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Abstract

Background and Aims: Problem-Based Learning (PBL) has emerged as a pivotal pedagogical
strategy in contemporary education, aimed at fostering active learning, critical thinking, and the
holistic development of learners. It emphasizes the integration of real-world problems as a
foundation for knowledge construction, thereby enhancing students' ability to achieve the
intended learning outcomes effectively. The present study was designed with the following
objectives: (1) to examine the differences in students’ academic achievement before and after
the implementation of a PBL-based instructional model in Health Education, focusing on the topic
"Life Safety"; (2) to assess students’ analytical thinking and problem-solving skills following the
PBL intervention, in comparison with the proficiency benchmark set at 65%; (3) to explore
students’ levels of satisfaction with the PBL approach implemented in the Health Education
curriculum; and (4) to investigate the extent of knowledge retention among students within 30
days after receiving PBL-based instruction.

Research Methodology: This study employed a quasi-experimental research design with a single-
group pretest-posttest model. The sample consisted of 30 Grade 9 students from the
Demonstration School of Ramkhamhaeng University (Secondary Division) in the academic year
2023. The appropriate sample size was determined using the G*Power program and selected
through cluster random sampling. The selected classroom comprised students of mixed abilities,
with no significant differences in prior academic performance in Health Education across the
groups. The research instruments utilized in this study included: (1) a set of parallel-form tests
administered before and after instruction to measure academic achievement; (2) an assessment
rubric designed to evaluate students’ analytical thinking and problem-solving abilities; and (3) a
structured questionnaire to assess students’ satisfaction with the PBL approach. The data were
analyzed using a dependent samples t-test to determine statistical significance, along with
descriptive statistics including mean scores, standard deviations, and percentages.

Results: (1) The post-instruction academic achievement scores of the students were significantly

higher than their pre-instruction scores, with the improvement reaching statistical significance at
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the 0.05 level. (2) Students demonstrated analytical thinking and problem-solving skills that

exceeded the predetermined proficiency criterion of 65%, also with statistical significance at the
0.05 level. (3) Overall, students expressed a high level of satisfaction with the PBL instructional
model, indicating positive perceptions of its effectiveness and engagement. (4) The knowledge
retention rate was found to be 6.44%, which is within the acceptable threshold stipulated by the
study, that is, a reduction not exceeding 30% within 30 days post-instruction.

Conclusion: The findings of this study underscore the effectiveness of Problem-Based Learning
(PBL) as a learner-centered instructional approach in enhancing academic achievement, higher-
order thinking skills, and learning retention among lower secondary school students in the domain
of Health Education, particularly on the topic of "Life Safety." The integration of PBL into the
instructional design not only led to significant improvements in learning outcomes but also
fostered a high degree of student satisfaction, suggesting that PBL is a viable and impactful
method for promoting meaningful and sustainable learning in secondary education contexts.
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LAZAULNZALVEIN TN 2 AT lmmmmaamﬁamam 11374 0.67-1.00 uarilunaaesldiv
UNSYUTINIY 30 AU mlﬂmﬂaumamqu,awlmLsaumaﬁwmmuamm Wolassimaanuendie (p)
wazA181u1awun (1) Wusiede nuindeaeuudaztedaA1ninueIn (p) ag5ening 0.37-0.80 wagen
g1un99uun (1) 8Y58MINN 0.27-0.63 antuddlgsndendeaouildldsuiuativay 30 9o wagdArarm
ey (ReUablUty) “U’eNLLUUVI@ﬁE]U“VNQUU Imsﬂ,ﬁnam KR-20 983 Kuder-Richardson 1##naanud sy
WUUNAABUNDUISEU (Pre-test) VAU 0.82 Lay mmmjamul,wwmaawaqLsau (Post-test) t¥i1fiu 0.81

