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Siriporn

Menmon. (2000). A Study of Prathomsuksa Il Students’ Science Learning
Achievement, Science Process Skill and Scientific Attitude Through Constructivism.
Master Thesis, M.Ed. (Primary Education). Bangkok : Graduate School,
Srinakharinwirot University. Advisor Committees  Assoc.Prof. Soonthorn Jantri,

Assoc.Prof.Dr. Sowwanee Sikkabandit.

The purpose of this study was to compare the science learning
achievement, science process skill and scientific aftitude of Prathomsuksa i
students through constructivism

The sample was Prathomsuksa {lf students in the first semester of 1999
acadamic year of Pratuchai school. They were randomly selected through the simple
random sampling technique into two groups. The 40 students were in an
experimental group learning through constructivism and other 40 students were in
the control group learning through a conventional method for 42 periods,which was
20 minutes for each period. The design of this study was randomized control group
pretest - posttest design. The data were statistically analyzed by t -test for

independent sample for different score and t- test for dependent sample.

Findings of the study were as follows:

1. The science learning achievement of the experimental group and control

group was significantly different at .01 level.

2. The science process skill of the experimental group and control group

was significantly different at .01 level.

3. The scientific attitude of the experimental group and control group was

not significantly different.

4. The posttest science learning achievement of an experimental group was

significantly higher than pretest at .01 level.

5. The posttest science process skill of an experimental group was

significantly higher than pretest at .01 level.

6. The posttest scientific attitude of an experimental group was significantly

higher than pretest at .01 level.
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2. é@wanujin  (Affective Domain) wdnsdiiataatunnesy
vl uaeWanssuanaaula Aauen ANUTILTY uRsfieuadnd ataanfsng quasing o

3. dwmnmlfii@n1s  (Psycho-moter Domain) wndnssuluduilifiendas
Aumsnaswineslumalfid  wasmsduiiums 1 miresas

G'fqtfu'lun'lﬁaNaﬁ"mm'ﬁﬁr"r‘a«swrsﬁ’ﬂu’iﬁﬁ'uﬂuashai‘foﬁsjﬁmmé’mﬁwmuj’mo
ngrenani  dwasugnEvemnsowivenenaai  @a r.méi'wqw‘ﬁf@'f'mﬁfammwg"wm
Innenaad mﬁmwaﬁqu?mﬁwmmamﬂﬂm‘hLtunqmjnmﬁnwﬁ‘mLﬁﬂlﬁ'pjﬁumﬁmm
&'uqn%mmm"fuuﬁ‘mﬁnuwawm%muwﬂszaﬁn'\st?nujﬁmunﬁﬁé’u (Cognitive Domain)
awguuaas Ugu (Bloom. 1956 : 7) tﬂumﬁ'mmugﬂﬂnmﬁwaam‘sﬁnm%\ujﬂﬁ’gﬁuu
Wannmusuaude  ussa@lygruasdiTouaaniiiu 6 szeu mrrs:ﬁuc;‘iw'lﬂg"::é’ugo Fafl

1. anuianud (Knowledge)
anuils (Comprehension)

H

M W9 (Application)
mMINATIER (Analysis)

. MIFIATIER (Synthesis)
6. m3sziliudn (Evalution)

mﬁ'@maé'zmﬂ'ﬁfman’\sﬁmﬁnmmam*?ﬁ'ﬁaamﬂﬁ’nﬁﬂﬁ'mgﬁumfu lumyisuassil
;ﬁ%’uﬁoﬁnmwné’uqn%mmwﬁw"mmmamﬂué’mwn%ﬁé’ﬂ (Cognitive Domain)
dwanslanaFsuinudma@idyan Feransodaldlasuuiansdugnimensd ouin
Insmaas %qg.‘i"ﬁmﬁﬂﬁu lagduunwganssuiiazldiaaamiln 6 dwm e llets
wmeRaLaERIgNINIMIE suiTingenaad aail

1. anuianudy (Knowledge) wunuiia m'luz«mmm”lummﬁnﬁ'oﬁmm‘%‘ﬂuj

TudnfeMudaneass anufausaa wann1s N3 usengsd
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2. anudla (Knowledge) winada enusunsalumsdwuunanuild e
Unngaglugulne wazaunsowlaanuiinddneoinie i ndysneainila

