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Ratchanon tapeard. (2009). The achievement in science and analytical thinking ability of the
Mathayomsuksa IV students. by using scd model activity package. Master’s Project,
M.Ed. (Secondary Education). Bangkok: Graduate School, Srinakharinwirot

University. Project Advisor: Assoc. Prof. Dr. Chutima Vatanakhiri.

The purposes of this research were to the achievement in science and analytical
thinking ability of the Mathayomsuksa IV students. by using scd model activity package.

The sample in this research were 54 students of the mathayomsuksa IV of
Bodindecha (Sing Singhaseni) School, during the first semester of the 2009 academic year.
The sample was learned by. One group pretest — posttest design was used scd model

activity package in this study and the data analysis by t - test for dependent sample

The results of this indicated that :

1. The students learned by scd model activity package were science achievement
higher than before significantly at the level of .05

2. The students learned by scd model activity package were analytical thinking ability

higher than before significantly at the level of .05
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nEIBMI A YA NHOlUNURITasWI asmumMInieng g waallunszuiunnmuniaswanwol
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Wiead Glans dwae. 2539: 49; 81989310 Piaget. 1962. Cognitive development
in the chile. p. 58.) TAviAustiganunIAa 1191 mMafe wusdsmsnszyin&d g aetlyan
mifavasyanaidunszuInnIlugesansue Aa Wunszuiumsvsudnlassasns (Assimilation)

v A ¥ A o a AV yo v o @ €A Aa 4 o ) A
lasmidasaimiatannuaiifldasulddnuaniumanhiduniiaginszuiunmadiugaou

o . o & a v o o a do '
10398379 (Accommodation) lasnsdiudszaunsaliduliidiiuanuaienivilng yaaas:
ldanuRansresanyueitihanu wlesduiwnediuanufavesauliidiiuiuiiunniga
Na28INIUTUIURBUANAAAINETD ﬁ]:ﬂhﬂﬁ'@ummsmmﬁmaaqﬂﬂm’mizﬁuwﬁﬂﬂg
ad a A s d ai 1
AdmMifednszaunikiiganin

Aawasa (Guiford. 1967: 7) TAviauzn13aadn umsdumnanmslasmsnenues
AuautAradFidng g wiataanuaiimldiuudiimaliensiiiendessldudunannis

v a & = o 04 o‘d‘ ] a
28970ANTTIUK g uismshnanms Wlgluaanunsainuandsldannidu

WwIAavaILaY (Bloom. 1979: 38 - 40) LNEIAUMIAALAZMIUATYA I UYL NET?
1 U o v & [ {d‘ o [ = & & d‘l’/ a A o A 1
A1 wdanudr anad wdunaswindaayluns@ansudfiduiugugdananandsnginin
da mingSaumaninldinadienieimannsdeyadny 9 wldldatumunzauiiiondy
sounnilng nanszvhaesiiouluansnizdindaf vsewdsnindunfainsugo
;ﬁ a ¥ 1 a v L . . .

T4 9991 @29 13unItnTAaaziauwnay (reflective thinking) (Dewey. 1933: 12) #3aWane 9
auluifagduFundy mauddym wuife anuawsnvenaaslumdunudayailinanzaw

a % ] é 2 v a 6 A 3 6
uazinafalumsuntymlusownsallng Sedaslinsiezd danudnlalwaoiwnisol
Inil lagshanuiiuguinfenasihlulgldnasaauanumannlunsdszyndaasing g 1
I#luanudriavasaniunisaldne g ldnsdaduansauslianzussaywd Noadaanunis
JanmnudayanldTuuazmsiansnudayafiasiumatouiinud e lgnsaauauas
avilwiluanumanilnafmasudyet (Berger. 1984: 306) M3AaiunzuIumInaaues

{ =) J J 1 1 |
nfesumslulinediuanusunnvesauadudazinvasuysd Iuanumunanzyaas
nIfaEudwilaliminzdulssamivinnfinedaunssauaiinmaieniuinminizduin

a 1% 2 A a 4. Lo o a & ]
suadTINyBtmANInAa ldasudIud da nsdefenielidudeu awlinsfarugedaiu
nsRaNTUToumNANUINNUTVBININMH WaodIngnisal ewsuInlunshaasd
mynawdusrauandeldenn

