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Abstract

The purposes of this research were 1) to study research strategies used in the classroom
nowadays for improving students’ scientific literacy, 2) to develop research strategies from the present
strategies for improving scientific literacy for Matthayomsuksa students, and 3) to study the effects of
these research strategies on the learning progress of the students. The study used a mixed method
research design. It started by using in-depth interviews with five cases, comprising of five teachers and
the study used an experiment design into focus eroup interviews. The research instrument was a
scientific literacy test and the data from this test were analyzed by using MANCOVA.

The research findings are summarized, as follows: 1) There were eleven groups of the research
strategies found to help improve students’ scientific literacy, namely a strategic orientation to help
students understand the concept of research, a record of the students’ research strategies (LOG BOOK),
strategies for finding the research problems, strategies for motivating students to conduct research,
strategies for a careful anticipation of the research results, a strategic work planning, a strategy for
careful planning the research design, strategies for monitoring progress, strategies for eliciting and
discussing the results, strategies for practicing the presentation of the results, and strategies for
presentation and evaluation. 2) The research strategies for improving scientific literacy were developed
from the eleven groups of strategies. The development was undertaken within the concept of Crystal-
Based, Research-Based, Productivity-Based Instructional Model (CRP). The eleven strategies were
incorporated into ten CRP learning activities, four strategies in the crystal-based learning activities, four
strategies in the research-based learning activities, and two strategies in the productivity-based learning

activities. 3) The experimental group in which students engaged in CRP learning activities with eleven

groups of research strategies scored higher on the scientific literacy test than the controlled group at a
significant level of 0.05 (Pillai’s Trace: p = 0.00, Wilks’ Lambda: p = 0.00, Hotelling’s Trace: p = 0.00
Roy’s Largest Root: p = 0.0).
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Multivariate Tests Value F Hypothesis df Error df P

Pillai’s Trace 0.67 51.62 4.00 99.00 0.00
Wilks” Lambda 0.32 51.62 4.00 99.00 0.00
Hotelling’s Trace 2.08 51.62 4.00 99.00 0.00
Roy’s Largest Root  2.08 51.62 4.00 99.00 0.00
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W N
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ATWALAILT 3 45.77 1 4577 1823  0.00 M“nedungs1>2
ATWULEUT 4 0.94 1 0.94 564 001 usnensiundgu 2> 1
Error  pzuuusuil 1 18.54 102
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ATULUAIUT 3 256.05 102

AYLUUSIUT 4 17.04 102
Total  AzuuwsIudl 1 146122 104
ATWULEUT 2 2299500 104
ATLULAIUT 3 4893.00 104

ATULUAIUT 4 147299 104

NANTNT 2 WANTIATIERANLUUTUTIF MU TIUIL NUIBUNTOBAYDIALILUNTS
Ingrmanineunisdnianssy fanuuandstuseninnguedisiideddmisadansesv 0.05
(Pillai’s Trace: p = 0.00, Wilks’ Lambda: p = 0.00, Hotelling’s Trace: p = 0.00 Roy’s Largest
Root: p = 0.0)
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MEAN  SD MEAN SD MEAN SD MEAN SD

mjumam 4.43 0.28 2278 293 9.90 1.28 4.19 0.31
ﬂﬁjllmllﬂll 4.28 0.27 17.00. 3.25 8.09 1.61 4.01 0.33
L AMSN19)

1. Box’s M =1489 F=1.42 P=0.16
2. Levence’s Test: fufl 1 F = 1.58 P = 0.21 Uil 2F = 0.33 P = 0.56 Uil 3 F =
0.01 P=0.98 991/’]‘14‘171' 4F=202P=0.15

3. Bartlett’s Test:Likelihood Ratio = 0.00 Approx.Chi-Square = 528.01 P = 0.00

HANIINARDUANLYINAUTBIUNINGANULUTUTIUA LU TUTIUTIN (Variance Covariance
Matrix) U83fuUTnIL A28 Box’s Test of Equality of Covariance Matrices WUIN@dRANAEDU Box’s
M fseiufeddgnsadfiuiiu 016 Fewnnnitsedudeddnyfidimun 0.05 ety wvsndaanu
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AMNENRUSAURE I d ATy
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Multivariate Tests Value F Hypothesis df Error df P

