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Comparison of Effects of Learning Socio-scientific Issues using

the Mix Methods Based on the Scientific Method and the 7-E Learning
Cycle Approach on Argumentation and Critical Thinking

of Grade 6 Students with Different Achievement Motivations
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Abstract

This research aimed to study and
compare argumentation and critical thinking
abilities of the students after learning
socioscientific issues as a whole and as classified
according to achievement motives and learning
methods. The sample was 60 grade 6
students of who were divided into 2 groups

: the first group of 30 students who learned

by the mixed methods based on the scientific
method and the second group of 30students
who learned by the mixed methods based
on 7-E learning cycle approach. Instruments
for the research included : 1) lesson plans on
3socio-scientific issues : Genetically Modified
Plants, Cloning and Burning Rice Stubble,
2) Argumentation tests and 3) Critical thinking
test. The hypotheses were tested by
dependent t-test and the F-test (Two-way
MANCOVA and ANCOVA).The research findings
revealed that the students as a whole and as
classified according to achievement motives,
who learned the socio-scientific issues by the
mixed methods based on the scientific meth-
od and the 7-E Learning Cycle, showed more
developments of argumentation abilities
from the 1™ test to the 4th test, and showed
more critical thinking abilities in general and
in each of 5 subscales after learning than
before learning (p<.001).The students with
high achievement motive evidenced more
areumentation and critical thinking in general
and in each of 5 subscales than the
counterpart students (p < .001). Whereas
two groups of the students did not show
difference in terms of argumentation abilities
in general and in each of 5 subscales (p = .079).
In addition, there were statistical interactions
of achievement motive with learning method
on critical thinking abilities only as a whole

and in the subscale of deduction and
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interpretation (p < .001).
Keywords : socio-scientific issues,

argumentation, critical thinking, the mixed
methods based on the scientific method, the
mixed methods based on 7-Elearningcycle

approach
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2. winFeuiisiusagalalildugmisneiu
wdaSoulssfudgmmeadauiiisdosiu
N15INYIAIERSHAINAINITALUAITIALLE S

LALAITANININEINTAULAYTIN (AN519 1) kA
Wusremuis 5 91 (11579 2) wanenadu lng
o Ao Y £ ~
Uniseuniiusepalalddugnigelinnuanunse
Y] ' v A aa Yy S o
AenaunnIineuniiusaplalildugnsen
(p <.001)

3. tnFguiBeumeguiuudiaiunes
Seulszinulamedeauiiieadoaiunsly
ANYIFARSTAIUAILITAIUNT LA ILAL AT

AMININEINTAULAYTI (AN519 1) hATIIYAU

(%
Y

3 5 AU (115799 2) Llusneneiu (p < .072)
4. fufdiussewinausaqslalddugns
AUURUUNSITEURNIEATARININGTA56]
Jusefu2 sufie AuNISeLNILLAZAIUNNT
feu (p < .016) (11573 2) TnetinEeuidus
lalddunvdgeiBousesunuunaunauny
Fpdnsnsdeud 7 4u fnmsAninndinsaisu
nsfnsnnITniFeungudu (p < 033)
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M5 1 MalTeuiisuanuauisalunslidudanagnisfindnndiansaindaieulssny
TgymnmederuinifettesiunisliinermansvesiniSeuniiusagadalldugrasiiunasiFoume
FULUUMIREUASAY (Two-way MANCOVA)

Multivariate Tests

U
Source of o Hypothesis | Error Partial Eta
Test statistic | auUs F P
Variation Df df Squared
2MFY
Pillai’s Trace 2 10.613 2.000 53.000 | <.001* 708
AslaLes | Wilks” Lambda 2 10.613 2.000 53.000 | <.001* .708
fouseu Hotelling’s Trace 2 10.613 2.000 53.000 | <.001* .708
Roy’s Largest Root 2 10.613 2.000 53.000 | <.001* .708
Pillai’s Trace 2 2671 2.000 53.000 | <.021* 114
Ananang
- . |Wilks’ Lambda 2 2671 2.000 53.000 | <.021* 114
91984
VA Hotelling’s Trace 2 2.671 2.000 53.000 | <.021* 114
NBULIYU
Roy’s Largest Root 2 2,671 2.000 53.000 | <.021* 114
Pillai’s Trace 2 10.613 2.000 53.000 | <.001* .286
LLiq@ﬂqﬂp’J Wilks” Lambda 2 10.613 2.000 53.000 | <.001* . 286
dugne Hotelling’s Trace 2 10.613 2.000 53.000 | <.001* . 286
Roy’s Largest Root 2 10.613 2.000 53.000 | <.001* . 286
Pillai’s Trace 2 2671 2.000 53.000 | .079 092
suuuy | Wilks” Lambda 2 2671 2.000 53.000 | .079 . 092
Hotelling’s Trace 2 2,671 2.000 53.000 | .079 . 092
Roy’s Largest Root 2 2671 2.000 53.000 | .079 . 092
Pillai’s Trace 2 3.004 2.000 53.000 | .058 102
o o . |Wilks” Lambda 2 3.004 2.000 53.000 | .058 . 102
Ufdunus
Hotelling’s Trace 2 3.004 2.000 53.000 | .058 . 102
Roy’s Largest Root 2 3.004 2.000 53.000 | .058 . 102
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A58 2 msilSsuiisuanuuanaan1sAnInniIsaliunesundaisulssnulymmnig
deannifgesiumsldinermansvesiniFeuniusagelalldugvsriiuuasSeumeguuuuns
I3UUsanU (Two-way ANCOVA)