URLWET UAZAUBL Y (AAWIA agnad. 2531: 23; 198997 Bruer; et al. 1956) lalR
anunaned1 midatdunszuawnmsildlunsaiisuwinnufasiusaa (Concept Formation)
FEMIFUUNANNUANGNNMITANGN UazMItmue SaSsniienutannuaieildiu uaz

| d' v =3 v a o a
unszuaumafldlumaudaenuninedayssuiiniaildeds nmsdwunnesidoa

A v o ¢ & A Y o & 1 &
nmagenlusanuduiusasaasmdunszuiunmaiieanumshnginusiang g ldszand
I#ldatefingranszinunzas
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ua$3x uaztauia (Ennis. 1985; Norris; & Ennis. 1989) e l#anununsvasnisaain
a I a dl a J a n‘ dldy I3 a 1 a 1
msﬂmﬂuﬂﬁmﬁwmdawamm@mu@aa@nmmiﬂ@mLsﬂaulﬁ]luﬂmﬂumsﬂ@amwgwmmsJ
(Directed Thinking) fﬁoLﬂumsﬁ@ﬁﬁﬂﬂgﬁmmsﬂ@U@m vie Aadudassioududinoy
o v o a o a a ~ a \ £
fnsuaasula wie uitymsslasmis mifedaduwanusiansnegranienmeauas M
AT WU TITUNT AN WM TUTaU LU FINITONAILAY MIRINITORILNG FUNEIA L6 LAy aT
IAINAIRANNNTIANIANA (Psychometrics) antaalunyia
A3aA uazgaia (Krulick; & Rudnick. 1993: 3) Ianunainginmsfa uanusansm
. P v K A ° K2 P v & A o v oA v (% a
(Ability) NzLT109 wIe mvlﬂgmaa‘gﬂ‘ngﬂ@laaﬁnﬂLuamﬂmv\u@l'ﬂ@Lsﬁu@aamwmmﬂ@
N iuguanifEuwNsIN nnenuduiuslusniunsalvasdygn  antuaagey
£Z a =} s v U d‘p a ]
ANYNF DA Lmzaﬁmﬂﬂuyumaagﬂmaamwaagﬂngmaﬂﬂugﬂmaa aufalny
(New ldea)
nnfindmundduaidlain nsfia e mahnuwessuesnuenuozieingg Taiians
° o e Aa ¢ A o = 'Y i a A a
Immmmg Uszaunmsainfieginiienedt ineasteaynrauntgymainalilssdninw
3.2 Usztnnzasnisan
%™ = U ' a v s dg‘
wNIANEN lantslszinnuainisaa by et
Fam3a (Hilgard. 1962: 336 - 342) laduundszinnvasmideeaniiu 2 Uszian fa
a 1 ‘ﬂl A 1aa = a n::l t:ll =3
1. MIANaLNRanaaLrIa lANENIY KUN8D MIAAMNFINUITRL WLLRAY
& a AN va o A A a ' A a ' A
INUTZFUNITOATI INFIN OB LaWINT WIalTundnatInitein nsRauuusaLiias
(Associative Thinking) $1uwnla 5 Uszinneas ) Aa
L A A &K ea o A A %
1.1 Free Association fia Mifiafangmyninalsanu WalinInszeu
mﬂﬁaLﬁ”ﬁﬁiwmnﬁwm@ﬁam@mﬁzﬁ
1.2 Controlled Association Aa N1IAAlaLaNALANFILTWLAING LT KAa
analdsudaliuandnaglunanideaiuiuinawldue
1.3 Day Dreaming 8 m‘sﬁ@ﬁﬁﬁg‘@ﬂi:aaﬁlﬁaﬂaaﬁ'umw,ad nyaLale
tAaauwalaluan Sadunitaadwluymen f9auag]
1.4 Night Dreaming A8 NsAaLkadNANNARTaIaKLad wIatdunshia
EImﬁmmnmﬁufﬁa@auauawiaaal,%”ﬁ
=) v U $ J 1
1.5 Autistic Thinking fia MsAanILRANALINTIAKLEY %amuagﬂumm
{ va 1 J 1 g { vV a a
L%a%%amimﬁmaa;dﬂ@ mnmwuagﬂuaﬂwmzﬁl,l,mﬁwmﬂﬁ@m
2 mifnadnaliiananiadiyasinany (Directed Thinking) Wanufian1Ifad
qﬂﬂaﬁsﬂ‘*ﬁmmjﬁu@u [NaviMINaunIaInNIsAaNWNal® wIanmIfaniaasaas l¥aurang
vV & a d'nln d' 1 0 J & a Ad a d'a =3 £
11&Lﬂumiﬂ@m'ﬂﬂmmaga"[ﬂgqeﬂm;wm wazilunsfiafifiunazrainsiandalaianm
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2.1 MIAGSISNETI9RIIN (Creative Thinking) A8 NIAA luaNEMeNA b6
waufianie (Divergent Thinking) tug1n1 tHun1sfaluansmeilosnnuaunus be
(Association) na1n fa taszanisrelalanaziduasmwmdaudaliszinfedug ladaldla
% % 6 o I [
ﬁNWWﬁﬂ%Lﬂ%QﬂI‘ﬁ

