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Dr.Pinit Khumwong.

The purposes of this study were to develop a learning model and to examine the
effect of a meta-level based learning model to enhance the scientific thinking of 7" Grade
students. The samples used in this study were 7th Grade students who studied in a school
under the authority of the Secondary Educational Service Area Office 27 of Thailand in the
2014 academic year. The samples were divided into 2 groups, experimental and control
groups with 45 students in each group. The research instruments used in this study were
1) Scientific thinking test 2) Achievement test and 3) Student’s satisfaction questionnaire
regarding the Meta-level based learning model. The research data were analyzed by using
t-test for dependent and independent samples.

The results of the study revealed that:

1. The Meta-Level based learning model to enhance scientific thinking consisted of
5 steps—(1) Problem identifying), (2) Searching, (3) Checking, (4) Inferring, and (5) Argumenting;

2. The scientific thinking ability posttest scores of students who studied with the
Meta-level based learning model to enhance scientific thinking were significantly higher than
their pretest scores at a level of .05;

3. The scientific thinking ability posttest scores of students who studied with the
Meta-level based learning model were significantly higher than those of students who
studied with traditional learning at a level of .05;

4. The achievement posttest scores of students who studied with the Meta-level
based learning model were significantly higher than pretest scores at a level of .05;

5. The achievement posttest scores of students who studied with the Meta-level
based learning model were significantly higher than those of students who studied with
traditional learning at a level of .05; and

6. Students who studied using the Meta-level based learning model were satisfied
with their learning at a high level in all aspects which were (1) the content, (2) learning

activities, (3) learning materials, (4) measurement and evaluation, and (5) the teacher.
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1. NIAALBIINYIATEANS

1.1 ANBULVDINITAALTIINLNATAS

msfadainemaasidunszuinmInifstosnussuunisinadsasfoa uandg
nmsAauuusTsNariald  (Ordinary Thinking) (Ruby. 1968: 207) 1unsdafiiduszuy
seidoufinaninmst (Systematic Way) (3ITAT0L UA6. 2548: 2) LazldunIzLIumIne 7
duRupusasmautdgmusznsdadulafioaiufeinng 9 Afaduluiialsziiu Snis
miﬁm%ﬁ‘nmmam’{ﬁLﬂumsﬁ@LﬁamﬁmauﬁaLLrTﬂvrymLﬁmﬁ‘uﬁwi’m 9 F1071992
Hendasmieliiindasiuanuinianguimeinmemans uadnsldingua nangim Taya
nang1wuazanadnislinszuvaunminmsinaeaaiidiundszneulunisigadasiasey
ﬁﬁm’mmL%aﬁaﬁmﬂi:w"ﬂﬁﬁ’mawﬁaﬁaa;ﬂazi’mgﬂﬁaal,%aﬁa"l@i” (Bazgt ymulad. 2539:
1; 19030 YW, 2552: 46; @8 NAONINT. 2554: 3; Kuhn; & Pearsall. 2000: 113-129;
Bergere; & Boelryk. 2004; Oishin. 2007)

