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The purpose of this research were to 1) develop of LERRA learning model
based on scio-critical and problem-oriented approach to promote scientific literacy for lower
secondary school students 2)examine the effectiveness of LERRA learning model
based on scio-critical and problem-oriented approach to promote scientific literacy for lower
secondary school students. The research design is non - randomized control group
pretest - posttest design. The samples were two classroom of mathayomsuksa 1 students.
One classroom was an experimental group (35 students) studied with the developed
learning model whereas the other was serving as a control group (31 students) studied
with the traditional instruction. Research instruments consisted were the lesson plans
followed with the developed learning model, scientific literacy test, science learning
achievement test and the student opinion of their learning according thedeveloped learning
model. The data was analyzed by using mean, standard deviation, t— test for dependent
samples, t - test for independent samples, and one — sample t - test. The results
indicated that

1. The LERRA learning model based on scio-critical and problem-oriented
approach to promote scientific literacy for lower secondary school students consisted of
5 steps; 1) Launching 2) Exploring 3) Relating 4) Reflecting 5) Acting

2. The implementation of LERRA learning model based on scio-critical and
problem-oriented approach to promote scientific literacy for lower secondary school
students found that;

2.1 the posttest score on scientific literacy of the experimental group was
higher than the pretest score at the 0.01 level of significance

2.2 The posttest score on scientific literacy of the experimental group was
higher than the control group at the 0.01 level of significance and the score of indentifying
scientific issues explaining phenomena scientifically socio-critical discussion and an

awareness of the impact of science and technology on individuals and on society were



higher than the control group at the 0.01 level of significance except using scientific
evidence was higher than the control group non-significantly difference.

2.3 The posttest score on scientific literacy in each characteristic of
experimental group was higher than the criteria (50% of score) at 0.01 level of significance
on indentifying scientific issues, explaining phenomena scientifically, using scientific
evidence and an awareness of the impact of science and technology on individuals and on
society but the posttest score of scientific literacy on socio-critical discussion was lower
than the criteria (50% of score).

2.4 74.26 percentages of the students in the experimental group passed
the scientific literacy test.

2.5 The posttest score on science learning achievement of the
experimental group was higher than the pretest score at the 0.01 level of significance.

2.6 The posttest score on science learning achievement of the
experimental group was higher than the control group at the 0.01 level of significance.

2.7 The posttest score on science learning achievement of the
experimental group was higher than the criteria (60% of score) at 0.05 level of significance.

2.8 85.75 percentages of the students in the experimental group
passed the science learning achievement test.

2.9 The students in the experimental group had high level of satisfaction

with learning activities follow in the developed learning model.
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é’@ﬁﬂaﬁlﬁq@ﬁuaguu’iﬂUWﬂwa@‘§LLazLﬂﬂIuIaﬁ (X8IN. 2546 : 4; FUTTAA WHFY. 2552:
12-1; NRC.1996:22; OECD. 2006: 12)

6) daminlunugasnnudain Aaadneddnsmmlullauans gnig
ANEPNEAITNONIFINANTZNUADAULES TUTUNIDFIAN (FEIN. 2546: 4;NRC.1996: 22;
Hurd.1998: 413-414; OECD. 2006: 12)

7) nazmaun1sfauszmIlingualunmIfuimzmanuimangmemaas
(R8IN.2546: 4; NRC.1996: 22; OECD. 2006: 12; Yuenyong; & Narjaikaew.2009: 341)
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nmavaw iinSowdudFinoaaasdadudsdndudmivlanlugaTaadu uazain
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[ a & 1 frd ’ o A A A A& =2 o
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FTUADININIIAFAT NITIHURBFITIIATIIROUNITNUNIBLANAITHIONITATIANL
WeunaNgIuAdLazn1IINIINasssnasaulunaINEAIBLKINIG 85196105 U10INRIN
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3) mitanalsuianuuwIAadtnmslddymiiiniawaznisinindiangal
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268; Baker; et al. 2009:261; Holbrook; & Rannikmae.2009: 281;Marks; & Eilks. 2009 : 241;
Murcia. 2009:45; Webb. 2009: 313; Roberts; & Gott. 2010: 203; Anelli. 2011:243;)
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FEMINAFBLANN (t-test for independent samples) WU LULANGEIINY HAAIANTIE 13 UAZ