3. Mo Wlg (Application) wnsfis arwmmnsalumahanuililduds Taw
wwzathads de mahWlHluFiadsiiu

4. MIIATER  (Analysis) Wanaila amuganTalumIuenueziian m'm;i‘"lﬂ
mw;}'uﬁeaamﬂumuﬂ's:namiau=] wazguTL et nusRusTERINE LT nautan
vanaein Mufadnearnisadnsuura e gmaiutay

5. MIFUATIZR (Synthesis) wuafly  anuaunsolumITunurIulsznay
dan g nwaneliruduinduniedndoin fidasadoanusminalumsiermsisusn
ua:ﬁ'm:numﬁuummd’mﬂ*r:nauﬁ"mmulﬁ@giugllﬁnumﬁtﬂuﬁtiﬂaﬁ'ﬂL'-awi‘fﬂ.

6. matmiiudn  (Evalution) wansfls  anuawnanlunsdadudsdives
ANNAA  HRN® MU BIBITMIHNg %w‘i’aqmﬁ’nm’mﬁ' antils  mwi i
My uarmsdnensinaunauiy lasardanasfinarmunianasifiausadu

yinfannudanaagidi mﬁﬂNaaurmﬁmams‘ﬁautﬁa’lﬁgﬁuu'l«%’%‘u
ANuFuRzinEENTIIUNTIIN INgNmMans cﬁé’uﬁo‘l@"ﬁ‘hLw.nwqﬁ:‘rx‘m'lun'\ﬁ@lNaé’uqn%rww
mispuiringmaaine 6 wodnmy  lsPusuumeseuiasadugninem s owini
ntnmaad  D9ldud amudarad anudhls mahlld avdened msdsaned

Rz T S=LIuAN

1.5 AR LIS aIAUTNEENTEUIRMIIMEINENEEAT

Hndngmaasiinuautueaur eI F I nmmeafiussUszaunny
FuFanTedunan i‘fuagﬁ’umfmmmmuazﬁnmn-r:mummwﬁﬂmﬂ'mﬂ"fmam@iazmﬁﬁms
wﬁoﬁ'léi’m‘fmﬂﬂujmﬁnmmaa? do miduadimesss lursefirinmmasas gnanasdl
Tomail nlwisludrummlfifuasvamanuia 1w Annsduna miuiintaya e
RUNATIMURZYINNITNARSY wqanﬁuﬁtﬁﬂﬁmwnmsﬂﬁ%ua:ﬂ neuanuRaatnafiuui
Fanh vineenmuaummdingmead (AW wmlwyad. 2537 : 14)

ANNRNNYTBINNHENTZUIMMIN I INGIAIEAT
inmidnsmaovinldimrumansve winsnasnemsinemaasa il
waKk  ®stReTly (2517 @ 49) nandl AnEnTTuIwIIYIngmaas
Huwgdnswasnuiiuaasesnienueanialunisdang myia m‘iﬁuﬁn'ﬁ'agmm:ﬁa
amuming  asdensidudeys  aswdsenuwinedayamsanl  nseieaua@aiu

- s

MIDBAUULUNKLAZNTIEURRNTNAREY MIIFIWITE URSINHEMTMIANUFUNRTTENIENE
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AANBY Nasnduazian umaTzv (2524 : 76) ldldanumangaas
ANMZASTUIUMINNINGMaaTh  wnedy  Yinedvninsmaadlilunmsduainaasas
A aan a a a - o w a
Ufiems  tRadumanindussigainginusivnsetindlusaivhmsduaimasaimia
Ujinmuu dimmasssdaulivinszisludmuneuia waznrsiinfaausiuly

finn mues uazgdIud dmdnuud (2525 : 48) Wanamangin vinse

“ & e o ar ' o

nzvaumIningimaaiiluasdibznaundidglsznivisaainisusiniaiiad
Inenga’ IwnEMIuaTRGauTaII TN IMANaaasudazIuaau  aslszauaany
o & [ & ¢ o e = Qr an »
duimTsdumartiuagiuanumuInuasineznEIuM I Inmmas stanininoimaad