Pillai’s Trace 0.12 3.31 4.00 95.00 0.01
Wilks” Lambda 0.87 3.31 4.00 95.00 0.01
Hotelling’s Trace 0.13 3.31 4.00 95.00 0.01
Roy’s Largest Root  0.13 3.31 4.00 95.00 0.01

Tests of Between-Subjects Effects

LIRSS
. NaNSNAHaU
A1 AuUIAIU SS df MS F ,
318A
wUsusu v
AYLUUAIUT 1 0.37 1 0.37 6.16  0.01 uansnaiunaul > 2
ngY Aswuuduii 2 0.15 1 015 003 086 uusnsiefy
AYWALGILT 3 8.57 1 8.57 524 002 Wandaiundut > 2
ATuuLALT 4 0.39 1 039 464 003 wansiiungs 1> 2
Error  Azuwuusuil 1 5.88 98  0.06

ATWUUSIUT 2 50250 98 5.12
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ATLULSIUT 4 8.27 98  0.08
Total  AzuuuIudl 1 198174 104

ATWUWAUT 2 43015.00 104

ATLULAIUT 3 872600 104

ATLUUSIUT 4 176323 104

NA5197 4 HANTIATIZANRUTUTIUAIMU UYL NUTNBUNTOUAVBIATLUUNITS
Ingrmanindsnisdafanssy SanuuandrsfuszunitanguediidedAymisaddnsedu 0.05
(Pillai’s Trace: p = 0.00, Wilks’ Lambda: p = 0.00, Hotelling’s Trace: p = 0.00 Roy’s Largest
Root: p = 0.0) aztiiulddnunsosdvasnzhuunIssiveImanindinisdananssy dauwnnenaiu

]
aaa

ag1ildedAgym1sadAnszau 0.05 nansneassiinarnduluauauuigiunismaaesfingli fe
Unissungunaaenlasunsinfanssunsiseuimenagnside eenseaunsiineidans o

s 1

AZLUUNITINIMEaRSENIINgulasun1sInRanssunsiieuiuuuuni uagileoiansannisnaasy

=3

]
=

FI9E WU AZUULAIUT 1 AU7 3 Uagauil 4 Y09NgUNAaBIINNIINGUATUANLAZKANA1NA U
ae19litd AN 0.05 VULNATUUUAIUN 2 NFUNAABININNIINGLAIUAN TAuLANFSTUREN9lT

o w

HodAey

o

'
1 £% = a

HAIINNITFUNWAIMIETINMTEUNUINGN UniSeunlasun1sdnfanssunsiseusmenagns
e 11 nagns wudeyaitnSeulaediulvginseusanseiuiuiiuuiniuianisdnionssy A
tnFeudureuianssunmatoud Tudnvuefiinisinvduniisludnesugeudouandunends
TaetinFeuilonalddnauuasiiniunsaguanuduazduiindoyalutuiindius deagainlunis
ndumumudnads uenanianssudulnginliiniFeulddudusasnuiaetayaiivarnnas
Andunsiiesisinazastoyasiie sgnaduszuunaentialdsunisilnduldanunsadoans efAuse
Toyafinuiiuldegreiivgna uifinuanufiusuautie Wy Aanssudmusinsitligeinuay
e viasimsvhianssunguivilifdenat fdeaguannisdunuaivesnisaunuingusineg
WU dedunuiuuin “dhidouveu imdamdulaziinnugulunsBouilsiauenanudilaiuaiy
1 iunmsimeunsnnuddmiunguiiiausuazidunisldnnuilnidmivinGeuditansiiaue
fniFeulddnaulanazivieufisutoyaarninusinisussifiuudr9auussiiunasuvondeu 1u
fupounaieuiiiduneu AunssuiidniFeuiureu Aensldfladieutnaue dudouargunsal
tniFeurounanuiiieutniFoulddauasiaue mmgmsiiauedy WiladeideSeududd
aadlaludenuazinuy dnisuldanuduinninissiuasneies aneldinandidifa
uennidnEeudnarlunismumu Jnneikaraassiuadoiifelunmevdannilinisiiaue