2.2 M3AALUUILATIZARI138E (Critical Thinking) g msﬁ@azmﬁm@;wa
né & a t:ll L% £ a = U 1 A v =3 a a
ml,ﬂumsmwlmm@;walummnﬂrym I@ﬁwa'ﬁmmamwmagamas] TJidanaasaiesle

=1 1
Wy b
INAK UazABIN G (WIWTD T, 2535: 19; 8198991n Witkin; et al. 1974: 39) l¢t
wiensaeaaniilu 2 WUy Aa
a u&’ > U I a p.l'd & 6
1. mMIfaunuu ldAUNUIAINTAUT Jumsfannatoranteaduaudnans
miﬁmmuﬁ"l,;iél”aamé’yﬁagamﬂmamwaﬂ WIDNRAINIOUTN ﬂﬁié’@%ﬂﬁ]ﬁwm@m
A P | A Aa v & &
I@mnmmamﬂﬂﬂgagﬁ]iﬂummmummm
a J Q v | a { Q v
2. mifauuuIwiuanwsaud iumshanandedayaanaiouanuiaann
amwsau%ﬁmUmﬁ'ﬂmwfuazﬂi:aunﬁzﬁmamulﬂumuﬂizﬂaumﬂlumiﬁ@aukﬂu
S9UTEAN IR BUSINTAN N (RNLAAY BINTDL. 2530: 13; 8198931n Gagne. 1970:
283) ld3uunly 2 Uszan de

2.1 nIaaad g lldnan1e WwnIAaNRINWULRKINNUIZRUNITOIN TS
Nnnasnlabunde laweun unsAadaiites (Associative Thinking) baua nsAadaiitadating
aas::ﬁam@;m‘miﬁmamLL&?’smsﬁ@ﬁQﬂmuqm Tavandadngatdnuwd nsaadulumenas
auagﬁyﬂ’h NUNaN9I% NMIAAHY MIAARUAHALINT9ALDS TagadaanumanIaa1suoh
maa;}:ﬁ@

2.2 msﬁ@aamﬁﬁﬁmm%aﬁﬁ;@gmmm fa ﬂ’]iﬁ@ﬁqﬂﬂavlﬁﬁﬂﬁm’mf

¥

Py ° < a A o o ' ' v ' A aa v 6
%ﬁ’]%LWﬂ“f]’]ﬂ’]iﬂﬂ%ﬂiﬂ(m'ﬁﬂ(ﬂ“ﬂLV\IBI’:]%%’]VLﬂﬁq@]&qlx‘i%&ﬂil‘]_l‘ﬂﬁ‘gﬂ VL@]LLﬂ NIAAILINURINRIIA

o9 U
|

A
W
A a o d'n ¥ A a o dl' a [l Aaa
Faflumsfaluanuuenae BusnanriiansaalusneaiBauled wazminaagnalInmano
L a oA P ) ' v
Tafunsfaadsfinguaiiatih ldgrmandym
mideateiifiamauaziiyasamanoi aseaiiiues uaz TuLia (Klausmeir; & Rippple.
1971) anwiuwi1 iunnguddguesmatouiazmuddymaayaaa newnzlu
matouiuazmaudiymivu yaasazdesianlinsiaiienzdmenudilataanuiivie
dJymludnwozdig uazlimifadiaiasidlunsdumuwinislngg lumaGouiues
MIuAnd
sauugu IdusnuazszuumIfassauamaunnumInduanay mida ndndudan
o c e B o ¥
WNNUUANRIAY 6 T 9%
1. 927w3 A11WF (Knowledge) LiluanumaninlumsszAniqeniianunang

