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Abstract

Background and Obijective: Phenomenon-based learning leverages real-world phenomena as a starting point for
learning, enabling students in real life. The aligns with the goal of scientific education which is to develop science literacy.
This research aims to compare students' learning achievements before and after instruction, assess post-learning achievement
against a 70% benchmark, and compare scientific literacy before and after phenomenon-based learning, using the Think-
Talk-Write technique.

Methodology: This preliminary experimental study utilized a single sample group comprising 40 students
selected through cluster sampling. The research instruments included a learning management plan rated with an
appropriateness score of 4.93, an achievement test with a reliability coefficient (KR-20) of 0.91, and a scientific
literacy assessment with a Cronbach's alpha reliability coefficient of 0.71. Data collection adhered to a structured
learning management plan over 16 hours, divided into four sessions of 4 hours each. Pre-tests and post-tests were
conducted, and the data were analyzed using descriptive statistics (percentages, means, standard deviations) and
inferential statistics (t-tests) to compare learning achievement means and assess scientific literacy (One-sample
t-test for the mean).

Results: The findings revealed that the mean post-learning achievement score (x=14.65) was significantly
higher than the pre-learning score (X=8.00) at the 0.05 significance level. The post-learning achievement score met
the 70% benchmark (p=0.185) without statistical significance. Additionally, the post-learning scientific literacy score
(mean=13.88) was significantly higher than the pre-learning literacy score (mean=8.40) at the 0.05 significance level.

Discussion: The results suggest that well-designed instructional methods that align with students' potential
significantly enhance both learning achievement and scientific literacy. The high satisfaction levels among students
highlight the critical role of supportive teaching environments, active student engagement, and challenging content
in secondary science education. The non-significant difference in achievement against the benchmark underscores the
effectiveness of the phenomenon-based learning approach.

Suggestion: Ensuring adequate sample sizes is vital for robust hypothesis testing and reliable application of
t-tests. Future research should emphasize maintaining sufficient sample sizes to enhance the reliability and practical
applicability of the findings.
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Figure 1. The Evaluation Results of Students' International Competence Standards for the Year 2022 at
the International Level
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pasesdmAnenmans SadhadatuiunsipraumsianieEens

masiumMAesidayadaslUsunsudiagneaiin unedsznanaisyanFauifiay

o/ v A

HAANEYBNINEEM enEeuamdsBen uasiayaiBeuiftunnadngrisnianiaBey mdaEew)
funosisenas 70 laeldaif BeonymmenmaeasLanRignsise Aoaafifnsnagaeuit (-test)
WEeifisuAaaenouaznAsEed Aadeduinost uazAedetuaeaas AN mans
ABABVIANDLANRAYEINGHFABENS 1 NN (One sample t-test for the Mean) TaarimaTinanis

v
o A

NARBUANNAFIUNNETE (Milton & Arnold, 1995) #ivH

1
o

Ho U isaigmasiadios (NUll Hypothesis) Lamdn Sinadhnyd uazprsmans A navenrmansen

Hy en3UaHNAgIMNIRDN (Altermative Hypothesis) LRSI RHATHONBUAYAINAANAS
ANUANYNFNERS G

Avnal p-value (Probability value: p) Ae szsuasnandvesifivaseuianBeuioy
AUTLAUNERALY

natil szfuAashanfuiianndy 0.05 (p<0.05) UfiasauaAgIusiadu Hy

o 1 @ v ' o a
n9tH szAuAINENesiutiagndi 0.05 (p>0.05) ﬂﬂNﬁUﬂNNWiqquﬂLﬁﬂﬂ H,

1
aad

AuATEALaNATY (Significance level) NadiF# 0.05

Tnemaaniade (Mean: X ) Andanuflesinsnnsgms (Standard: SD) AT (t-test: 1) Usznaumang
LEPINANITITY

amiuiiyasziumeaInsfinfinemans Wada BemssamnaniesazanazueIan
AlfandnsziummaapEinAnemans dondouuasnasden Taedndanominaoumstaziiv
284 PISA (The Institute for the Promotion of Teaching Science and Technology, 2017) ankeHeN1TaEyian
uazL sz iuuasAs N enlnenns iawaRzu 1-20 AxinM AW UMIUUaNAS DAY RITEAL

AMTHNARIASAHINUTIVBIBIANITINEAINIINTBNLATEAIUALNITAIMUN (The Organization

[
v A

for Economic Co-operation and Development, 2023) A9l

o/ = é v A
ey Apazunusngn  ANAINITOYBNEEYY
1b Zaaay 12.5 Trsinala
1a Zaaay 25 Trisdnala
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2 3888z 37.5 Wugu

3 faaaz 50 Urunans

4 Spaaz 62.5 UnNang

5 Jp8ay 75 6N

6 JnEay 87 N
WNAN15398

o/ Qo‘ ! v 1 4 o/ o/ o/
manBauiisunadngsnnsBanioanisGeng WadmuiunasessusiieeninGou
FulsenAnuli 4 dewuasnasnisdaniaBEewlnaliusngnisolidugmsondumaiianisin-
W
U