@133 14

A7 13 AZULHLAR ﬂﬂ’]ijﬁ“ﬂ mma@%ﬁaumsmaawaamjumaaaLLa:mjumqu

n133INAEAT n e S.D t p
Fui1 mMyrydszidumadngemans
nguNanes 35 | 246 | 1.34 |1.13 |0.26
NYNAILA 31 213 | 0.96
dufl 2 mIafunpUnngnInhidinmenans
NYNNAKa 35 2.51 1.31
NYNAILA 31 2.42 1.03 | 0.32 | 0.75
fudt 3msldUszansneumeingneans
NYNNANa 35 2.09 112 | 0.75 | 0.46
NYUAILA 31 2.29 1.1
fufl 4amydwanFiaoimedina
NYUNAKa 35 0.86 1.03 | 0.05 | 0.96
NYUAILA 31 0.87 1.09
n33INLEET n e S.D t p
Fufl EMIATERIN IR MU ATYULAZNANTZNLNG
InsnemaasuazinaluladdaauladlazFiny
NYNNARDY 35 3.00 1.06 | 1.47 | 0.15
NYNAILAY 31 265 | 0.89
ATUUUII
NYNNARDY 35 | 10.91 | 3.13 | 0.70 | 0.48
NYNAILA 31 | 1042 | 250

* P >.05
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{ Q/ Qg a 1 ! U
AT 14 AZUUWLAR HNGQNQ‘YIITVI’NT]'WL%H%’WI FJ'WI']&@]%T’I@%L%H%‘U aaﬂﬁgw@aamaznqu

GRMEE!

NARNONINIINITLILH n X S.D t p
ﬂ’si&m@]aad 35 11.97 4.44 1.01 0.32*
NENAIVAN 31 11.03 2.85

*P >.05

a a

msﬂﬂaauauqmg'mmﬂﬁﬂﬁaﬁl 1 ﬁnﬂaww@g’mﬁaﬁ' 1 ﬁfﬂﬁﬂumjm@aaaﬁ
SR LLUUﬂ’]SL%EI%iLWIaﬁdLa‘%&lﬂ’liﬁﬂﬂ’]ﬂ’]aGﬁ( (LERRA) enauwidanisldiyniiin
NILAENITININHINTHNIFIAN ﬁ%m%'uﬁfm%w%”’uﬁ'ﬁwﬁnmmauéfuﬁmijﬁwmmam%
WaISHRgINIIiawEEL FINTINFUAILANUAZEINT NN TaLaTE0 B lREIATYNIRDE
waslidwinindouiwnnsiaadudoss: 50 vasdwIwinFouRInueTISnIasa U
NeazBuaad

1, maam:uuumﬁﬂmijﬁwmmam?uaaﬁfﬂL%ﬂumjumaaalumwmsJLLa:iw
@Tmriauuamﬁ'amﬂ"ﬁgﬂLmumsﬁwfl,ﬁ'amLa%umsjﬁﬂmma@l% (LERRA) ¢NULUWIAANTT
ifywiimasaznisinnginsainediag dwmsuinisousudsaufnsaoudulasms
wALaag mmﬁmmummgm LRZNITNAROUAIN (t - test for dependence samples) W&
IO 15

2. maaumuuumﬁﬂmiq%:‘"mmmam’maaﬁfm‘%wmﬁumaaaLLa:mjumquﬁv’a

NINIIY LLa:iﬁmﬁu%é’amﬂ“ﬁgﬂLLuumiL%wjfLﬁaa&ma’%umﬁj’%ﬂ pNeNFa3 (LERRA) anu

v
a s =)

W AN IET P19 N1ILaZNITININHINTDNIFINL FRTUUNIT S UT WU THNAN T
aanaunlagnismiaiasy damﬁmmummgm LAZNIINAFAUAIN (- test for
independence samples) NaAIANI19 16

3. maamummaﬁﬂmiﬁnmma@i?‘*uaaﬁnﬁaunﬁumaamé’aL'%weﬁ’wgﬂuuu
msL‘%ﬂquﬁ'adam‘%wmsﬁ%wmmam’ (LERRA) a1uuw1fan13tgiynidinisuazniy
SWINHINTAINMNITINY SIS I UuTWITTHNAN B A AW [AsuR UM AR wualaslE
mﬁ?maaumﬁuuumjuﬁaaﬂwﬁm (One —sample t-test) NAAINTI 17