1IUAWY TaUSI uasle wauuia (2532 : 5) lenandwineeazuau
mmyainmmaaiiduinuzynaa@ilygn (ntellectual  Skills) MinAnsemnaaiuazgiinis
mimyingmaaiinuitym Mlunmsfinsduat Sumznanad uesuiilywidieg

aw wlwyad (2537 1 14) nanvi nsenssuwaeivaimead

- - - o J £ Ge = s )

wnofs  wopansaihedwanmsdjiauss nduanu@earadiuzoy lunmsusiamn
anuineingemaai u Annsdane mmiufindays  massauu@im  wszmavhng
nasaddudu

inanamingfindndduwesglldi - Ansenuasmmsingmaed

"~ A' - J | - i A
wingfls  wodnsaufiiaduannyfidussd sduerufaadivszurlunmsusvianad

a & o e - - o e & v o A . &

myinmaad  iwinsmas@ilygmininemaafuazdgnhiinmsinesnaa i
Mduitlymuasfinmndundt  daulumssenisdastandaliind swdharinsenizuounrms
a - v a P o o & e € a2 P
INgIA3I mego'lﬂunra'uuﬂmﬂu udu widgwuie dwilniagdsdasnmsdnei

4 W o J Qs -~
gaan1TimAaduludndn

UszinzasinsenizuIwnInIinandIaas
mnauaws fwRsanuimiimaingeaad (American Association for the
Advancement of Science -~ AAAS ) (AW lWIWyRE, 2537 : 14 - 30) lduderine
s IEIngmsafiin 13 vines Tanwiadu 2 Usuam qail
1. vinscduAugu (Basic Process Skills) §i 8 inwz
2. ﬁnw:*ﬁv'unaw?agsmms (Integrated Science Process Skills) § 5 i
1. ¥inmzdudug s (Basic Process Skills)
1.1 insem3IdILne (Observing)
1.2 Minsem33@ (Measuring)
1.3 vinwemIdiwIme (Using Numbers)
1.4 vinsemsduunlsznm (Classifying)
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1.5 YinEzmamenugunusEwinalsiuslsuazaulaniuns (Space
/ Space Relationship and Space / Time Relationship)

1.6 ﬁnv:nwsi’wn::ﬁwLLazﬁaﬂQﬁ:msnm)“aga (Organizing Data and
Communication)

1.7 NinszmIadanufaiiuandaya (Inferring)

1.8 YinwemIwansot (Predicting)

2. ﬁnmﬂ%maw?agsmms (Integrated Science Process Skills)

2.1 ﬁ‘nmmsﬁgmuuagm (Formulating Hypothesis)

2.2 nnsemIfwuaieudalfiianns (Defining Operationally )

2.3 ﬁnn:m'sﬁ'mmua:ﬂ'zuqué‘f’mﬂs (identifying and Controlling
Variables)

2.4 Nnsemasa ( Experimenting )

2.5 NnwemIaanunanetayauasaaiaaql (Interpreting Data and
Conclusion)

PINNBNTLIUMSINIIMEAT GIraMTed 13 MinBe uNToRuaTY
andoaldai (auia asulwyRt. 2526 : 64 - 73 ; 193w seauTaiuazie winuia.
2532 : 5 - 8 ; NW w@MmlwWYad. 2537 : 15 - 29 ; g7 &N, 2537 : 62 - 88)

1. Yinwem3Idana (Observing)

wineds mildlsamaudzagwlaaitmile wSanawageruiu un
M Y IYn 5w uazfiane dli@nislasassiuiaguiamanisol w"v‘aﬁ'uma‘i’azda"fmﬂuﬁﬂ
axBonvasdning laglildanufaiuresdnunaadly
iagaﬁ'lé’mnm'sﬁomﬂ wivlaiiu 3 adna @e iagmﬁmﬁ"ué’nmuzuaz
auli@ dayaiFaianm (lesminzdszino) u.ﬂ:'ﬁagatf‘imﬁumﬂﬂﬁﬂuuﬂm
anuEnsafiLgainiarnueuda da
1.1 %ﬂauamﬁmaamﬁmaﬁ@qw lagmaldlszamaudaatnele
athanilanTanantatng
1.2 yreautadiznaesvieg laomInzlszanm
1.3 amurenmlisusasvesdsfidanald

2. inweM 3@ (Measuring)
winefis  mmaanldiedasfousrmalialasdavinmsiarui e sl
@mqaamﬂuﬁuamﬁuﬁuau’lﬁazi’mmm:augn@‘i’au lasdiniipiiuaus
ANMUEINIANLAATIAAYINYEUE) A8