3. wuuUssduinugnisAndingiuazuilatigm se3ugedne 1Sos audasadsludin
munseumnAnlasnsyszgndldguuuumsiansouslagldUymudugiu (PBL) Wussiiluvinwens
Andingsiuazuiladymdszidulaoussiiuaindu/manw/msueunineany Insildnvusdunms
AN 4 S2AU AD SEAUAMAINANIN A Wald USuUse (3, 2, 1, 0) 91U 21 AvwuY WIoUYIULUY
Usziluyinwgnisaniiasziazunlatom l‘tﬂﬁ@%m%wé’ﬁwé’ﬂgmmazmia@u nmMsinlazUsziduna
U 3 YU ﬂ"%ﬁumimwaaummmmzamwimﬁamﬁums%’mmiﬁauil,l,asﬂssLﬁuﬂmmwsmaq
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4. LLUUU?“L&JUQ’JW&JWQW@I%M@ﬂ’]i%ﬂﬂ’]SLiﬁJuﬁﬂEﬂGﬁﬂmM%Uu%WU (PBL) 5183918 vAnN®N 309
Aanudaaieludin lnensussgndlduundn msammmauﬁmsﬂfﬁﬂmmLﬂuﬁm (PBL) Usgnauniede
AauuuULInsUsEaaen (Rating scale) 5 seu §1uau 20 49 LLa';mLLU‘mJ'iULuuﬂawuwawaiamaiwq
%uiﬂiﬁmLGUEJ’JGUWEUGHUMaﬂﬂG]iLLa ¥N1580U N15TAuazUssidiuna SIuI 3 YU Ll ensI9EeUAY
mmmmqmam (Content validity) Inen53tAs1gvimAIANLARAAGDITENINTRAAIN U AN YaLY
figoan15UszAfiu (Index of Item Objective-IOC) LaEALIINE AN TR e ARE BIYIN
1.00 LLmuﬂUmaaﬂ%ﬂuuﬂLsauwlﬂmﬂaumamﬂ F1uu 30 AU Wiodeszsimsuasuundusede
wasmaaLdasy (Reliability) s msdnudulsyindueanvesnseunin (Cronbach’s Alpha
Coefficient) immmmm’mwauummu 0.89

N15IAUSIVTANAT AT ITdRYA: ﬁ%’aié’eﬁ’wLﬁumilﬁmwiw%’auaﬁuﬁﬂﬁauﬁé’mmiﬁau%
Imsf[,ﬁnﬁzuml,ﬂu'ﬁm (PBL) 513w gu@nen LiE'N Anulasnsuludin ‘Uﬂ’]iﬂﬂ‘lﬁﬂ 2566 Taviisuazidon
el (1) fiTedviddelaueiiuimsssduauilovoaygndiiunisvaaes (2) Luamﬁmﬁvmmaumm
Lan mf\]&JmLuumimammﬁfﬂmmmauﬁm%ﬂww%ﬂumu (PBL) futini3eutuslsondnun i 3/7
(3) fifiunsvinaouiausey (Pre-test) Imaimwmmmaauqmmqmil,iau (WuuvegeUAuLLaTUR 1)
$1u9U 30 40 NEeuTInTITLAY gsiivaziuuiiodlulinngiteya (@) mLuumiwmmimmi&mﬁm
Tstywdugiu (PBL) Tednaufnu Seseudasadsludin S1uau 9 93lus dundunaaes (5) dune
‘wqmmimmsLiauﬁmaqﬂawmamwmwwuwﬂmamiﬂgummiuuwﬂivLuwﬂwvmiﬂmmswvmav
wAludgym (6) LIdARINTIUNITIHUTATUMUKKUNITIANITTBUSTBUTRELED F9YIIN1TNAADUNET
5oy (Post-test) Imalmwwmaammmaamqwﬁmamimu Liaqmmﬂaamﬂumm (HUUNARADUAVUIY
atiul 2) dmau 30 T wieumnaiuazLuwoth UL sgdeya (7) TiniZsuiuuulssdua
Nanela Lwauwlmlmwywuaua uaz (8) mLuumsmaaummmwuiumsLiauﬁ PRINIFINNINTTUAS
Souilaglddymidugiu (PBL) nasululiiu 1 ey (30 ) Iﬂsflénwamaamﬂwaaquﬁmami
Sou Bosruasnfluisn (wuunageUguuLatufl 2) $1uru 30 e wazdidelsthdeyaluiinsen
Tusuneusiely

¢ v Yan o Y Yo a a ¢ v a so & aa «
ms'umsﬂzwuagaz f}jﬁ]"\]ﬂl@@qLuuﬂqi"]Lﬁi’]%‘lﬁ%@iﬂﬁi@lﬂiﬁﬂﬂmiﬂﬂ@mwaL@@ﬁﬁ%ﬁﬁ]gﬂmqﬂﬁﬂ@LW@

