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This study was a quasi-experimental research. The purposes of this research were to 1) study

biology concepts of students learning thraugh Igafming by design, 2) study ability in making models of

students learning through learning by K n. The £amg s one classroom of tenth grade level of
Bunyawat Witthayalai School in fifSt sedqies ; ér 2008; the experimental group with
36 students. The research insii < wore 1) biology ton s test had 2 sections; objective test

"‘?"\t‘\"" iability was 0.75 2) process of making

section had reliability was 0 824 \
models evaluation form, and ZgéMmor \’\ cted data were analyzed by arithmetic
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mean, mean of percentage, andista
The research finding
d'mean of percentage score of biology

1. The student leamed thrg

concepts was 70.62 that higher than 70 ¢ a5 the criterion score of this research.
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2. The student leasged  leaming by 2an score of process of making models
was 3.57 which was rated ¥ ')
3. The student lear(Ee throug gn had em score of models was 2.59 which
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2! WA ARLARENINNA 1 19a 19 (Selected Response lteris) Wi uLL@annay
WUAUA wUUN-Aa luduassuiuiaannatazatnisnilssidunisizauiasluaauins
dgj [ a v v 1 dl v o o ¥ a
Wenuazsrauantloyan lindranduiiasarnldnanlunisinuuudades uazagilsvifiung

IinsamudngUsrasd asaunsninnndanluimdls
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v

Jacobsen et al. (1985: 280-283) l#tauauuanieimuuundanlusicl agilliaad
1. Wi Feudsuainuunisaaapdnyiinuua 1 Inelfuuudauuudmniis
2. WinGFauiaenAnauNetufg ANANIELaaA AN MU 1 Tae lduuuds
WULLABNADL
3. Tinawaenananvizedadulidsdnad lunguinaaiu Tnelduuudauuy
=)
ABNMaL
4. WA Awimantiusntlsyene 1 i WiinAdn rock Fauaiunssusiadly

lselam Tng lduuudpuuLd e

Jenkin baz Deno (1974 cited in Nitko, 2007 205) LA LALALUININNFEELLLAR
ulwirdly 4 33 sail
o Yo =l o a Wy o s
1. Anuua N Ealf LePadlend (definition) aa9utigi @l
o Y o o/ 1 'L o o
2. nviunIin @gile pfladein s s Tl
3. A liinEaialundna o dlusoasng navaslan liiflusaasnenesu el
4. fvua WInGeufagn @Al iaae s iwimd e scyasflsenauuaz@ad

A Y o o o : s 4
LﬂHQﬂ@ﬂﬂUNTuVIﬂu e _'”x’ ot

i i
ald v ol

Mintzes et al. (2001:119-123) 1511@1&@'1&‘1@?{1NmiﬂmﬁummL%ﬁi@uiuﬁﬁﬁ

¥ -

a a ad o A T
NITIINEN 8 98 ANU et o el

1. (9N T AT (Concept maps)

-

Fantuiend lotlssiunisagtaeinnanaesmastit s il uluimiasineus
dqutlsznaufdndty 2 ddu Ae wlwiAind Aty wazAuaan e luiAl

2. dauuaRagildan (V-diagrams)

o a o A k% a = ¥ & 1% ¥

Aauuafng e 1ddssiduntsBand n1sasignniuglaaldnszuauniomng
INEAAARAS Ay DN EANBLNHIAA Tt AL DAE TR 3T UNN S4B A UAT BNAY
Usziinlpa il lhimined wasdlsadunssinunfslae ldd@uun Angildng uasanniaia

dJ 1 o A v v a % " a g ¥
mezauttaetinFauliidalasssugnfresnisAunulsngnisninasinesians dnla

n3a¥eANFeAUeY AnnIseanLULNTIALAUTaYA AILMLEIN 3
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CONCEPTUAL Focus question METHODOLOGICAL

Philosaphy Does the increase in Knowledge & Value

Ermpiricism biomass of a growing Claims

Realisrm plant come from The increase in bio-

Objectivism the soil? mass of a growing
plant comes from the

Theories water

Vitalism: growth and (Von Helmont, [1660))

change in living things

- Water is necessary to
based on a nonmaterial i

make plants grow
force or substance P El

Plants should be watered
Principles tor keep them healthy
e e e Transformations
water. Plant growth is N ,

; . Difference in weights of
revealed in change in .
. N plant and potted soil over 5
bicmass over time
wear period
Concepts Records
Growth Weight of seedling and potted
Plant Nutrition {1660} soil at beginning of experiment
Biomass = 200 lbs, Weight of potted soil
Change Iv at end of experiment = 199 lbs.
[P
\, /7
i

Objects'and Bfentsf
Five pound willow seedlive plafited in petted soil.
Pot + soil w«ighed at tire of planting.
Plant watered regularly for five years
After 5 years:
Willow plant rémnoved from soill Powed soil reweighed.

