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The purpose of this research was to investigate the differences in students' analytical thinking skills and Al
self-efficacy before and after learning through the Al for Oceans game integrated with Problem-based
Learning (PBL), compared to conventional instruction. The sample consisted of 50 fourth-grade students,
divided equally into an experimental group and a control group, with 25 students in each group. The
experimental group participated in learning activities using the Al for Oceans game combined with Problem-
based Learning, while the control group received conventional instruction. The study employed a pretest-
posttest control group design. The research instruments included an analytical thinking skills assessment
and an Al self-efficacy questionnaire. Data were analyzed using dependent samples t-test and independent
samples t-test. The findings revealed that: (1) both the experimental and control groups demonstrated
significantly higher analytical thinking skill scores after learning at the .05 level of significance; (2) the
experimental group achieved significantly higher posttest mean scores in analytical thinking skills than the
control group at the .05 level, indicating that learning activities using the Al for Oceans game integrated with
Problem-based Learning were more effective than conventional instruction; and (3) students in both groups
showed an increasing trend in Al self-efficacy after learning. Therefore, the integration of the Al for Oceans
game with Problem-based Learning effectively enhanced students’ analytical thinking skills and Al self-
efficacy.

Keywords: Al for oceans integrated with problem-based learning, problem-based learning, analytical

thinking skills, Al self-efficacy
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2. 9¢14a8# Independent Samples t-test WialSouifisuaruunrinuensAndTziveInouds LAz g
SEUTENINNGUNARBILAZNALAIUAY

3. 9¢14@A Paired Samples t-test LlpiUSsuiBUAzILUMSSUIANLERNTIYRIIULDITEM IR B UF Y
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#7599 1
UanIBaNISSEUTIEUYINYENIIAN AT ILINOUL T ULAZ AU T UYL UNGUNINABIUAL NGUAIUAN
, . AU EY VGAIRIM]
nau U (AL) 3 = T
ATLULLDAY SD AYLUULRAY SD

79804 25 15.28 2.011 17.64 1.800 7.884°

AIUAY 25 14.32 2.410 16.28 2.337 3.337
"p < 0.05

et 1 wuh dndeuiingumeaesiarnguauasiiazuuuinugnsinliesesindaiouganineuSousdis
ffodfamaadiafiseiu 05 lnengumnassfinzuuuadsvdadsugsniuasdiamunnisunniinguaiuny uandls
Wiwinsdananssun1sseuiiienu Al for Oceans sauiunisaeusuuldlaymidugiu aansaduadurinuenis
AnnTeiveisaulanninnsdnnisseuiuuuUndis

nanAdeiiRtesiumanideded 2 : msfuiauausavesaueiouisulazudSeuveainGoy
AldFuAanssunsi3oudin Al for Oceans Tnglénsasunuuldtlymidugiu (Problem-based Leaming ) uag
nauiiniFouildsuRnssunsBouiuuuundisuandsiuvdols)

7757997 2
UanIKANISSYUTIIUN1TTUIAINA I IOV UDINDUSIUUAY VAU TEUYEIUNITIUNGUNAADILAZ NGUAIUAL
. , . nouIsEU naaIYU
Rus9ale nau U (AY) 3 3 T
v ATLUULRAY SD ATLUULRAY SD
S 1 Vnana 25 3.78 a.114 3.97 3.992 1.532
ANUNIBRD
NFUY AIUAL 25 3.77 4.830 4.16 4.065 2151
fad VPR3 25 353 3.627 3.64 4.387 822
nsufduniug
fiude Al mUAN 25 3.49 3.969 3.82 4.484 1.627
e NARBY 25 3.55 3.859 3.72 4.871 1.107
AN
Aaudulaluy
N AIUAN 25 3.47 4.210 3.84 4.383 2.219"
d REN 25 3.48 3.341 3.81 2.891 1.765"
NN 4vinwe
manalulad
ATUAL 25 3.57 3.635 3.79 3.350 1.002

"p<0.05
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Seuduuuuniisviseunnsiuniols

71757971 3
UaRIKANISISEUTIUYINYEN1TAN IIATILTENININITIUNGUYIAADILAZNGUAIUAN NulsEuLaransey Ingld
F0l t-test

msnneey nau 13U (AL) Aaae SD T
NAUNAADY 25 15.28 2.011 1.529
ADULTU
AIUAY 25 14.32 2.410
nauNAaBa 25 17.64 1.800 2.305
UGS
AUAY 25 16.28 2.337
"p < 0.05

MNANT7 3 ‘wudwﬁfﬂL%'auﬁy’mqimmaaaLLazﬂfcjzummmﬁ%LLuuﬁﬂwmsﬁ@ﬁLﬂswﬁ‘wa"ﬂL%‘auqaﬂdwdauﬁauasjwﬁ
tfoddymsadiisedu 05 Inenguvaassinzuuuindenduiouginiuasiiuuinisnnninguaiunm wandi
Wiwnn1sdananssun1sseuiieny Al for Oceans Sauunisaeusuuldlywidugiu aunsaduaduinuenis
AnnTeivesisaulanniinsdnnisseuiuuuundis

w1l testumauideded 4 : msfudmmuamnsavesmuesszinsdniFeuildsuiansaunis
\Feudr1u Al for Oceans Tagldnsaounuulétymfugiu (Problem-based Leaming) waznguini3ouilésy

a = v

AanssumsiSeusuuuunalsviounnsnaiuvselal

775797 4
UanIKaNISSEUTIIUN1TTUIAINA IO TENINUNITIUNGUNANDIUALNGUATUAL NDUTEULAL VAT
akoN MINAdOY . . o
nqu U (AU) AR SD T
wse3dla
uan naunIAAeY 25 3.78 4.114 032
AN nowsyy ; ; P
. = 5 a7 .
FIVNAD AIuAN
NTEUY .
nNguMAaes 25 3.97 3.992 1.193
GNEEM)
" 25 4.16 4.065
uan 2 j ﬂ@jumaaa 25 3.53 3.627 186
s feulsey
Uﬁﬁuﬁué AUA 25 3.49 3.969
fiude Al .
NauNAADY 25 3.64 4.387 133
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PINYEN19 AOULSYY
o 25 3.57 3.635
walulad AIUAN
ndumaaDs 25 3.81 2.891 090
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nssuianuausavewmuednalfssiunndd tnetdnieunquveassiilasuianssunisiseustiu Al for Oceans

=

Tngldnisaouwuudgvndugiu Sanadeasuuunissuinnuauisavesnueddusiaziivduiougaduuned

N A

UniFeunguAuAuddlasuianssunsiseudiuuniids danadenduiouauiuiulunnia

anUsigea
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