4, "3Lmﬂzﬁﬂzuuumﬁﬂmsﬁﬂmma@ﬁmadﬁfﬂﬁﬂuﬂéjumaauﬁUUﬁULﬂmsﬁﬁ
Amualagliundianzdmaiossssasindoufirnwnmsinissaiulag Qﬁﬁ'ﬂvlﬁﬁwams
Urmlumsiinmmaailuudazduanieisd mijinamaaivesiniiaungunanaay

& A o &
NN TU I WA
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NN U321

Taisnwnistseiiin

mnﬁug’igﬂﬁﬁﬁmuﬁm

o A A 6 a a v
wnInNNIwinNNTU LAY I@]ﬂi%x‘i’]%’)ﬁ]&l

IYWN

A A

PBHIYANNUE

]
=

U

ALFDINWN U TOUAZ 50 VDIWNITUUNIRUANAAIAIINI 18

PUNODIEN NI U TLY 3 e b 5 @
=1 1 6 a a A (%
PRI N AU DALY 1 B8 2 e

f1313 15 ﬂZLL%uLﬂaﬂﬂ’]iiﬁ‘ﬂ INFNEA S OWALARIT LU aan&jumaaa
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NN NIILATIEARIANTo AU D

"L’S"’jﬁm’mﬁfm%wmjumaaa

mMIingenaas n ot R t p
MINANDY MINABDI
¥ |sb.| x | sb.
st maszydssdutyyms 35 | 246 | 134 [ 391 | 1.29 | 10.12 | 0.00
Ineneaas
duft 2 mIsfunpUTingmIaing 35 | 251 | 131|394 | 143 | 1037 | 0.00
Inoeaas
dudi 3mslfuszansneung 35 | 209 | 112 | 334 | 133 | 7.16 | 0.00
INVNRAT
fufl 4amAwinFaasoinmisina 35 | 086 | 1.03 | 226 | 098 | 12.73 | 0.00
dufl savzmniiannuiduas 35 | 3.00 | 106 | 420 | 12 | 7.88 | 0.00
NANIZNUNNANEFEATUAZ
ialuladidaauaiuazsnu
AL IIN 35 1091 | 3.13 | 17.66 | 4.60 17.30 | 0.00
*P < .05

IINAIN 15 ﬂZLL%%Lﬂaﬂﬂ’ﬁéﬁﬂEl’]ﬂ’]ﬁ(ﬂ%iilSJLLﬂzi’]ﬂﬁ?%’ﬂE}dﬂ@;Nﬂ@]ﬂ80‘1&&‘158%

Ao dunrzydizsiduniainaiaaas daunisetuisdnngmisatluddinoaaas

AUNT MU TZANENIUNNAINGIFIRAT FIBNITININEIIVNIFINY LAZAIBNITATZAIN

feanuddguaznansznunInsmaasuazinaluladdeautasuazdianganinazuu

o @

L@RuNaUNAN I8 R FIATINIIET

ANy2aAU 0.05
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@133 16 ﬂzLL%utaaﬂﬂ’ﬁjﬁV] U’]ﬂ’]ﬁ@li{%é’xﬁL%Uu"llﬂdﬂ@:&lﬂ@m@dLLﬂZﬂ@:&lﬂ’)ﬂJQ&l

mMIineenaat n X S.D t p

v A =3 Aa 6
aAUN1 ﬂ"liiz‘i.qlﬂim@]uﬂiyﬂ'ﬁ’l"lx‘l'lﬂ PIFRAT

NYUNAKa 35 3.91 1.29 3.30 0.00
NYUAILA 31 2.94 1.09

fufi 2 M3eTUNYINGMIBNY

Insneaas

NYNNARDY 35 3.94 1.43 2.62 0.00
NYNAILAY 31 3.03 1.38

duh 3mslEUszsnEWe U B NI EaS
ﬂﬁjm@aao 35 3.34 1.33 1.91 0.61

n@uﬂauqu 31 2.77 1.01

AN 4ANMFININBINTANIRIAY

NYUNA[a 35 2.26 0.98 3.07 0.00
NYNAILAN 31 1.45 1.15
Ul saszinin AL LATNANIZNY
MIdnemaasuazina luladdaauiasuas 3.49 0.00
AL
NYNNARDY 35 4.20 1.21
NYNAILA 31 3.06 1.44
AZLUUIIN
NYNNAKa 35 17.66 4.60 3.98 0.00
NYNAILA 31 13.23 4.41
*P < .05