2.1 RaneIadiialdranzaunuinia
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2.2 uanmqua‘lum'nﬁamﬂ?aaﬂai’m'l@‘f

2.3 uan"‘;i"“fﬂuazf‘zﬁ'l'fr‘tﬂ?mﬁai'ﬂ‘lﬁgnd’ao

2.4 HMmyieanuning anuem anugs qunpll 15unes
dmiin uadug dgndiaa

2.5 s:qﬂmﬂmaaﬁquamﬁ‘lﬁmnmﬁﬂ"lﬁ'

3. vinsen1idiwank (Using Numbers)
nangia miﬁ’ué"m'mmaai’e}quﬂ:n'\sﬁqé‘mamuamﬁm-mﬁﬁuiﬁmﬁﬂ
fuwame lagnisuan au 0 K1Y wiameuaiy
ANURNNTDALEAIINAATINEEUR) Ao
3.1 mmiu laud
3.1.1 tiufwmanisaesld undag
3.1.2 M@nauuaasiwaniinule
3.1.3 é’@ﬁu’héwmlutwiaznei:uﬁ’-ﬁ'nnu!,ﬁ'\ﬁ'mﬁaehar?u
3.2 mydwam (U au g we) ldun
3.2.1 vamitimwinle
3.2.2 dadmanldandas
3.2.3 wgaditmsRaduainle
3.3 mamaads Tdud
3.3.1 vanitmImnduady
3.3.2 wuady
3.3.3 uaAd TRy

4. inBemsuunlsznn (Classifying)
winsfla  mawionniaiFasiduiagriafagludnngmsdl Taod
o uasnaeidananansadldanumien anuuand wisanusuvutatnalaattanils
anuRansafugasiniarinszuds Aa
4.1 GosdrduniautivwanFadag mmnm%ﬁcﬁuﬁwumiﬁ‘l@?
4.2 Sosdauniauiwinisan g laslfinasiasawasle

4.3 vaninuingauldisssdduniauiwanld

5. AnszmImenusuiuTEwisslsnuaauszalaiuee (Space /

Space Relationship and Space / Time Relationship)
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mulauadiag waeda f'i'i'nf'i"i'mqﬁgummay; ‘fm%ﬁgﬂ‘haﬁhﬁm
rﬁutﬁmﬁu”i’e}qﬁv’u Iﬂuﬁ"z'lﬂua”’mﬂamaoi'ﬂqa:ﬁ 3 1@ fia aund anugn anug
anuFuRusEwivalaiuawaresiag ldun  enusuRuisznde 3
0@ Nu 2 06 ﬂ'nué’uﬁufizwi'wﬁ'lmnﬂaﬁag'imm’fm}wﬁoﬁui’ﬂq“ﬁo
anuduiutEnivalsrasiagivioe ldwd  anuduwuiniems
uJ'éiwuﬂmﬁmmﬂoﬁag‘iwaﬁﬂqﬁunm 'n?aﬂ'rmé'uﬁuf‘::wmmﬂmaﬁﬂqﬁtﬂﬁﬂu‘lﬂﬁu
Pl y! '
AnuEansoRuEariaineuds a
5.1 %ﬂagﬂ 2 1@ uazion 3 04 At mualile
5.2 nagd 2 1@ antagndagd 3 4@ Atmualile
5.3 uan‘z’ia‘uaagﬂuaqﬂmamaLw'\m‘ﬁm‘lﬁ’
5.4 uananuFuNuEEnie 2 16 Ay 3 5810 u =gl 3 &
ﬂtﬁutﬁmmnquugﬂ 2 & leud
5.4.1 dafiwn (2 §d) BE3IAN FnIRLENIUNTeIan
(3 dia )
5.4.2 Lﬁﬂtﬁu’i’mq (3 §%) sansouenn (2 §3) famiedu
5.4.3 uvanjlvasianda (2 iia) ﬁgﬁmmnnﬁ@“fﬂ%'@lq
(3 §ia) sanilu 2 &
5.5 nan@‘mmﬁm?aﬁﬂmaﬁmq‘lﬁ’
5.6 uan‘lﬁ"h’fmqwﬁwgluﬁwuwﬁm?aﬁﬁlmaaﬁ'n’i’ﬂqﬂﬁa
5.7 uanmwé’uﬁufmaaéaﬁagﬂﬁﬂnﬁzqn wazmwiidsinglunszan
iniludrsws avnvesnuuaziule