WHEST 3WLLMQ?1MEW_}Y\Q'JTW?W®@@Q?I@Q Von Helmont's

'
=]

3. Tsungn Sem (SéraNet softvxiare)
Tdgunsu SemNe/ @”meu?}%uimmmuiumﬂu‘vmﬂm luesadlafilss
1IN Lﬁ?ﬂummemqmimﬂ‘iﬁlmmummﬂ? [.iilﬂ’m “SemNet”  @IWeNUTAE Kathleen
Fisher RMNNUIINER[E San D|ego L‘LluMacmfoih.based program wzﬁﬁﬂﬁﬂuLWQIMuﬂL?ﬂuVlﬁ
nsazyuluipliday I iuﬂqém Lm”m{m’mLmﬂu‘iﬂwamiuﬁﬁul,mif]ﬁu Tng

T1l3un38 SemNet 1mmumﬂ%ﬁtumawmm@ﬂum’T‘mmiuﬁ%uuu@”luﬂmﬂm Feazifly

uﬁﬂimmmw‘lumiﬂmumu

-(‘_J

dl A dl 1 o
memwmﬂmmmﬁ NP

Lsﬂum (The SemNet program mmmm”l,ﬂ‘w http: //trumpet sdsu.edu/semnet.html.)

4. Lmummmugﬂmw (image-based test items)

wuunsgetglaan T4 s G et tauans wih sidwivainuana Wawiain
A8 Wardersee anNuNanenae Louisiana TAna1NN19Rseutindnana1dqanen

:J/ dl o 9 }72 d} dll 1 [ v

sV r st iAete Al 4 fee i Wagded Wiluvdn P uacnidn laves
o = ¥ o Z’/ = al U o & a '8
UnEeuld sevdunisdssidugdninazdsziduaiudnlanluiainisanaiAiansaag
o o vl =< Yo al & P = Iy o v A a =
inFaulddnniamis IneliinGouaangdiuansaanisaaudnlaluiodantsdainen G
Wandersee a5 1quuudszifuizandn 20 A1018 (Twenty Question (20-Q) Model) Tag

o 1 ¥ a ¥ d‘ ° [ o dl
AnNLFazdaaziilun1FaR1NAMNdN lAaANNATWATNNN AQUNURST 4 LAy 5
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‘Weight of shoat =
169 1bs

Weight of shoot =
Slhs

fpot and
d earth =
oz

—based test item)

WU 4

LLN‘LLNWI 5 LARY 20 mmmm Wandersee Twenty Quest|on (20-Q) Model)

ﬂiJEJ’WlEJ‘ﬂ’ﬁWEJ’Wﬂ‘i

5. mmmmmm\mwuwm Cllnlcal interviews)

da X
Tﬂ{ﬂ? GLlvrl \Erﬂj Ejgmmﬂmmumn
mmﬂqumﬂ NG uma:rmmqm?l,l,wm (clinical interview) Llun1saaunn

LW@@UﬂQ'\NL‘ﬂWi@ meﬁmmmmLLm@mu‘lun@m‘suﬂmmqumu Wada vsanluiayl

o . dl a dl 1 24 3 1 Y o d’g a
BN Wenunlagl Piaget erLﬂumﬂuﬂmfmﬁluﬂgwn%ﬁm&mwmLLma:ﬂuTmmmmumu NAUA

Hlauniseaniuetrendnsnansluilagiu lnsazldinanlunsdunisnilseunn 510 wad

X

v

¥ o o 1 o A J <3 dl rd’l | a
1@ QLRI E M?ﬂLﬂHLLUUﬂQNﬂIH’]ﬂL@ﬂ Fanisdun1wnidaziidun sl idunyy

formative assessment agiN9fimuANIIUsz LI TUAMNTIWIIBIANNEDIA
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6. WNAZENNAIL (portfolios)

wilnazannay HlsuduandnlaseninFay Tnaganuilnarannauiaiy
wangunuansiapnidnla uazudngiunisaiieaniniresinzey wesannidunig
dszifiunanisdJoim luduizan Sesausanainianssuuenaniuil MuAatls gnaw waq
naau AN Ui Wuied flow charts NazANHARTIUAN 18