ANANTN 16 ﬂ:LLuuLaﬁalmig"%“nmmam%é’amimaaoﬁy’mwumaﬁamsJ
LATAZLUIRA T B UAE n3szylszidunsineeaas nsasuisdanngnisalluigs
INPIAIRAT NMIIWINHINTUNWFIAN LAZNIIATTRBNTIANEIAYUIZNANIZNUN
'371ﬂﬂﬂﬁﬁ@]i‘LLa:LwﬂIuIaﬁeiammamazé’mwadmjumaaogaﬂdwmjumuquaﬂ'wﬁﬁfﬂé’nﬁzy
NIRAATIZIL 0.05 dunzuumadsdunsltlsEdnEneunadnmmaainammasas

°11aamj&m@aaagaﬂ’hmjumquazmvl,&iﬁﬁﬂﬁwﬁtymaaﬁa
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AT 17 ﬂzl,mumﬁﬂﬂ’ﬁj""mmmam%%é’aﬁﬂmaamjwmaauﬁmuﬁummsﬁ (3 AZLLLL)

mMIineenaat n X S.D t p
Fui1 myryldulymnainanmans 35 3.91 1.29 4.19 0.00
duft 2 m3aduedingnsaing 35 3.94 1.43 3.89 0.00
Inemaas
dudt 3nsldszdnsneumaingeaas 35 3.34 1.33 -1.53 0.14
fui 4amadInnsdansainmagiay 35 2.26 0.98 4.48 0.00
Ul sasziniInuiALLATNANIZNY 35 4.20 1.21 5.88 0.00
MIdnemaasuazina luladdaauiasuas
AL

*P<.05

INANG 17 ﬂtLLu%L%aUﬂﬁi;ﬁﬂEl’]ﬂ’]ﬁ@]if‘ﬂﬂﬁﬁuﬂéﬁﬂ’ﬁﬂ@ﬂaﬁ o ﬂ'ﬁi:ﬂ.ql

Uszi@umadinensas miesuiadsnngmaatlunddineemans  mslodszanswenums

INYIAFAT UAZNNIATEARNAIAVIAYUATHANTENUN W INImEasLazinaluladde

AULBILAZFIANVBINFUNARBIFINTUNUFNAMNUABIITRBIATYN AN AN TZAU 0.05 &I

dumilgdsindweumdinamaasginiunasinimuaadn it aynisstaussd

~ v a ea 6 a (2 a Aa = o ' ea o
PNENIATWNIITINTINBIINITUN NRIANATLALINNUASHE U ILRAR L AN I TUNNNIAUG

#1313 18 Namiﬂi:tﬁum‘sﬁﬁwmmam%maamjumaao

MIUITLAUNR SRuazVINNITY

A 6 a
Newinu A IU Iz %

laiduinmsinvdssiin 25.71

QUL C e PE e E VAT 20.00

% 3 dulu 5 67u)

Hwinasinsdssiinluseaud 22.86
(t% 4 Gulu 5 61u)

mummsﬁmiﬂm.ﬁuslm:ﬁuamﬂ(muﬁ”’mm 5 6Nb) 31.43
MUz iunanae 74.29

(¢ 3 suls 5 dudiwly)
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1NA1319 18 wamiﬂiuﬁumiﬁﬂmma@ﬁ WU RRINIITNARDINHNTUUHY
tnasinsssiinfailusauas 7429  lagdnnSownuiwinmlnizauduinaaiiuiauas