5.8 uanmwé’uﬁufﬁzwjnmnﬂﬁﬂuuﬂaw‘humioﬁag}maﬁmq

fiuan e
5.9 vanaMuIRUEEwIIMIWRsuwlasawe wIsdTunmuessds
@ gnua e
6. rinrmvanEmusziannunInutays (Organizing Data and
Communication)

wanefia n'r:ﬁ']'ﬁ'agaﬁ‘lﬁ’mn'nﬁ'mn@l MTia  mMmasad  uaLen
wpssdugndanseiidulng  Tasmaamad  Speddu  Sausmlsinmmiaduanim
finlnai Lﬁalﬁ’;ﬁun‘i‘\hﬂﬂumnuman'i’agaquuﬁ‘fu laganaaualugUvasoms  unugd
unwn I laazunn ey nmW sumT Wou niauvions Wudu

anuRUTIALRAIINAANNHLET A8
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6.1 L‘E'ianzﬂuuuﬁa:lﬂumnauaﬁ'aga'ld’mm:an
6.2 uanmqualun'mﬁangﬂuuuﬁa:'lﬁumﬂaua'ﬁ'agalﬁ'
6.3 aanuunn'mﬂua'ﬁ'agamag;'lu"ﬂﬂmiﬁtﬁ"ﬂaﬁifu'lﬁ’
6.4 Lﬂﬁ'uunﬂaoﬁ'agalﬁa%i'lupﬂwﬁﬁvﬁ"\hﬁ?}u'lﬁ
6.5 umtnoanwoepasitlafmils dndeanufiminzaunyiada
wﬁ‘amwnmu'lﬁ'r;"fﬁuli'ﬂiﬂé'
6.6 uTwnIenausuiugasiumkIasm wwlaenumanelst
5‘{'" wilale '
7. Yingzmsasnnufaiiuandays (Inferring)
niada mnﬁm’nuﬁﬂLﬁﬂlﬁﬁuiﬂga ‘?%'iﬁ'\’mnra'v,'m%’am@mzi"'mi'u.m}m*ce
lasadonmuinTetzaunsohidaunty
aumInTIREasi L iarnyzus fe a'ﬁmw?aﬁmmmﬁumwﬁmﬁu

litudeyafildsnnisdang lagldanuvievszaumaniininday

8. vinwznIwensol (Predicting)
winetiy nespddieaudnmireutsnassy  laseduunngmyoifiie

¢

) -

g1 wanms ng  wiangundagudndislumrardmmwennsoiiaysiioiiudasy  ldun

]
A P o) . [}

dayafiuanme wianmw Far'lel 2 uuy fe m‘mmr‘rirﬁmu'lumaumﬂ'uaa'z}'a;daﬁuag
ﬁummmnmfmuuan'uauwmaoﬁ'agaﬁﬁaq
aNnuaINInfiuaasiLiannecuds de
8.1 mswonnsainall

a A; - ; A ﬂ. &4 Bt a4
8.1.1 ﬂ’lu’lﬂﬂﬂﬂ?:mﬂﬂﬂﬂﬂﬂﬂﬂldﬁﬂlﬂu“ﬂﬂﬂ'ﬁ nij “?ﬂﬂﬂl&g

8.2 mfwmnmia’m'ﬁ'agm%w?mm 1eun

»

8.2.1 fwwsafiazifianmslussuredsysdnliinmndiag 14

u
¥

8.2.2 wwrafssifiaiuusnuaniravasiayaidlinuniiag
. b4 - .
9. YinMEMIAIENNATIU (Formulating Hypotheses)
wngfe  nIRarsesusmineuznaasy lagadomisiane
v - & e - . v Ao, P -
A Umsumachdy dukugudesuifemdnmiidalinny wiadslidunannns
ngwisngeiinnau
suudgm fis Mesufinadmiingn liduwieanafiveanaiu

G G 1 Ll L e - B et J r Yy | A “ o 4 A3
Funufnivaulsdu (Guditsie) dududsany Tl twisfesesldRerandidannu
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laufusuu@gmniali flambhdaanuiunGodliegluglvesizlon & . udnz.wie
Wa..usgszdudould daenuiuiifuanudgu
aundgwmnaslinnngnuiafaild  Sevenmuldmondimmases lag