A-1AYU WAAINANISITYAINTTIN 1

P o £ = ' a o o A Y A
SITTN 1 NZ‘\INM‘[VI‘EVINﬂ’ﬁLiEIu (NBRLTYRLASWRILTHN) ﬂ@ﬂuﬂLﬁﬂu%uNﬁﬂNﬁﬂHqﬂw 4

Table 1. Learning Achievement (Pre-Learning and Post-Learning) of Grade 10 Students

WaRNOYBNI9NIaEen  diuainden Auedy  aoudeauuninagiu pindl p-value
(Learning Achievement) (n) (X) (S.D.) (t) (p)
fianEeu (Pre-test) 40 8.00 2.57
o 9.920* 0.000
NANLIeIU (Post-test) 40 14.65 4.53
* p<0.05

90A19 WA 1 WudN dnEeuiEisenAneN 4 Snadugnanienisimen wdignsiaens
Wadnmniunares i aannsdanisGenslaeldusingniselidugsantiumaianisie-
a v A ! ! = 1 a o o o Aadl o/ o A a
WA-Faw nawseugendnnewsen egreiidedAyneadififisziy 0.05 TneinBeuiiazuum
NARNOVEVNNNEEERAY (X ) NewdEsu winiu 8.00 uardaidenuuninggiu (S.D.) windu 2.57
HNEUR ATNNARNOYENNNMTEERAY (X ) aaEeu Wiy 14.65 uazdaudeanuunnsgiu (S.D.)

Winriy 4.53 siaili F9eansuannfg

A1599 2 HAFNENTN9NITEEIsufisuiuInaEiagay 70 sasinEeuiuisenAnu DN 4

Table 2. Comparative Learning Achievement Against the 70% Benchmark of Grade 10 Students

° < v ' A ! A oA
FIUIU AZLUHULAN AZLUUIRERE 70 ATRNY FIUIUENILW A p-value

7inEes (n) (Full score) (70 percent score) (Y) HIMTTU (S.D.) (t) (p)

NAIEYU (Post-test) 40 20 14 14.65 4.53 0.907 0.185
* p<0.05

P oA & o A A @ £ a | 2 %
FIARTTNA 2 WUTT HNSYUTRLBYNANEIDA 4 3~|N@NNQVIﬁVIqQﬂqﬁL‘iﬂuﬁu']ﬂﬂ"l‘ilﬁﬂu;ﬁ

Wadmiunaras i ndsmssansBeslaeliusmngniseldugmsaniumafianisin-ye-

405
RC&SDJ | https://doi.org/10.14456/nrru-rdi.2024.23



Research Community and Social Development Journal. Social Science. VVol. 18 No. 3: Article ID: €273220

= ! oY 1 ra o/ o o/ an o A = o/ Q( =
Fun gendnnaisesay 70 e bifidedAnynads IneinGenfasumnadngsnianisBou
WAE (X ) NAIEE WL 14.65 uaraamdenununnage (S.D.) winfu 4.53 dwil Asldaunsoasy

KANTNANDLANAF S

dl v v o -3 o/ =9 3 o/ = dl 1 o/
B15N9N 3 ﬂ’)"INQZ\]’WWE@QH’JVIH’WWWNW?%@QuﬂLiﬂuﬁuﬂﬁﬂﬂﬁﬂﬂ’]ﬂﬂ 4 NAULREANN

Table 3. Pre-test and Post-test Scientific Literacy of Grade 10 Students

flauAEW (Pre—test)  WASIFLU (Post—test)
D% a r's o @ T T T T
AINHARIAFATHANYIFNTRT U ASUHHIAN g ofe douflanun Aane  fand e it p-value
(Scientific Literacy) HnEau (n) (Full score) (%) e (%) e P)
(S.D.) (S.D.)
1. nMsafuneUsingniseibude
AEFERS (Explain 40 5 2.70 0.94 4.23 0.77 9.774*  0.000
phenomena scientifically)
2. N19UTERNLATAD N
NITUIMNITRUIEIENIAIINS
- . 40 4 2.26 1.09 3.65 0.66 8.883*  0.000
NWNINYIFNEH3 (Evaluate and
design scientific inquiry)
3. naudannananedaya
uaznng FUszanEneulug
- . 40 7 3.43 0.96 6.00 1.1 12.354*  0.000
INYIPNNAT (Interpret data
and evidence scientifically)
ATUNMIIHAAY (X))
40 16 8.40 2.57 13.88 2.00 13.310*  0.000

(Average total score)

* p<0.05

91NPN997 3 WU sRAIRE A AVEaRSIanTinE Sazusunis (X ) santenudEn
Wi 8.40 Az uazdaiflsaiuunnngg i (S.D.) Wiy 2.57 azusiads (X ) 99sndsiEeu
Wiy 13.88 uazdasiiesiuunamsg s (S.D.) Wiy 2.00 wudt AauaaIasiAnanmans
719 3 f fia naeBLEaNgMani BANENAIERS NaUsH LAY ENILLNTL IR LGN
pEEIAnemans  nsulanamEnedeyauaznislszandnemludanamans sandl

lil o/ A 1 1 = 1 = o/ o o/ QQdI o/ o/ 3 = o/ a
AZIHHIRNENAITERIINIMN BRI UDE NHHERIATY N NIOANTZA 0.05 ANUU IILBHNILTNNAFH