31.43 MW NMANTUIZLAWIRIZAUA Toaas 22.86 LaziwnMn1TUIZLA® YaUaz 20.00

nInadauaNYAzInNIIRdaN 2 NnaundzIuden 2 inSeundunaseinGeu
@TaUgﬂLLuumiL’%ijﬁadua’%uﬂ’ﬁjﬁﬂmmasﬁ (LERRA) aauwifamslstymiiiniuas
a a [ o o % & % v % £
ANTAININEINTHNIFIAN FIRTUUNITOUTRATINANB IR WAWNFNGNTN19NTITOU
"371mﬂ’mm‘v\é’oﬁyugaﬂiﬁﬁauﬁw gam’wnQumuquuazgaﬂ'jwmmeﬁﬁ”aUaz 60 a9l
wpdaumiaialazidmnnntouwdunuiaaidusossz 60 BaITIWIRENETIUNIANA
& a = = Q C‘r
TINNNINAROUNINUILLDEANIT
{ Qs A" a a 1
1. msmaaumuuumﬁwaﬁuqmﬁmamsﬁmmﬂmmam‘maaum‘%ﬂuﬂgwmaaa
ﬁauuawé’amimaaﬂ“ﬁgﬂLLuumiL’%ﬂuj’LﬁaﬁhLa'%umii%ﬂmmamr (LERRA) @1aL2I8a
M3 T TmIEINIILazNIININEANTBIMNRIAY FIMTUBNITIRTUISENAN A uaulaL
MIIALady §3DEIUnNIATIIN UWATNIINAFBUATT (t - test for dependent samples) W
A4619719 19
{ (% Qg a a 1
2. msmaaumuuumﬁmwaauqmmamm’%ﬂmwmﬂmm‘mamnﬁwﬂﬁgwmaaa
uaznguaIuauraInIslEluuunassuiiNasuaiun1Iinumand (LERRA) aauuifia
MU YINIIRaEMIANINHIM TN WFIAN FRTUHNISOUTRITNAN M AU LA
MINIALSRY FIUDLILUNIATIIN UATNIINARBUAIN (t - test for independent samples)
NAAIA1IS 20
{ [-%] ,{ a a 1
3. msmaauﬂmuumﬁawaam}mmamsﬁﬂmﬂmma@‘%ﬂlaaum‘%muﬂ@wmaaa
EﬂLLuumﬁrL’%muj’Lﬁaama’%umi;}‘%wmma@% (LERRA) @uuwdfanslziymiiinisuazms
FWINHI TN WFIAN FIRTUBNISIUT WA TUNANEIN WA WA UN UL MAN R Loy Td
msmaaumﬁuuumjwé’maiw,ﬁm (One —sample t - test) HAAIATI 21
a { et nr a a U
4. ﬂ'mLmﬁ:ﬁﬂumumﬁymaauqmmamsﬁﬂmwmmm%maoum‘%wnqwmaaa
a o e o o o A A & A o o v o
UUNULN ISR LA LA U NNTAIANTo Rz I nNIS U UAH NI NIz WA ;daamvl,@m
') £ a @ ' a
NammzuumaaNaa&lqmmamsﬁﬁmwmmam’mamnﬁmuﬂqumaaamfsmezﬁmu
6 a Qs pj’
NS I wa 9%
AZLUBIINGINTT 18 Azl wunons lurumsdszidn
g; 1 =3 1 a
AZLUUIINAILG 18 - 23 AZUUK  ANBDI HIUNNTUTLEAR
AZULWWIINAILG 24 - 30 ATUUL  BUWDS HIUNNTUTHLAWIZAUA
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& wmnae o o o A A ¢ a & L o a A
"ﬂqﬂuuﬁdj"ﬂUu']‘ﬂ”lu’luuﬂLiﬂucﬂwqulaﬂmmw']'lLﬂiqzﬂﬂqﬂqiaﬂﬂz"ﬂaﬂuﬂLiﬂu‘ﬂ

RN NN NN TUTZL R I@ﬂlud’]uﬁé‘sﬁ;ﬁ{mﬁmu@vl,’?’hﬁ‘i’]muﬁfﬂL%Uuﬂﬁjwﬂ@aamzé’fad NI

6 v e A & [
LNTUNIDLRE 60 VBIWNLILUNINRNG NRANIANINN 22

{ o £ A ! [% '
13N 19 ﬂzLLu%L@oaUwaawﬂﬂﬁﬂ’]ﬂﬂqjl’%ﬂujﬂ U’]ﬂﬁla(ﬂgﬂauuazﬁﬂ\‘]L‘%Uuﬂlaﬂﬂﬂqu‘ﬂ@aa\‘]