A NIIRILNG A3 uasUszrumMInLAL

10. finmemsivuaienangal§iianis (Defining Operationally)

Wt MITTARAANUNINLLASTI LT AUBIRIAN f'iﬁagﬂ.u
aundgufidasmmasasliidleasaiu  uszransndananiadald TavlWdasinmAeadiy
mmaaauazuanitiadulfiistasiunmasaiu

anusnfitearifiernezuda fa matsueaNImINue:

sapaasinIaaaulsan g InRunauszinld

11. ﬁnu:nwﬁ'muﬂua:muqm‘z‘mﬂ's (identifying and Controliing

Variables)

wingfmepusdauldu Mutew wasduldidsnnnule musdigw
witg

audsau  fe a‘%a?inﬂummqf‘iﬁﬂﬁtﬁﬂna@mq wiokefimdans
ﬂmaogiwtﬂummqﬁﬁa'lﬁtﬁwavﬁuﬁuﬁm?a‘lﬁ

Fuew  fs Genduweaiaanandudsie dedubidunsafent
hwmauldowll dwlvanaszn foueaiyda

ﬁ'mﬂ'r?iﬁaoﬂ'mqn do  §9Bu9g unenilesndudseuiiidontmases
@y %nzﬁmmn@}ﬂﬁ’mﬁauqﬁu fituiuararildnammanasnanainian

amnurnTofiuss Rk Aainsudfa Tusussimuadausey

dusaw daudidesnaugld

12. Minwentimasaly (Experimenting)
wingfls  nrzvamalfiemaRamdeaunauudguiary lums
naasstznaudaeianTTy 3 4u Ae
12.1 MIBANULUMTNAEDY Pdd  MIYNUNBMMARaInauaIile
na8esni g thatmuaiadn g ldur
12.1.1 35nasaq (%uﬁmiaaﬁumwﬁ'muﬂua:muqué"zuﬂ-:)
12.1. 2 qﬂnmfvﬁamﬂﬂﬁﬁa:é’aﬂ'ﬂummﬂamﬁq

12.2 maUjuanmessy nanefly mIatjuidnmeseseis
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12.3 maufinammases wnsda n'rswﬁuﬁn'ﬁ'agaﬁ'lﬁmnms
nasad Saradunsninmsdang myia uazdug
anuEnIofiugasiniafinusuds fe
1. aanuuuUmMManalag
1.1 ﬁmuﬂ%‘ﬁmmﬂaae'lﬂ"gnﬁaoua:mu'\:aﬂﬂumﬁut‘m aaudsau
dudsanu ua:ﬁ‘:uﬂsﬁé’mmuguw’w
1.2 wyanal wIamnniidaasdaslilunmmenasls
2. Ujiammanasidualfgunsatidandasminzeay
3. tufinnammasasldndesunduazgndas

13.  Mnmms@anumanadayauacastasg (Interpreting Data  and
Conclusion)
wineds n’ﬁuﬂﬁ‘.ﬂ’nz.lmmm‘?ammﬁmué’num:ua:au%mao'ﬁ'agaﬁﬁ
ag msﬁm‘]wmmTagalumm‘?umaﬁm’l-ﬁ’ﬁnvzﬁluq (EUANHENIIFILNG VINBSATFHIWI0
maaadean) et maEnlanadiiusussdayaimuadildainns
maaow‘:m’iﬁag’
amuEnInikgasinfiarinswud fa
13.1 wdaanumany u%’amnnué’nmmua:auﬁ‘é‘man‘;’agaﬁﬁag‘lﬂ"
(m‘sé’imwnnmuiagaf‘imﬁ’ﬂﬁ'nmmsﬁ'\mm)
13.2 uanmmé‘uﬁuﬁ;ﬂaﬁagaﬁﬁag‘lﬁ
a‘gﬂ'l@?’hﬁﬂu:n‘::mumm'\a"mmmam’ﬁv'q1 3nnuzaunsoudalailin 2 dsirm
fo vinwsAugn Idun vinwed 1 9 8 ua‘:ﬁnméf’wauﬁagsmﬁw oun vinwzt 6 - 13
é’mfun'm%‘mummau‘inmmaa'?ﬁlﬁﬁuaQluﬂaqﬁu fa mIldnTurmmM I InameaT
(The Process of Science) AumAMUIMMIINIAFAT (The Body of Knowledge) @atamias
umsuitiywy SanTumwmmeingemansassandiismmisinemaas ( Scientific
Method) YNNIz IwMIMIInuenaad (Science Process Skills) uazisandiniainumaad
(Scientific Attitude) n3daudasduaTuliTowldldinuenTzuunainsmanilung