Uszuradayadeliunn wasdinmeiaadinsinsigvideyaiiionauingussasdniside lned
Teazden Al dmsuinguszasrnisideden (1) WeSeuisunadugranianisiseuvetinissunou
Y] ) a o & a = = ) Aa Y aa
wagnaansdansiseuslaglddayvidugiu (PBL) ednguine 5ee anudaeadieludin lngldats
NAABUY (t-test for dependent Samples) fmqﬂizmﬁmﬁ%‘ﬁ'aﬁ (2) W BLUS UL B U N®EN1SAR
Aazrinazunlutymvesinisou Mé’qmi%’mmiﬁauﬁﬂﬂ%ﬁmmLflug'lu (PBL) 5183918 UANW1 1309
Aulasndslutie Welvuiuinusesas 65 lavldaiAnanaau? (t-test for dependent Samples)
) & Av Y A A = o v a Ao ) a v &
TaguszasAn1sideden (3) wWefnwanuiisnelavesinSeunidenisdnnisiseuslaeldtymidugu
(PBL) s183m@v@nw 130 anuvaensdeludin lnsldadadinseriAaie (Mean) wavdruidesuy
1M3371U (Standard Deviation—-SD) v@sAzuuuNkUUUsEiuAuitnela wazinguszasin1sideded
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quAnw 309 mnuvasafeludin udanatswlulaiiu 1 weu (30 Tu) adfinisimsziaaae
(Mean) wazA13oeay (Percentage)

A3UNAN3IRY

1. mamsmsaumwwaaquﬁmammwuaauﬂLiauﬂauu,amaqmswmmau%ﬁmﬂ%ﬁmm
L‘U‘U%’]u (PBL) i’lEJ’J‘U’]ﬂ“Uﬁﬂ‘lﬂ’l 1594 mmﬂaamﬂﬂumm (m1919 1)
A1519 1 mamilfdiajumaumaamqmmammaumaquﬂLiauﬂauu,a Maamiammitﬁauﬁmﬂ%ﬂwm
Lﬂuﬁm (PBL) i’]EJ’J‘U’]ﬁ‘Uﬂﬂ‘U’] 1599 ANUUananeludin

A1SNAADY $1UU (AU) AzuuUfY  Avede ﬁ":aul,ﬁaewummgm t Sig.
feunsIANISISeu; 30 30 21.13 2.12

*

AINIIANTTEUS 30 30 25.07 2.24 9.293  0.00

NENTN 1 WU HAaNSTEULgUNGFINEN9INITITEUTRIiNISBUNAULALMAINTIANSITEUS
TngldUgwnlugu (PBL) s1e3wmauine 5es anuvaeasdeludin Fwdainsdanisdeus (M=25.07,

)

SD=2.24) g4n711oUNTIANITISEUS (M=21.13, SD=2.12) aéwqﬁﬁaawﬁmmaaﬁﬁﬁizﬁu .05 (t=9.293,

df=29, Sig.=0.00) F e ulumuanufigiui ivualy laedia1vuindnina (Effect Size) vindu 1.697
agluszdun

2. nansiTeuiiisurinuensfndiaseiuazuilvdymvesinieou ndsnsinnisseuilagly
Jaymidugiu (PBL) :edngudnw Bes maasadeludin Weidlsudunusitesay 65 (11513 2)
A1579 2 Han1swWieuliisuinwenisAndnsizviuazin bty vesinitey vaesnsdanisiseuilaeld
Jaymidugiu (PBL) :eingudne Fe mnuvaensieludin Weidlsuduinusisosas 65 (Axuutnas
$ovaz 65 MnAzLULLAN 21 Azwuy Tty 13.65)

N15NNABY I (W) azsumdn Anade  diudesuuuinsgiy t Sie.
MHaNTINNNSISEUS 30 21 17.37 1.73 11.788  0.00*

v o W

* fidedrAgyn1eadia fisysu .05

INATN 2 WU wansiTeuisuTinuzn1sAn AT zikaz L lutdynvesiniFou wain1sInnis
Seouslaglddymudugiu (PBL) :183vau@ne 1309 armvasasdsludin deilaedewindy 17.37
(Andusosay 82.71) ganiunusifesar 65 agaifed A yn1eadfvisedu .05 (t=11.788, df=29,
Sig.=0.00) Fafulummanndgruiifvuali
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finwn 1509 Asdasadeludin (s 3)
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- .4 dubsauu .
18 UsEY ARy LU
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1. AanssunsSeuslaeldUaymidugiu (PBL) Wufanssud 4.23 0.58 1N
duasunmseusleeitlovnuiaule