AMIANINING
- . Source of Variation SS df MS F P Eta
9138
Squared
usagslalidunvs 4.658 | 1 | 4.658 | 8592 | .005* | .135
3 sUwuUNSSEY 267 | 1 | 267 | 492 | 486 | .009
Loy | .
Ufdunus 2907 | 1 | 2907 | 5361 | .024* .089
ANNAAIALAADL 29.820 | 55 | 542
usagalalildugws 4719 | 1 | 4719 | 9.673 | .003* | .150
2. unseensu | JUkUUNTSYY 1.028 | 1 | 1.028 | 2108 | .152 037
Tonnawlowiu | Ufduius 687 | 1 | 687 | 1409 | .240 | .025
ANAAALARDL 26833 | 55 | .488
usagslalildugws 4287 | 1 | 4287 |11.330| 001* | 171
. . |zYuuumsBey 334 | 1 | 334 | 883 | 351 | .016
3. AUNITUTUEY e .
Ufdunius 1260 | 1 | 1.260 | 3329 | .073 | .057
AMAAALAREY 20.809 | 55 | .378
usagalalildugns 9.159 | 1 | 9.159 [20.235|.000% | .269
.. sULuuNsiseY 382 | 1 | 382 | 845 | 362 | .015
4. AUNITAAIU o o«
Ufjdumius 3017 | 1 | 3.017 | 6.665 | .013* | .108
ANuAAALARDY 24.894 | 55 | 453
usaglalildugns 5060 | 1 | 5060 |10.719|.002* | .163
5. fumsUszidly | guuuunsitey 1584 | 1 | 1584 |3357 | 072 | .058
Jolands Ujduiug 653 | 1 | 653 | 1384 | 245 | 025
AMAAALAREY 25962 | 55 | 472
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1. 9n58ulngdIusiuuaz I unag
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S YULUURFNHEIUANNITNITNIINGIAERT
uaziuuRaunaunn T nsnsseus 7 9u 3
MsWauAansalunisidudafivduain
MsaeUATedl 1-4 uaziin1sAndinngiansal
TnesauuazsIefue 5 a1 iiaguainneu
Seu (p< .05) Fan19iSeunisasuuseiiy
Faymnadnuilieatostunsiinermand
1ag IS NANNEIUANNITATNIINEAERS
donnaosfunIsissunsaoulssulgn
nedenuiisrtestunisldineraanslag
TS HANHNETUANNITNITNIIINYIAEN VD
Undsuduisoudnundf 6 Tnsdiusiuuas
ai’mummmwmiﬁﬂﬁmwé (w8n TWe1e,
2556 - 75) dnideuUsymadednsivdn ul
7l 1 (a3l Auszans, 2556 : 69) waztiniiou
FusTsouRne 9 2 Guun UsemaIyey, 2556 :
79-80) Ganuininouiidussgslalddunrigs
fnuanunsalunsidudafiuguuenaninis
Seunisaesulagldzuiuunisiseunuuining
naifeud 7 dudaenndestiunisiiouns
goulagldguuuunsiseunuuiginsnisiseus
7 SuvesTinBout s AN YR 1 (EudH oum,
2556 - 59) dniSsudusseudnun Ui 4 @n
$m1l w5209, 2556 : 81) FenuindnSeud