witam uassiealunmilampauns

sAuvasnuenIruIwmmsIngd@aadlwid@nilizondnen
dlasanduraainesnizurawmmisingmaasluudasynesfianusinie
Fudau it Tﬂmzﬁlm*mﬁnuzﬁdﬂﬂ'hjﬂ?’m‘fau'lﬂg‘ﬁ’nﬁzﬁmnua:ﬂ'j’u*ﬁauﬁﬁrumuﬂﬂu
sulauasnamunaneadynweadnlwuddudu FuTEIN TN T LTI N
nwmmImingmaailudneaulosiine 6@ (Sue winouduuy. 2534 : 40)
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i1 -2 Anvinseugn 1ui 1 - 6

U. 3 - 4 AnvinmzAugm 4ufi 1 -6 -10

0.5 -6 AnvinssAugiu 2ufl 1 -6 - 10 - 13

NAMIusnEn IR nmmsalurdudssav@inein  vinwedi
ey uaznmiudavinuzduiug d’mﬁ'nu:ﬁagluszﬁugafumuﬁinﬂndu'lﬁ’r;"ﬂ.%‘uu
IdAanuemaiuldmusdutu  usspdinevasifowdiudndny  Sengdraussibwine:
ARUIMMININgEa 13 vinszanTigiTawlad neu FauniFoulaenvazturine
dula uilnn uazadnals Seesmunzan Walimadounssauduiwlagnefilszansmw

MIFFVUULNARD LI ANNEENSZUIUM INWINENFaaT

dud uasiania (Tmyingd ouygusedy. 2539 @ 18 ; 8198997 Sund and
Picard. 1972. Behavioral Objectives and Evaluation Measure © Science and Mathematics.
p.31 - 35) lindnfimmlmmlunarinesnicy ummeinmmaafdasfinsianus
L%awqan's‘mmaauc;in:ﬁnmnf@aLi‘]‘.mu’m’m'lum’r.t]’szLifmg'i'vﬁ'nﬁnuﬁﬂﬂnmm‘mlumﬂﬁ
NEIIUMIMAInmmaasinsgnialai

amdugaTumIzawinamaaiuazinalulad ldiaunauuzuuimslumsarouuy
nagauiarinEznIsARMIMaAnmman el RONUFIRT UM IREUIN I RATURE
walulad (mafingd iouygumads. 2539 : 18 ; §w989n sam. 2518, Mwnums
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data list file 'a:\ac.dat’

/id 1-2 class 3 post 5-6 pre 8-9.

compute diff = post-pre.

t-test group = class (1,2)

The raw data or transformation pass is proceeding
80 cases are written to the compressed active file.

/variable = diff.

Page 2 SPSS/PC+ 10/599
Independent samples of CLASS
Group 1: CLASS EQ1  Group2: CLASS EQ2

t-test for: DIFF

Number Standard Standard
of Cases Mean Deviation  Error
Group 1 40  7.4250 2707 428
Group2 40 50250 2270 @ .359

1 Pooled Variance tstimate t Separate Variance Estimate
4% W
F 2-Tail 84 t Degrees of 2-Tailtw t Degrees of 2-Tail
Value Prob. ©4 Value Freedom Prob. t4 Value Freedom Prob.
1475 12

142 276 W 430 78 000 . 430 7570 .000

Page 3 SPSS/PC+ 10/5/99

This procedure was completed at 17:44:05

Page 4 SPSS/PC+ 10/5/99

fin
U
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data list file ‘a:\sk.dat’

/id 1-2 class 3 post 5-6 pre 8-9.

compute diff = post - pre.

t-test group = class (1,2)/variable = diff.

The raw data or transformation pass is proceeding

80 cases are written to the compressed active file.