\gUsTIILa Ay aneol
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2. anudnla (Comprehension) #ansfld anuaanIan sy lunay
o Q dl v =} [ qlq/dl v v
laanudamuadsausulaniata asne ’Lmaumﬂﬁlvlm
3. M ld1d (Application) wanefis anuauTalunTeIManINTENg 9
= o
VLiJi.h?:qﬂ@ﬂﬂuﬁﬂamummiﬁuﬂ@
a & . & A '
4. MIUATIEH (Analysis) BUNBT9 ANURINNTOIUATUENLEZITBITIIA G
aantfuaintaginianuFuNwENwaL19 LS
5. MIFILATIZH (Synthesis) KUNBTI ANNEINITAMANNTIILTINTITNIENS
& , = & 7 v & A \
24A13znauen9 9 wlananNaIuaInLsznaumalALduislnd
6. N15U3zL3uAN (Evaluation) Baned ﬂﬂi%ﬁaﬁsé’ﬂﬁuqmm%waa %38
ey laizasninilslagandutafisadimionasinnasgiunssTuuiianwmeoInIae
vLﬁﬁﬁhﬂ’ﬁﬁﬂH’Mﬂ’]Uﬂﬂ%ﬁ%’]x‘lgﬂLLUU“UBGﬂ’]‘Jﬁ@LLﬂtﬁﬂ’Wa%UWﬂi’ﬂuﬁﬂﬂm:‘,ﬁu@m@i’wﬁ'u
nsfatugudunsfanizuasudnisfalususasmsimazdna g luldluaniuniniais
i Itsziindr wianunsismifanyldmAenatannais g ne lasldaunsaaiaien
A ada % A g a a A o [ 3; Y o ai 1 =1 a
wIaUanITNT LA mal,ﬂunﬁﬂ@sl,mmm@lwa FRAUTUADU LAAIA o UNUUKEK INTIN1TAA
{ o =3 a v o Q &/
AIMILIIUNITOE MIMIANULAK MINARBURNNAZ N mysazUuuLYasm iR I
TnadlUauismstsziliudnansednag (Divergent & Evaluation Thinking ) (Yinger. 1980: 23;
Gagne. 1988: 62) @aamumiﬁ@ﬁaﬁuﬁwguﬁmmsnLLﬁﬁagmﬁﬁwéﬁLw%tya%i"l@?
A & & & A, o a a o Ad o o
nmsfaduasddsznauiuginidmaysesnaienzouivesyaaaniisay
AMNENNGNEY BIDANMNTUTaU mgmﬂ’mminﬁmvlﬂulmzﬁuéiﬁqmuﬁogo AansAaninig
UszLfindn (Bloom. 1979: 39) %38 ANusIu1TnluMILiilyn (Gagne. 1988: 56) Lihad31n
= A \ ~ o a A a £ A
Iaﬂwmﬂﬂawuﬂmagmua anungnenunazidnlafedne g MAedu waznINazauNsa
@‘hsa%%agvﬁaﬂwaa@ﬂﬁad mgwﬁ%aﬁmﬁm‘hLﬂuﬁaoﬁ'@umm’mmmmmaamsﬁm‘lmzé’uﬁ
a o a v val 6 1 A a % a (%
nszuawnsaaazdninlllaa guﬂszaumsmmﬂmwmmm@ﬂauvl,ﬂﬂaumvla
aﬂwaé’miuﬁamnﬂdﬁgﬁﬂixaumszﬁﬁaU ;jaauﬁaﬁaaﬁ'@ummzmumiﬁumﬁmauéﬁu@lmaa

IWurigiSou winad (Berger. 1984: 26 - 30) laiAanyinwelJidns lasldinaet 3 dazns

Gh
1. JurinwedlddlwinaGowdusulng
2. 1dmluanlssGou
3. QL%mmtyszq’hﬁ'ﬂmmmfﬁﬂuﬂg‘jﬂamiﬁﬂﬁmmaamsﬁ@
wiwad §yud1 myseudludfianisiendutaulas Faamsnszrididanananels
lauazaadldiam

LAY UATABIG (UIYFW ATNMN. 2525: 11; §198991N Benton; et al. 1974) Tenaia
NIAA e 2 THe
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1. myaeianles (Associative Thinking) %ﬂﬂﬁu‘ﬂumiﬁ@ﬁﬁwvlﬂgh;mgmmU
wiahwansudumsfaniiananialddiin (Sub - Conscious) TaILANZLAAN Goflums
\owlps (Association) MIEWNa193% (Day Dreaming) NM3Runana@m (Night Dreaming) M3
Aaegw (Autistic Thinking) WRTNNIAALULAII9EIIN (Creative Thinking)

