157

mswasufisunansiSeugemaianisaameingesasio Imﬂ%’mﬂﬁﬂmsﬁﬁﬂ

flramsiaeundasmenadadaniizafualunsians :
AMFHLNDUVDILES MSHNINYDILFILAZNTIN LASMTAAIATIIN

vasviniEEususiseNdni 6 AamsBeuwandeneiv

A Comparative Study of the Effects of Good Scientific Thinking Techniques

with Metacognitive Techniques on Changing Alternative Physics Conceptions of
Reflection of Light , Refraction of Light and Vision, and Analytical
Thinking of 12th Grade Students with Different
Physics Learning Achievements

§ua3 Aauane’ TaTweTos §UAEN’ uazKeS a1es’

Sunjaree Sributta', Jeerapan Suksringarm® and Mayuree Parakan®

UNAALa

ﬂWi%ﬁﬂ@%aﬁﬂﬁmqﬁisaaﬁrﬂ'aﬁﬂmLgasm'%amﬁa‘uNaﬂm%‘mé’aamﬂﬁ@miﬁﬁmﬁwmmﬁm%ﬁ@ el finefiams
§ﬁw’7‘iﬁ@iaﬂmﬂ§mLLﬁa@Lmemﬁmﬁaﬂﬁmﬁuﬂw@ﬂﬁﬂﬁ C MIELVOUTBIEN  MIANIMIRILEIEE ML LAy
Rt ninGuuisendnenti 6 AanansEedEndent S 44 au %aié’smmmwﬁﬁmﬁfjumeﬁju
(Cluster random sampling) wazktafinGeufiinanmBeuiandge swom 22 au uasinBeuiinaneuians
6 S 22 e weasfiefflumafvrumsdays Toun wasensSmdiametiansiemdinenensasia lasld
weafiamasan 3 Usunn loun enasnansnidlalel (ntelligibility) enasnansnhluléldoehantsams (Wide-applica-
bility) wasemasansnGefiold (Plausibility) Bas MaseiouraINE MINIBIES WASMITIL WM 3 WHL WAMA
2 $lassladilontt uaziumasieu 2 ga Ao wumaRaLTaueRAnEenK UGN e eI S 4 Fa aluad
MIvnadEs S 5 9o uasaluafmedin Siuu 5 18 uasiUUNARALMIAGAATIIWIL 20 T8 1 3 6w Ae
FATEIA NN MUl nNERUS Lazeuiinnzinanms aﬁ@ﬁi%maauam@im loun t-test, F-test
(One-way ANCOVA) Lag Chi-square test WAMIINLNWL

1. tnBeulandmmn nEouiinanBeuiandge wesindeuiiinamaGauiEnddmisdausameiianiaa
manenenaasia loulfmefiamsaa ﬁmm%ﬂaaa’mamgiiﬁgﬁﬁu wifluemafefiianmaneasmnriawden
aehelilumenmestiariseey .05

! iinfAnmSyanln seininenenaasinm anginenenaas sminenduamansens
2 509fNanTINTE A Inenenas NvinenduNmansens

I 309FNERTIANTE AATENNERS vinendevnaTeN

Suduaiy 2 fuenau 2554 SUaIGANN 26 Tuenaw 2554



168 o ,‘

v A ! v A A a  Aaa € v A A A Aaa €5 o A £ a a
2. %ﬂLiEI‘HI@EJﬂ"J%TJN uﬂLﬁH%ﬂNNﬁﬂﬁLiHuWﬁﬂﬁ@ﬂ LAZUNELUNNNANI U ENF I NAITUUAEINALANTAR
a cAA v a Ya a a a ¢ [~ v o 3 A Y a 4 o ¥
MNINENENFNING I@H%TM@%@W]?E@@ mﬁ@mmezwﬂmm’mmzmmm@mm 3 M 02 MUWANNTHRANNT ALY
a ¢ ¢ o & a ¢ o A X | | o o o Aad o
Gﬁmmewmmamwummsﬁmmezwaﬂmi LWN%%@Wﬂﬂa%L‘%H%@Eﬂﬂﬁu&lﬁ?@iy%’mﬂﬂ@lﬁi%m .05
R A a an € Ay a a a caa i a Ya a a a 6 o
3. %ﬂﬁﬂ%‘ﬂNNﬁﬂﬁLiH%Wﬁﬂﬁ@ﬁ NOILLVAUANITOAAVININENFNTOING I@HSL"D’LWFM@TH?E@@ AMIAAIOIICANN
a [ v > ¥ NG A a Aa_ 6o I Av o w Ana (9
LiEI%I@Eﬁ’DNLLa&Lﬂ%TH@WW/N 3 M IANNNNUNIFLUNNNAMIELUNFNEF DENNULFAAUNNFNANTLAL .0
o o w A A 6 ~ A ‘ A A a ¢
MANAEY : ﬂ’liﬂ@ﬂ’]ﬂ’]%&l’]ﬂ?ﬁ@ﬁﬁa I@ﬂ%mm@mﬁm ﬂﬁLﬂaH%LLUaGLm’m’NN@@Laaﬂ MIAAIAINCH

ABSTRACT

This study aimed to examine and compare the effects of the good scientific thinking techniques
with Metacognitive techniques on changing alternative conceptions of some physics concepts: reflection
of light, refraction of light, and vision, and analytical thinking of forty four 12th grade students with
different Physics learning achievements. The students were selected through a cluster random sampling
technigue. The students were divided into 2 groups: twenty two students with high Physic achievement and
twenty two students with low Physic achievement. The research instruments were three lesson plans of the
good scientific thinking techniques with 3 Metacognitive techniques: intelligibility, wide-applicability and
plausibility; two kinds of tests: 4 items of the alternative conception test on reflection of light, 5 items of the
test on refraction of light, 5 items of the test on vision; and 20 items of the critical thinking test. The statistics

used for hypothesis testing were t-test, F-test (One-way ANCOVA) and Chi-Square.

Results of the research were as follows:

1. The average level of the conceptions of the students with high achievement in Physics and those of
low achievement in Physics after learning through the good scientific thinking techniques with Metacognitive
techniques significantly increased at the .05 level. On the other word, the average level of the misconceptions
of the students with high achievement in Physics and those of low achievement in Physics after learning
through the good scientific thinking techniques with Metacognitive techniques significantly increased
atthe 0.05 level.

2. The average level of the analytical thinking skill of the students with high achievement in Physics
and those of low achievement in Physics after using the good scientific thinking techniques with Metacognitive
techniques regarding three main points of analysis: importance, relations and principles significantly
increased at the .05 level.

3. The average level of the critical thinking skill of the students with high achievement in Physics after
using the good scientific thinking techniques with Metacognitive techniques was significantly higher than

that of the students with low achievement in Physics at the .05 level.

Keywords: Good Scientific Thinking Techniques with Metacognitive Techniques, Alternative

Conceptions, Analytical Thinking
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