Page 2 SPSS/PC+ 10/5/39
Independent samples of CLASS
Group 1: CLASS EQ 1 Group 2. CLASS EQ 2

t-test for: DIFF

Number Standard Standard
of Cases Mean Deviation  Eror
Group 1 40 8.1250 3.023 478
Group2 40 4.6000 2307 .365

t Pooled Variance Estimate (W Separate Variance Estimate
0 s
F 2-Tail o4 t Degreesof 2-Tailtd t Degrees of 2-Tail
Value Prob. t4 Value Freedom Prob. Qi Value Freedom Prob.
0 o

1.72 096 tw 586 78 .000 W 586 7293 .000

Page 3 SPSS/PC+ 10/5/99

This procedure was completed at 18:40:09

Page 4 SPSS/PC+ 10/5/99

fin



data list file ‘a:\at.dat’

/id 1-2 class 3 post 5-6 pre 8-9.

compute diff = post - pre.

t-test group = class (1,2)/variable = diff.

The raw data or transformation pass is proceeding

80 cases are written to the compressed active file.

Page 2 SPSS/PC+ 10/5/99
Independent samples of CLASS

Group 1: CLASS EQ 1 Group 2: CLASS EQ2

t-test for: DIFF

Number Standard Standard
of Cases Mean Deviation Eror
Group 1 40 3.9250 1.575 249
Group2 40 3.5750 1.196  .189

e Pooled Variance Estimate W Separate Variance Estimate
34 b

F 2-Tail 4 t Degreesof 2-Tailtd t Degrees of 2-Tai

Value Prob. td Value Freedom Prob. td Value Freedom Prob.
117} 1P

1.74 089 n¥ 1.12 78 266 o4 112 7275 .267

Page 3 SPSS/PC+ 10/5/99

This procedure was completed at 18:38:51

Page 4 SPSS/PC+ 10/5/99

fin



data list file 'a:\acprepos.dat’
/id 1-2 score1 4-5 score2 7-8.
t-test pairs = score1 with score2.
The raw data or transformation pass is proceeding

40 cases are written to the compressed active file.

Page 2 SPSS/PC+ 10/5/99

Paired samples t-test;: SCORE1
SCORE2

Variable Number Standard Standard

of Cases Mean Deviation Emor

SCORE1 40 18.9750 3.198 .506
SCORE2 40 115500 1.934 .306

(Difference) Standard Standard i 2-Taild t Degrees ot 2-Tail
Mean Deviation Error ©d Corr. Prob. 8 Value Freedom Prob.
37 W

74250 2.707 428 n©n4 537 .000¢ 17.35 39 .000

Page 3 SPSS/PC+ 10/5/99

This procedure was completed at 18:28:48

Page 4 SPSS/PC+ 10/5/99

fin
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data list file ‘a:\skprepos.dat'
/id 1-2 score1 4-5 score2 7-8.
t-test pairs = score1 with score2.
The raw data or transformation pass is proceeding

40 cases are written {0 the compressed active file.

Page 2 SPSS/PC+ 10/5/99

Paired samples t-test: SCORE1
SCORE2

Variable Number - Standard Standard

of Cases Mean Deviation Error

SCORE1 40 19.6750 3.668  .580
SCORE2 40 115500 2287 .362

(Difference) Standard Standard ©4  2-Tailtw t Degrees of 2-Tail
Mean Deviation Eror td Corr. Prob. 4 Value Freedom Prob.
o o
8.1250 3.023 478 nd 569 .0000 17.00 39  .000

Page 3 SPSS/PC+ 10/5/99

This procedure was completed at 18:37:28

Page 4 SPSS/PC+ 10/5/99

fin

197



198

data list file ‘a:\atprpos6.dat’
/id 1-2 score1 4-5 score2 7-8.
t-test pairs = score1 with score2.
The raw data or transformation pass is proceeding

40 cases are written to the compressed active file.

Page 2 SPSS/PC+ 10/5/99

Paired samples t-test: SCORE1
SCORE2

Variable Number Standard Standard

of Cases Mean Deviation Error

SCORE1 40 746000 4903 .775
SCORE2 40 70.6750 4.720 .746

(Difference) Standard Standard 2-Tailtw t Degrees of 2-Tail
Mean Deviation Error 4 Corr. Prob. 84 Value Freedom Prob.
W (474

3.9250 1.575 249 w4 .947 .000 s 16.76 39 .000

Page 3 SPSS/PC+ 10/5/99

This procedure was completed at 0:08:29

Page 4 SPSS/PC+ 10/5/99
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