A1599 4 SEALIBIANNHNARTAZFUANIEFERS BN Be Ut ENANE DT 4

Table 4. Levels of Pre-test and Post-test Scientific Literacy of Grade 10 Students

FLAUANARIAS

. ) fonEew (AN) Saaay NRAUTLN (AN) Snsay
ATUINYIATNGIT AIMHIHNY (Meaning)
(Pre-test) (Percentage) (Post-test) (Percentage)
(Scientific Literacy level)

1b Taisimela (Undesirable) 0 0.00 0 0.00

1a Tsivwala (Undesirable) 9 22.50 0 0.00

2 1ign34 (Basic) 1 2.50 0 0.00
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M15199 4 (5iD)

Table 4. (Cont.)

FLAUAINARIAS

. . ; feuEu (AN) Sauay NRIFEU (AN) FRHRH
ANUIVIYIFATNAS AMNNHIY (Meaning)
(Pre-test) (Percentage) (Post-test) (Percentage)
(Scientific Literacy level)

3 U1UNAa (Moderate) 11 27.50 1 2.50

4 U1UNa (Moderate) 15 37.50 4 10.00

5 g9 (High) 4 10.00 8 20.00

6 N (High) 0 0.00 27 67.50

394 (Total) 40 100 40 100

91nNTNT 4 Wudn AeunnadanaEens sAuansaaIRdFnAnsmaRsTasinE e
oenAnuniif 4 sziuliblwels (1) S11au 9 e Andindosay 22,50 sxALugT (2) 919 1A
Anlinaaas 2.50 szl mnans (3) 9w 11 au Andudeuas 27.50 uazssiugs (5) 91494 4 A
Amindezar 10.00 aenadenisdanisBeuslaelilsingniseliiugsaniumainnisfin-
Wa-1Teu Feziuanuaainifinndneirmans seiudaunans (3) 91uas 1 aw Andindesas 2.50
FEAUUUNANN (4) 914 4 An Andudeaas 10.00 swdugs (5) 4w 8 An Aniudesas 20.00
LAYITALIGY (6) 9mau 27 au Anidindeuas 6750 Feasviaulifiudn ndsnadaniadeuslaeld
Usingnianlifiugmdandumaiianisfia-wa-dou snidoussiududsanfnunia 4 fazdy

ATHRARIAZATHINEIFNARSIANTHIINABUNITTANITEEUS

AAUSTIUNR

TnGeniulsendnund 4 AlR5unsTansBenifaanisdanisBenslaetisingnisel

] o a

Tugmsanriumafianisfin-ye-@eun AnadnaraynieEeu vasEeugn fadulUauausmm

N

o—

aal3 MeiliHpasnannisTan1s e inisinsngniselfifinduess snliunnsdnnnsBens

Y

=h-

. ¥ B9 A a 2y P Y & v v & & A ¥ a
gransziuliEenfinnaBuuganisfiegseusia amniuiBeufssuiniiazfneuideamain
nsAn (Think) inBgBawsaniuAianiasnisiiazmanaey nsye (Tak) TnagBewlyanesmn

4' a 1 a = . [ =
WANALWAINAAUDIAUBINIUNITNADALIY LaznN13leu  (Write) LUNITEUATULNINTS

'
o v

¥ o J a a ! [} v o/ A‘
ﬂ’ﬁﬂu‘lﬁqﬂq@]ﬂU@qﬂﬂq‘jL%’ﬂNTﬁﬂ ANNHNAALAZNITBNLINETINNUNDL EVEGNGN@T‘M wquw&mammﬁiﬁu

Y

NAEEUGINIINaUEEUREAARBITU 15WING Wew (Funfuengfu, 2022) Tnanateniasmnig

@

= 1 1Y ¢ @ @ 1% = Ay £% 5% 1% = v
BenslaaliusngmssidugnaiiunedanisBensigGouduisdanasfaemies faanaBend

L eXle

) '8 g . : o a a ! v v o { g
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TunaBeu aenrdesiuaidernsnnaun AsRenBey uarBas1 Waad (Keeratichamroen & Phonnong,

2020), Taylor (2022) &z Akkas and Eker (2021) Fiwudn fBend Fsumss ﬂﬂ’]‘iL%?;luiﬁﬂﬁT%ﬁ‘ﬂﬂﬁﬂﬂ‘jiﬁ

©

= =} [ 5% £ 2 [ ! ! a 1 A o o o aaa o
g AN dNgnENI9N1T R eunasFeugIndnanizauad el aAYneaiA7NzAY 0.05
uazoigaan [edn uasdgna aufiziaw (Chaiseeha & Intasena, 2022) Wudn JiBew Hi5unsdans

a9

GeusAemAlANIAR-NA-Ted ANadNgNEN19NIsEEUndEsNgendfeuE suatna iy @Ay

1
aanda o/

nNaaeEnIEay 0.05
1 3 1% £ = o A & o A ' sy
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(Shohib et al., 2021)
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