2. M3falasasd (Dire Thinking) Lfﬂ%ﬂ’]iﬁ@ﬁﬁﬁg@@édﬂw’]ElL‘ﬁlaLLﬁ'ﬁnyl %38
ildgrasamanoniaithnanslasass %%aﬂfem‘é‘ﬂﬁfwﬁa’hLﬂuﬂnsﬁﬂﬁﬁﬁ;wmﬂffw,amﬂa
saniu 2 3fla fa MIRaaINasad (Critical Thinking) LazNIAARINEIIA (Creative Thinking)

vt GFED "L@TﬁwLauaLqumWLLammmsiaLﬁawaamiﬁ@ﬁnﬂﬂm:ﬁaﬂf

A a [ e o v
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EEERTNS mMyaTER daaula A71988Y lasavas
Focus A\ Analysze I Resolve L\ mmgﬂﬁm A\ Reflect
wy I I Validate wy
1 {1 1! iy {1
1. szyllgm 1. 393zUY 1. 8379 1. Nagay 1. 859w
2. §9INQ Toya Togay Toayl 2. FUATIER

Toyahil 2. 9uun 2. szyfaau 2. a%uny ToAuny
ANwEALY oy PRt UEN 3.l lgny
nyzdsliny 3. 3xniiy 3. Verbalize FoumIal
qmé’nwmz miaumﬂﬁ Process ‘r:]'u,
YaIhEN LANNZRA 4. Ranson
4. g990 ndaan
\roales
5. uFaToNN
6. AALAN

Awisznay 2 qﬂﬁmam%ﬂmﬂ’]ﬂﬁmgma (The Heuristics of Reasonic)

ﬁm: Krulik; & Rudnick. 1993. Reasoning and Problem, Solving : A Hand Book for
Elementary School Teacher p.28.
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nszuawnIAaazd il lea ;jﬁﬂs:aummimnndwzﬁmiﬁ@ﬂé’u"l,ﬂné'umvlﬁ
aﬂwaé’miuﬁﬁmnﬂdwﬁﬁﬂimumszﬁﬁaﬂ Qaauﬁaéfaaﬁwmmzmumiﬁumﬁ’mauﬁaU@mLao

TWurigiSou winat (Berger. 1984: 26 - 30) leiAanyinweUJjudiny lavldinaet 3 dszns
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1.\ JurinwelddlwinaGowdudulng
2. ldmluuanlsaFou
3. ;jl,%mmmﬁzy’jwﬁ'ﬂmmmﬁlﬂuﬂﬁﬂamié’ﬁmﬂaamsﬁ@
wiwas sy meseululfianshandudoula o Faaminzriddsanuanta
lauazaadldiam

LWUAH WazAREU (U AT, 2525 11; 61484310 Benton; et al. 1974) 'lduais
msdald 2 sdia
1. msfauianles (Associative Thinking) %a"L&i"L@TLfIumsﬁmﬁﬁﬂﬂgﬁméwmsl
wiothmansuddumyaeiiiaanialddiin (Sub - Conscious) TaueAz1AAR Gaduns
\owles (Association) MIAWNa193% (Day Dreaming) N3RuNana@w (Night Dreaming) M3
Ay (Autistic Thinking) LRTANIAALULEII9FIIA (Creative Thinking)
2. M3Aalauasd (Dire Thinking) Lﬂumsﬁ@ﬁﬁqmj\mmmﬁauﬁﬂtym %38
i lgasananowiaiihnanslasass %%aﬂéﬁﬁaﬂﬁﬂﬁﬁd’jﬁLﬂuﬂ’]ia@]ﬁﬁﬁ)‘@ﬁwﬁﬂ‘lfuLadLL‘Lid
saniu 2 3fla fa MIRaaINaTad (Critical Thinking) LAEMSAARI1N&IIA (Creative Thinking)
nM3faagIlRANIILaS i‘lﬁ;m;iwmmf: asaruusuassuLda (autaasl haennsal. 2530:
14; §1989910 Klausmeir; & Ripple. 1971) lviausin Lﬂuﬁﬂgmﬁz%’ﬁmu*’naamsﬁmj e
mauigwvesyans ﬁgaf'rmsﬂﬂumiﬁquuauﬁﬂzymﬁ?u yanalzdaslimIfauuiiamzi
(Critical Thinking) wazldmafaiBaaiaassdlunsdumuwimaln lumaSouiuszuioym
%dﬂﬁﬁ@hé’ﬂmm:ﬁ@umwmUﬁ'ﬂuwaaqﬂﬂaslﬁﬂi"wvlﬂaaaﬂ"l,ﬂ
n3an uazzaie (Yoo TAELFYT. 2539; §198997N Krulik; & Rudnick. 1993) Diadn n13
Anlsznavdisassiszney 4 asddsznaufifisnwae WnanusmusansennerauiaUTY
mné‘iw"lﬂga R
1. msfaluszduan (Recall Thinking) 3:3uMNBEMIAANITITNTIG ey
Hudaluad iduanusansalumsszdndainagss
2. msﬁ@ﬁyugm (Basic Thinking) {Juanuitnlannumvsenauwdulselamt
damai I lglumsundymudiadszsivuazlulsadon
3. mMiAad i3I (Critical Thinking) Huanwaanlslunmsfiansan
anlos wazdsfiudnsaeninueveimauitynwimiedym Usznoudiovinseday ldun
maasiululudmvasdoyaludym ﬁ%aamummiﬁm%@ag MINTIIFALANNYNADI