NﬂﬁNQﬂ§ﬂ10ﬂ1§L§yu n AT AT t p
ADWLI8U PRI
¥ | sb | x | sb.
ﬂﬁjm’l@ﬂafl 35 1197 | 4.44 | 20.03 | 4.85 21.32 0.00*
*P < .05

{ o AF 1 U
I1NAITN 19 ﬂmuumﬁzmaauqmmwmsﬁmﬂaumimaaomaaﬂqwmaaa

LAENFUALANFINTIMAIN INARBIa NIl TEEATYNIaTaNIZAY 0.05

d [ £ a [ ] '
A1319 20 ﬂzLLu%LﬂﬁUNaa&lﬂﬂﬁﬂqdﬂqsL‘%ﬂuTﬂﬂ’]ﬂqa@]%"ﬁﬂdL‘%U%madﬂ@‘&lﬂ@]aaﬁuazﬂq&l

ATUAY
NaFNGNENIINIIS U n X S.D t p
ngunanas 35 | 2003 | 485 | 350 | 0.00
NYNAILA 31 16.29 3.65
“P < .05

{ o £ ] ' '
INNAITN 20 muuumﬁsJwaaquﬁmomiﬁﬂmaanqumaaagomm@umuqu

] A o o a naai R
pENNBLRIAUNIITOANIZAU 0.05
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d a £ a % ' o
#1914 21 ﬂﬁ:LLuuL‘a’aﬂNaﬁNQ‘YI'ﬁVI’Nﬂ'ﬁL%U%'J‘YIFJ”I?I']&@]%%E‘I\‘]L%U%“Dax‘mi‘p\l‘ﬂ(ﬂaaﬂl,ﬁ guny

WNUHNTNAUA (18 ATUU)

v £ a a [ —-
HARNONINNNITILIIWINEIFAIRAT n X S.D t p

ngunaaad 35 | 2003 | 485 2.47 0.02

*P <.05

{ o £ : ' {
INNAIIN 21 ﬂtLL%uLﬂaElNﬂﬁﬂJE]Vlﬁ“/l'Nﬂ’]iL%ﬂ%”ﬂa\‘]ﬂﬁjillﬂ@aa\‘lg(\‘]ﬂ'ﬂl,ﬂm‘ﬁﬁ

o 1 a o ) s Qadl o
MAUABENIRLRIAUNNIAANIZAU 0.05

a s Q€ a s '
@191 22 Namii.lsuuuwaaquﬁmamﬂ%ﬂmwmmam%maﬁuum a\‘]ﬂQNVl@ﬂﬂ\‘]

Lﬂm‘ﬁﬂ'ﬁﬂ'ﬁﬂinﬁuwﬂ JouazUaIRNLIL®

A 6 a
NeBLANNITU I

laidnnoued 14.28

(AEUUBIINGININS ATLUL)

RN AN T TZL R 54.29

(AZUWHTINAILG 18-23 AZLLLLL)

RN N TU L N nIzaua 31.43
(AZUWITINAILG 24-30 AZLLLL)

NN RN IINNIRUA 85.72

¥ o, X
(AZUBUTINAILG 18 T l))

INAIT 22 RAINIINAaaINnNTanNH BN Al usasas 85.72 Ul
o A & ' v Aa & v o Ao A A o
BN UUNIRNAlasEw N T IzauaAaLlwTata: Toaas 31.43 LasUnNSUUNH1WILIZAL
pwnsnaaLlwsasas 54.29 waz likwnmsiaatdusasas 14.28

a a

nInadauaNYAzIwNTIVETaN 3 Nnauydziuden 3 dnSuundunasah
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NTUNANEADUA
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MU srauaNNNInala
X S.D. NaNIUTEL AW

%] { o 1 = 1 { a é/
1. BpNERBUTaUNANIIEENT BIoUsziAua9 gnad L 4.23 0.91 N
sl,ué’faﬂ:uml"ﬁ’lumsﬂszé}ummauiﬂumsﬁwf
2. BB UUTAUNINIINNTANUINHURAIANNAALRAKIN 4.26 0.78 N
1 A =3 1 d' a ; s
d1Inselsziaude gl ulussau
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