fusegddalddugniadinnuaunsalunisia

uSafivduannouseu
nMsfinan1siteusnguuionniies
w3nasHasuldsiuuunNIsasuLUUNAY
HeU(Mixed Method) mugUwuuisnismia
enmans (Scientific Method) wazhuUNEY
wausrindnaniadoud 7 $u ieaesiEidunns
douLUUHANNATUUTE N UMEAIN T AMAIN
way Uniseuidilenialannadnuaiuisalu
nsldudegraiioame densiFeunisaoulag
195U UUN TS Y URUUNALR AT UAD ARG AU
nan1sAnwveslslouwazAny (Simon, 2006
 235-260) wudnsiaminuglunislduds
vastiniSeulagldunuimanud nsnseduds
uatUaUNSaVNaaTUALLLAELANA
AnATuYRIlnSsunSoulndngIuatuayu
guduiaunuaansalunsiaudels waznis
Sousuunaunaunniginaniadous 7 4u ez
nsgaulviniseunseuAuAnAtoanuly
funsramouanudiin dWeltdnsudovdad
TailvidenndosiuiuInuAnAY LaziniSeuy
#inufoantsanelouanuilusuiausiy
19 Tonaftaziinnsounuslusifigniosdsd
1Nty dwaliAnnsTduduasnstnining
Fsalifiusnntu SeilvinGeuinnuanse
Tunslfudauarnisininndiansaifiuanniy
2. UnFouiifiusslolddugnigamds
Grulsedutymnedeufiiedostunsld
Weneans danuaansalunislaudasfa
INNFINTAUTINLALIIUAIU 5 AU AP

N1594LU AMUNTERNSUTaRNaRTDIAU AU
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nsfisty MunsinMLkagmuNsUsEEiute
Tudannnitnidouiiiussgdalidugvie (p
<.05) HansAnuUTINguiidomntnGe
fiflusegdlalildugrigedlassainonsaidean
(Mental Structure) waglAseasnaAINg
(Knowledge Structure) 1NN LazAIAMAN
fndniniFeuiifiusagelalddugnisisiam
annsanuaunuLeslilugidmnefidesnis
I#ninussgslanelufiinnnindnEsudisiuse
alaldlduqude (Rabideau, 2009 : Web Site)
Frewmiingouiitusgdallidugigmdatou
adlauanansatunisiaidanaznisAnining
InsaliindninGouiitiusegdlalidunvde

3. thizsunGeulaglinsSeunuuss
HATUAINITNITNIINYIANERTIANNAINTA
TunslaudanaznisAniningiansallane sy
wags1ediuie 5 duliuandsiutiniEeud
SounuunaunaunaigdnsnsGeu 7 du
(p> .OS)miﬁmamﬁﬁﬂmUsmgLsziuﬁl,ﬂaamﬂ
NIIEDULUUNANNAIU(Mixed Method) magU
WUUTENIMEIMeans (Scientific Method)
75 du ldun 1) Fusuitgmlisnuiuie
TiiniFeusninsesiuasianavnug 2) tu
LAUBRUIANATUTIYILDIAUTENDUVBINITLA
wés 3) Funuradoauna dniFousiuse
nANgoEVIVANg LAY IRNAATUAYY 4) Tu
WATIN FuATIERLWIAA UnSeunauelas
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waldanutdieliinGeuuansauiii 2)
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fuesune WunuwansfinsedulviinGousm
pAUTIEkaEATIUNANAATUAYULAZIANS
ANATU 5) Gz"jgusumsmmi swuiusfUMuLaY
ASUITEELTALAY 6) fuussidiuna thidourh
wuunageUATIEsalunsiEuEs 7) duih
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Jymmedsruiliiendosiuinermans siaaos
sUnvudunisSeunaunau (Mixed Method)
FaUsznaudiefanssunisasuiivainvane
Usgnoufuiinslddanuduiieliingeu
lduanungnakazAnaduayuvsefinAnAy
dnissudstilenigilnanuanuisalunislangs
shafismeddenadesiunanisfinwivens’
Fuuazinwiad (2008 : 67-90) finuitetnstios
i3y 2 UsgmsiidaaSuiamnnisvesniny
a3130lunTlALEIURIlNITIUADUNUINYOS
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waadauuanNddsaenndosiunanis
Anwwesleounazaniz (2006 : 235-260) finy
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Fruativayududy i liimuanuaunsaty
n1slaudanagn1sfndninyiansalvestiniSeu
1#fviaandis

4. Sfduusszrinausagdlalddunns
UFUWUUNSIREUANIZNSAATAININEIAN S0l
Jusesu 2 dufie AuniseyuuLassy
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