LLaﬁLmﬂ:ﬁ‘*ﬁa;&a M LLazL%aquJmTa%JaﬁLﬁavlﬁ%'umnﬂﬁﬁﬁujﬁﬁaﬁmu@ﬁmauﬁﬁmgwa



56

4. aNNAAFIIRIIA (Creative Thinking) tHuanudanduduatunvin L
a a d' o % a [ d‘y: AI n‘ a 6 dla A A J (3
NananAaNTudan aAnuAaluszauiduiindsfvg NdanIadunauwinsiwieslsznouds
NNueiag i MIFIATIERANNA. MIFTANNaAe wazmainanuaa Wlinavlsansnw
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LuUgLiy wude Sudundeaydnianguinan
5. MIfaLUL lATATEY WIansAaR=Yian (Reflective Thinking) MIAALULAR
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mnﬁﬂamuﬁwﬁuaﬁ;ﬂ"lﬁdﬂ UszlnnvaIn1Iae %uag'ﬁ'ué'ﬂwmwaamiﬁ@ UszLan
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T8 | ANUTALInYNABIBIMIINLAZAILEEN ANNRBAARINLUNGANTINTIdaIM YT
Al an| an | au IC Al | A% | Al IC
R I Y T N RiEts
nN1|{n2|n3 nN1in2in3
1 +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
2 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
3 | +1 +1 +1 3 1.0 0 +1 +1 2 0.67
4 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
5| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
6 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
7 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
8 | +1 0 +1 2 0.67 +1 0 +1 2 0.67
9 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
10 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
11 +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
12 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
13 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
14 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
15| +1 +1 +1 3 1.0 +1 0 +1 2 0.67
16 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
17 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
18 | +1 +1 0 2 0.67 +1 +1 0 2 0.67
19 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
20 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
21| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
22 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
23 | +1 +1 0 2 0.67 +1 +1 +1 3 1.0
24 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
25 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
26 | +1 +1 +1 3 1.0 +1 0 +1 2 0.67
27 | +1 +1 +1 2 1.0 +1 +1 +1 3 1.0
28 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
29 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0




A9 7 (69)