@sau Wun1sveganauAsluEaaiuldag19R”
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AIdvasuladmamslduunagninisidy WeenseAunsiimenaans Alsenisiudsundas
n133anemansvesinSeutudsenfnuin 3 TdnsinsenanuwdsusIuaussumnuiy
(MANCOVA) a3Uled1 wumnsesdvesaziuunsiineg mansuain1sdnfanssy danuunnsnaiuy

| Aw oo W aad o v o Y =2 A ) o a =
athailfedAgynneatianseau 0.05 laednSeutuliseufnuln 3 Mlasunisdaianssunisseuilag
Tununagnsn1side Weensedun1siineimans aelananssunisiseus CRP dazuuuniss
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YoulURaUNTEEuNiTuney vaufanssunuliinssulmiAnssuieduaimteyaniusil
[ 4 A o £ o = v o ¢ v v o v
Juszuu yeudenagimuidy dnleuillenaladnauuaziindunisaguainuiwaztuiindeyaly
Juiindiusa Feazanlunisndunmumusnais uenantfanssudiulnglnlidnisouladunulas
wuedayaiiviainuaiy Andunisliasizikazasdoyanieg sgruluszuunasnialdiunisindy
Tanunsodeans eAusedeyaiinuiiuldegfivana

N150AUTIINAN1TINY
1. dnwaznagnsmide iesnsefunsiivetmans lnsldeglutiagiunaznisadns

wunagnsnmTIfenglisuuuumatioud CRP wuusunagnsnsidedis 10 wwu Afideadhedudy
faumigauiiarldlunisensedunisdinermans dmsuinSoududsoafnudi 3 Tas
;ﬁ‘i%’aﬁwmmmLmeqmﬁmgULLUUﬂﬁiL‘%Uuiﬁmmzamazaamé’ammwagiwﬁ’tyaﬁamiﬁﬂm
WA WA, 2502 1M1 24 2350 5 FajadhiliinSsuAnineglunside wasidenld suwuus
FansFeunisaounuy CRP vodlwysd Auandnuazaniz (2550) 71 lnegfideiFuduldsuuuunis
Seumsasunuuanadn (C) Feildnvazidude msialenaliizouiiunumidasnlusunisdum
AINIAIAULDY anuUszfulaliuuamelinineg WUalenanisanenenniuiludnuauznisideu
Msisannslngnses msedusieuazmineiiansal nanuswiududieu sadudedfyd
HelsifiFouaansondunsesnnuiindnsuiansanndnmannudnlifonaues uddddsuuuunis
Bounsaeusieitide (R Fadusuuuuiiliuduvesnszuiunisiioudiaonadesiunszuiuns
LaIINANNEMENsTUILMIMEIneImans (Scientific Method) fidnwaiiilanwiulunisSous 1
thlgmsiannaudnvaziunsBoudlitiung Wermglunsufifesldsuuuunsisouns
aoudandnnm () JudusuuvunsiGounsaeuiiiumsBouiodisiinumnesmeSoueania
unAnauaniadian viliinSeuldindunagsy foRanfenssumsSouitinuardodsan neld
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LuIAAUTAINNSSsuifinainvates wmnsUfoalunisuRdymiuandeiunuauaulaves
tniFou suuunAnvasingsd uadntuasan, (2550) uenanaramaizauluzUkuumaFeusl
LA faaanndodfuLLIANYeINNTUS wyzAUd, wend Budguuazsuu de3, (2553) Tui3e9nIs
FansBousnfinrumsnzaunauiunuas fovesiTouasiinnudifty dmiunistenieorssng
T Bouivinuemsidefialunmsdummmeuogiavnzan
2. nsldununagnsnside Wesnsedunsdinemanivesinioutuiseufnui 3
meldRanssumaiiou CRP edniumslfununagnsnisifeis 10 unuwdmuhannsasnsed
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Fouduvaaieuiuniuarnguaiuauesaiiteddgmaaifisziu 0.05 uazuiun1sInAINTIINNG
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Seule
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InenmansganininGeudleunisiaianssunisiFeudmuund Wefiarsannisveaeusieg wuin
Aziuudud 1 nsfuuasihlulfiiesduuiunvesmsfinenmans suil 3 anwfiAeady
Inemansuaziuil 4 laeRlddineimans vesngunaasennniInguAIUANLAT AN TUBE1a]
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