wananinsfaingraans ssidunisaafininsraaailelunisvinau
Sngrenaasiisanunisgiuazisasslusssumansedniinalasldiiniinas
Anenenans (Schafersman. 1994: 2-3) a9tSTNTel WG (2548: 4-5; $195997N Crowley; et
al.  2001: 1-2,72) lana1rinuninenmsasazlsnisdadsinemaaslunisaaniuuns
Naasd NMIARNLLazNIFETINgEda 9 lasltsnwmzaosniifia 2 snwmzfes 1) mMafaf
T lunsriausannuiningesasssdunisfeumzaitsg Show waznslaudinuday
IMANA 2) msﬁ@ﬁlﬂumiﬁwmumuqﬂﬂa Fadunsfevmennansonlasaseafisanuns
FUBIARLEIATNAINS NTTLIRNTAAVBIRNINLNFIFAINI 2 T0 FOAARDINURDTH
(Lawson. 1995: 49-51; 81984910 Burmester. 1952) finaintinanenenaas laldvinszn1sdaana
ULUUNBIIAG 7 mg'u‘lumiﬁﬁmw'ﬁaﬁmmé’ww"’uﬁﬁumsﬁ@L‘Eﬁwmmam’ aolt 1) s
a%mwﬁﬂﬁsumﬁﬁgﬂﬁaa 2) ﬂ’mzqmmq"uaaﬂvrym’l,uéfﬂumxl,%m’mﬁsw 3) N9
mzmuu@gmuazmwﬁﬁu 4) mywelasldassne  5) MsNsuEBLAzMINaasdlasl
msmuqmﬁLLﬂsLﬁamaauauwag’m 6) mﬁfmsmﬁ'muﬁwuaz’jmﬁzﬁﬁagamﬁmn
NINARBILATTOUAGA GNAANUFURNUEIN 7) ninsdaayduazszyndldtaagladig
G WaNING SBNI0E UG (2548 4-5 81959970 Crowley; et al. 2001: 1-272)
g9lananin msﬁm%ﬁwmma@l{ﬁvl,@ﬁﬁl,wwuwﬁﬁ'uﬁfﬂ’mmma@]s"’%%aagﬁmsﬁ’m’m
1uﬁaaﬂﬁﬂ'amimwfu LL@imiﬁ@L%ﬁwmma@lfﬁmmimﬂﬁwvlﬂLﬁ‘@ﬁ'uqﬂﬂa Lﬁaqﬂﬂafu
finsihamidunguuuuiiwiie (Collaboration) imsadidse dnan Lﬁaa%”nmmji'wﬁaﬂ”u
PoIFaNEnng ﬁ&m%ﬁmsﬁmsmﬂmimaaﬂmmmaaLﬁaﬁwmmmmaﬁ'umsﬁwj

NANSITIIEH 88-1%018  (Al-Ahmadi.  2008) "L@Ta;ﬂl,l,mﬁmaamsﬁm%a

a & o
INLMRAT AINTWLUITNAY 2
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WWIRALBINITAALTIINEIAIEAT (Concept of Scientific Thinking)

1

q

¥
&
>

NNBEN1IAI
FUUAIU

(Observation)

@

NBLANITFING

(Hypothesis)
NNBLNIRIVORT

o

(Conclusion)

UUAUZIU 3 unIAa (Based on Three Things)

y

M3l (Using)

M3AALTIRGHA
(Logical Reasoning)

(Rationalism)

NMSRLINARLTIRIRE
(Skeptical Attitude)
(Skepticism)

» mansamwangnle
ainm3latu efiiu laws
uaznmIMIUJuams

(Is evidence that one can

see, hear, touch, smell)

> ldnsfialasases seuaaulumsliingua
(The critical thinker uses logical reasoning)

> m’maaumﬂﬁmqm Lﬁ:ammgnﬁad \Hadla
o (All us to reason correctly)

> dfamnangiuwilifstadlanlnannand
(If forces one to deny one’s emotion)

» msnamdreathslanangin (Emotion are not
evidence)

> néﬁaﬁﬁauuﬁuﬁ’m’uaqmmﬁa (Feeling are
not fact)

> Vl,ajna'na”wa?nﬂmmL%awammaa(Subjective
beliefs are not substantive beliefs)

> m'ﬂﬁm@Naﬁﬁvlﬁmmﬂmﬁﬁﬂmmi‘lij’miﬂ:
vasmilingualwininmaaaiuag
amamans (Best way to learn to think
logically is to study logic and reasoning in a
philosophy science or mathematic class.)

> mildassne (It makes the person use logic.)

}

NITUIUNIT (Processing)

nangIudaLlssany
(Empirical Evidence)

tlszumInifion (Empiricism)

» snineenaaiuazinfadiulng
azamasaunangiwlasldnig
TﬁLLﬁaLLazmﬂﬁm@Na (Good
scientist and critical thinkers
examine the evidence ,arguments
and reasons for their beliefs)

> lunsabunemdngiulnaifiduny
(Sceptics are open-minded and
they try to open to new evidence
and rational arguments about their
beliefs

> mﬁa“’ngﬁuﬁaumgauwmﬂmwa
(They are willing to change their
minds in the light of new reliable

evidence)

MwUszney 2 uwAaueIN1IRaLTIINeN@Iaas (Concept of Scientific Thinking)

ﬁ'm: Al-Ahmadi. (2008). The Development of Scientific Thinking with Senior School

Physics Students. p.111.
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o A A @ o A A v A v ¥ ] Y o &
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