124

ANURDAARBINUNOANITTNNADINTIA

7o | ANUTALnYNABIBIAIINLAZAILEEN
Al an| an | au IC A% | A | Al IC
N I Y T N RiEts
nN1|{n2|n3 nN1i{n2(n3
30 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
31| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
32| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
33 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
34 | +1 +1 +1 3 1.0 +1 +1 0 2 0.67
35| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
36| O +1 +1 2 0.67 +1 +1 +1 3 1.0
37 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
38 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
39 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
40 | +1 +1 +1 3 1.0 +1 +1 0 2 0.67
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29 A1ANYN (p) A191%1DIUHA (1)
1 0.46 0.36
2 0.45 0.46
3 0.52 0.28
4 0.53 0.46
5 0.50 0.32
6 0.44 0.28
7 0.44 0.44
8 0.44 0.28
9 0.41 0.34
10 0.48 0.36
11 0.48 0.20
12 0.36 0.28
13 0.40 0.24
14 0.49 0.30
15 0.43 0.26
16 0.52 0.24
17 0.44 0.40
18 0.52 0.36
19 0.48 0.28
20 0.47 0.46
21 0.46 0.44
22 0.41 0.34
23 0.54 0.28
24 0.45 0.46
25 0.55 0.22
26 0.43 0.26
27 0.40 0.32
28 0.46 0.28
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28 A1 NN (p) A1B1W1UA (1)
31 0.48 0.32
32 0.41 0.50
33 0.34 0.24
34 0.39 0.26
35 0.47 0.26
36 0.48 0.36
37 0.44 0.28
38 0.34 0.24
39 0.54 0.28
40 0.50 0.28
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T8 | ANuTalIUgNdaIaIfiauLAzALRaN ANNREAARINUNWGANTINTIdIMTIa
Al au|an| au IC | A% | A% | A IC
o o 4 Y 4 o o RiEtS
n1|yn2(n3 n1|n2i/n3
1 +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
2 +1 +1 +1 3 1.0 +1 +1 0 2 0.67
3 | +1 +1 0 2 0.67 +1 +1 +1 3 1.0
4 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
5 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
6 | +1 0 +1 2 0.67 +1 +1 +1 3 1.0
7 | +1 +1 +1 3 1.0 +1 0 +1 2 0.67
8 | +1 +1 +1 2 0.67 +1 +1 +1 3 1.0
9 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
10 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
11| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
12| 0 +1 +1 2 0.67 +1 +1 +1 3 1.0
13 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
14 | +1 +1 +1 3 1.0 +1 +1 0 2 0.67
15 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
16 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
17 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
18 | +1 +1 0 2 0.67 +1 +1 +1 3 1.0
19 | +1 +1 +1 3 1.0 0 +1 +1 2 0.67
20 | +1 +1 0 2 0.67 +1 +1 +1 3 1.0
21 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
22 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
23 | +1 0 +1 2 0.67 +1 +1 +1 3 1.0
24 | +1 +1 +1 3 1.0 +1 0 +1 2 0.67
25| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
26 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
27 | +1 0 +1 2 0.67 +1 +1 +1 3 1.0
28 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
29 | +1 +1 +1 3 1.0 +1 +1 0 2 0.67




1319 9 (¢9)

128

ANURDAARBINUNOANITNNADINTIA

78 | aNuTalIUYNdaIvaIMINNLAZALREN
Al an| an | au IC A% | A% | AW IC
T I Y R N Rt
n1|n2|n3 nN1T{n2(n3
30| +1 +1 0 2 0.67 +1 +1 +1 3 1.0
31| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
32| +1 0 +1 2 0.67 +1 +1 0 2 0.67
33 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
34 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
35| +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
36 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
37 | +1 +1 0 2 0.67 +1 0 +1 2 0.67
38 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
39 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
40 | +1 +1 +1 3 1.0 +1 +1 +1 3 1.0
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a a 6 o 3
Iuﬂﬁiﬂ@nl’ﬂi’]z‘ﬁ MU 40 VD

29 ANAINLIN (p) A191%1UHA (1)
1 0.39 0.22
2 0.36 0.28
3 0.35 0.26
4 0.48 0.36
5 0.44 0.20
6 0.41 0.22
7 0.44 0.44
8 0.44 0.28
9 0.41 0.34
10 0.41 0.22
11 0.45 0.26
12 0.33 0.22
13 0.38 0.20
14 0.45 0.22
15 0.43 0.26
16 0.51 0.34
17 0.43 0.42
18 0.52 0.36
19 0.47 0.30
20 0.40 0.36
21 0.41 0.38
22 0.41 0.34
23 0.52 0.28
24 0.41 0.42
25 0.54 0.24
26 0.43 0.42
27 0.37 0.30
28 0.45 0.30
29 0.48 0.28
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29 A1ANEN (p) A1 TUHA (1)
30 0.49 0.26
31 0.47 0.34
32 0.41 0.50
33 0.34 0.24
34 0.39 0.26
35 0.47 0.26
36 0.48 0.36
37 0.44 0.28
38 0.34 0.24
39 0.43 0.30
40 0.50 0.28
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the amount of water
transported out from

the cell

H,0

Solute concentration
inside the cell is Equal
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Hypotonic
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Hypertonic

The cells shrink

Water is transported
out from the cell

H,0
Solute concentration

inside the cell is LOWER
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1.2 n1yaasInuulana s (active transport)
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