvgmsuAtymasndouvesinGou seyaravdsnisiioun
N3¥UIUNTT STEAMAINNOVATOR niSeuduiu 20 au (3eeaz 66.67) agluszauuiunas uag 10 au
($avay 33.33) egfluszdiugs dwnsdunauardunivalagiouiinguindoumdrdiaunseninse
Jamsunlulfivasransenuseduwanden awnsadmseilamuaziauowuimandlyegisaisassd
aAUTIENa

MsWArNFULUUAIIANSIEouSmNLLIMNG STEAMAINNOVATOR Taeldinsesdaluliifude

wugUkuudna1tizankazatunsaussgnaldluusunlsaseuliegisasnndesiuuuian
STEAMAINNOVATOR 989811n91uuianssuusisui@ (2562) dsUsznoudie 4 sunou laund Inspire,
Ideate, Invent, Implement MS¥ARANTTUYIUINITANUIALINGIAENS InaAlulad Ienssu Aavs uag
AdRAENT AIUATUNTTUILNTANTILTNTTL TvdaasuinyensAnaieassd nisuidym wazadn
pszminduAanndenesidon nansUsndulnediformgiisuuuuiaumnsauuaraonndasiu
ndnnseenuuuNEsudiduinnssy azuuundaiouvesiiougainiieuisusseddeddyiadiu
Tinwruinnssusazn1suidymaunadey denndesfuruues desium snsvus uassele s (2564)
fi51891u31A9nT51 STEAMAINNOVATOR datasuainuanunsaduuinnssuuaginuznisvianududy
uaﬂmﬂﬁé’aaaﬂﬂé’aqf'ﬁ‘uu,u:]ﬁmmsﬁauﬁmaﬂazaumsaﬁ NsaseReAMNIMERULEY (Michelle & Kelly,
2015; Kumar, 2014) %a%ﬂwmsmﬁaﬂﬁﬂ’aﬁqLLazazﬁaumaé’wﬁ‘szhﬂ“lﬁt,ﬁmﬂﬂsl,%'auilﬁmﬁﬂ wSassnlulii
wihidu “Aenanadeszaunisal” PagligFoudiunnauaznislimineinsiiesduegeduen niou
udndiindudanndomuardiny dodriavesnsidell AesduamiluiesFouier enlsiazsiouna
Jemsfnwisioidomdsuianssy dmiunsideluoutan uusnhlildsuuuuimeaswmdeiinisniuau
nduegns Tusweglusilsafeuduluuiulndifeafiefiuanuindete
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¥

d3UNan15Y

nuideiifnguszasAilefmuinszuiuns3eudnuuuInig STEAMAINNOVATOR Tngld
insesdalulsl dmfuiinFouszdudsoudnuineutats uasiilofnvmavesnszuiunisifeusinann
do Minwen1sasiauianssy waz fnwensuddynidunnden vesinifou n1533eiduuuu Pre-
experimental Research 14n15maagakuy One Group Pretest-Posttest Design Ngufaeepe Hniseu
unuthaaadey $119u 30 Au in3esiloldeusznause wwunsinnisiious STEAMAINNOVATOR wuu
Sarnuwensaseuianssy waswuuiavneensuitoyndwinden HaoruarunsUszdiuauns L
domlnefimiauasiian 10C aglussiugeiad manmsidonudn vdamsdanmadous aswuuinugns
a%ﬁaui’mﬂismLLazﬁﬂwzmiLLﬁszgm?%qLmé’amaaﬁ'ﬂL%augm'j']dauﬁauaﬂwaﬁﬁaﬁﬂﬁwmqaaa (p < .05)
TneAn Normalized Gain (<g>) Yadvinuznsad1auInnssuwintu 0.67 wagiinuensuitymawinden
Winfu 0.68 Fadmegluseiu “Urunansdoudnsgs” msllesziidsquamainmsdananginssunas
dunwalagviouda wul dniSeuaiunsaszylym seniuukaraiisiuluy iudeuTuusauinnssuld
Frenues fienuRnasreassd ansnsavhauniu ueziieddnduduedouduiu

AnAnIIuUITENA

fidvvonsuveunszan medvilanduaginermaniily un inerdosusgdedel el
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