2. Aanssunsiseuileelddywidugiu (PBL) Wufanssud 3.93 0.74 1N
nszduuazmelvtnieuinnsteus

3. Aanssunsiseuileslddywidugiu (PBL) Wufanssud 4.11 0.69 )

A0AARDINUANIUNTIAT

4. Aanssunisiseuilesldtdywidugiu (PBL) duasuly 4.46 0.57 1N
tniseuladniswanifsuieus suuwaninuAnLiuegns
dasy

5. Aanssunsiseuilaslddywidugiu (PBL) daiy 4.03 0.64 ely
nszvaumsunteyieiinliminEeulafnegiamainuane

6. Aanssunsiseuilaelddaywidugiu (PBL) duasuli 3.80 0.76 el
UnisguiinszuIuN1sAneg1alvnma

7. Aenssunisiseusleelddywidugiu (PBL) duasulv 3.80 0.71 1N

SeufansiuINsEUILNIAneg 1 dusE Uy

8. Aanssumsseuileelitymidusiu (PBL) Walonal 4.42 0.52 Gl

U o

D e

C |

tnissulsasiiau s
9. Aanssunisiseuilagldtdywndugiu (PBL) duaduly

v a ya Y a ¥ o v ' v & 393 074 N
TnEeulaiing1An NavuwazNA1LEAION0EIAT19ATIA
10. AanssumsiseuslagldUamilugiu (PBL) dusaSuuay 3.86 0.70 ly
C% Yo o a Y Y1 U < ! o I3 )
advayulviinSeuliSeuiTuiulungy/meieuduiiy
11. Aanssunmsiseuslaeldlamilugiu (PBL) AnliinBeuls 434 0.54 Gl

WEIIAIHAIEAULDN mmmmﬁ'auifﬁumﬂwma
12. Aanssumsseuslagldlamilugiu (PBL) AnlwiniGeud 3.87 0.73 110
ANUSURAYDUADBALLBILAZ NG
13. MsInnanssuyhliinsewinauaynawIy eyl

M ya v 4.24 0.55 Ul
AuauTlalseus
14. AanssunsseuslaeldUamidugiu (PBL) Welenali 3.77 0.76 110
Uniseudidiusinlunisusyidu
[1221]
Citation: Chaichana, S., & Hitakowit, S. (2025). Problem-Based Learning (PBL) for Enhancing Lower Secondary Students in

0/c0) Health Education: Life Safety. Interdisciplinary Academic and Research Journal, 5 (3), 1211-1228;
@ DOI: https://doi.org/10.60027/iar|.2025.288392

BY NG _ND




Interdisciplinary Academic and Research Journal, 5 (3), May-June 2025
Old ISSN 2774-0374: New ISSN 2985-2749
Website: https://s003.tci-thaijo.org/index.php/IARJ/index

m?\csutc hGate
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15. AanssunsiseuslaeldUamidugu (PBL) fivsslemiuay 4.03 0.62 1N
ansatuussyndldluiinuszdniu
33U 4.05 0.58 un

NN 3 WU AETanelavesinSeundnenisinnsseuilaglddyvidugiu (PBL) 318731
guAnuy 1509 muvasadeludin lnenmsimegluszaunn (M=4.05, SD.=0.75) Fadulunuauufigiu
A o Yy A a = o Y Aa = =i o o N = a - g a
fmuald Welnsandunetenntenirnaiugianluaman wui1 Tenlaadeaian fie Aanssy

= Y & | a Yo o vy a = ¥ 1 a 1
nsseuslaglddymidugiu (PBL) duasulvinissulaiinisuaniudsussus siuuanininufAniivedn
a5y aglusedunnn (M=4.46, SD.=0.57) sesaaunfe AanssunisseusineldUaymidugiu (PBL) 1Ua
lonaliineuldaiouud egluszdunin (M=4.42, SD.=0.52) wazAanssunsiseuilaeldUamnduy
31 (PBL) AnlvidniSeulduaismaiuimenuies nuvadseusivanvaty agluseauiin (M=4.34,
SD.=0.58) dwsuteniAadesian fie Aanssunisiseuilegldlawidugiu (PBL) Walemaliiniseu
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4. nan1sfinwimnuamulunisiieudvestdndeunlisunisdnnisiseuiiaglddymndugiu (PBL)
18391guAN Y 1389 ANUUAenfEludin (11519 4)
=2 = 1% o Y ves Y = v I
M1319 4 wan1sAnwianuamulunsseudvesinSeuilasunmsiansteuileelddymidugu (PBL)
eAauAny 159 Anudasadieludiie vdwariululaiiu 1 Wew (30 Tu)

a v < a v ' ' v
m'mmwuiumiwﬂu;; ASLUULAN  ASLLUULRAY 988 AIAIUNLANANY (Sa8aY)
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o o a v oA o 6.44
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