7. N3Lale (written product)

oy Milssiiuaudnlaludnanmians aruatnnsnlunisldivgnes was

= Y o al P a = . = =

nsAneAuadnaeinGeuld Wesmannmetladiuniadou Wy 19 @auIENNy N9L3E
o K dl = = = a ' v A ¥
Tuiin “a+ Wesannis@swduniguanseentiduinaamianenaansaaatin Fauls

8. uuuinn1sii)iRnas(performance measures)

wuudanieUfimnn s aiafivaniuiuaznasuaun s iiunteaniuerin Gay toy
dunisdszifiunisdunnefastdugiy (aboratory-based) LiagainiiupaudiAnves

nsdfiianinasieadndalage gind e daenisdssdivnisUjuRawdunisdesiflung

= |

TassaFrauasuiig wiwinsipgedte luves §ifings taznaseanuuunismaaes uaznIs

I <L o o o 9 o f o o [ [%
wlanadays FainGauagnadlianninaiauniia sl analidaudnlals

" -'I #-' o L a o
Nehm et al. (2008) lamuteAsastiadane didih lan luipinedainaveiniew

de s Jd
el

i7849 natural selection InelfuuLvinaatitiadsitln (open-response test) waynisduntenl

gl

(oral interview)

TnaagiuuwivnSag 1ipuluirunasgaang laun

1. MuuudpnliAmiluusntasianauduLasnaugn

2. uundanlugidsimuulsinneusnas (@ne-tier multiplesehoice format)

3. WMurudanluimivlul sisaeasaid (two-tist multiple choice format) Ingmaud

dl [ o a d’l . d‘ [~ o o dl A

uiiuAaqumaiian (content guestion) kaspRUNARULIWVANAATLAWLAINALNAEN
(alternative 'reason) Tunauinild

4. Muuudaniuiasiuuulsdaaesnau (two-tier multiple choice format) lneimaun
wilailuAn N@ e (content question) uarABUNABITIUNTAIBUANAATLIALY
. o o d
ANRALMLARN MAALNNL

5. Mfuuuduniunl

6. Tuunilszidunaenu wu danluimmd wnudegila na@aw nisasunagilnan

7. WuuudunadfiRnimeass
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8. ltuuuipniusiFiannnngld ICT

3. AMNAINITD FUNITRSILULINAD

3.1 AMNRNLTDILLUANADY LAZLULIINDININAANSR £°'l§

v 2

wuudnaed iuAudaniwdangeainAdn Model BlaR A ulan1wng

a

ATNZA1U19T) LATANHzAadUNduaatiaama nuasalaalda191 Tuiea wuusa1and

[

WUANA09 JUULL FunUL Fna) WULLAY 9988 aAui GeinnisAnmn ldliaauunianes
ANILLLAARY 1EFat 2

Schuring (1977: 3) e Aaduuidi s aaaluuq1aadlan vunene “wldn (ideas)

NN (image) wluiald (comCepts) MiTnNs (a'nalogies) LASNAINITUUNN NATIRANGRT
(mathematical description)” h o

_—

National Science Education Standard (gited in Baumann et al., 2007: 4) X AN
209uLL10091491 vunede ‘iU W alara PN Tl An eIt wAaafuTRgeT
. 7
- o —, e -
wnsnd viewnnisalludu@au sasiilssanangn lunsadune”

Good (1959: 350) léfldfAeaiimngaasiiiianaey 1391 nunefis “wunanaezeds

-dld aa ==I =l =
VINEU‘V]?Q’&WNNW LATAINHAPNNTELIWNT

Frigg WAz Hartmann (2006: online) b WANNMNIZLa9UWLLANa89 191 uunee

[ %

“@afiluian (physical objeéts) JaniilszAndat Ins1a5 190G ] NI ANAAANNIT

9 d9

PIDNITHANNAIUTIL

Tnermatl i rinae ennae an dilded tnaysmamsalinasicisn ldun nowd) ny
NIWiFtd 9ITUIUNNT WUIAA LATUANNNTNINUAN ] 289szUUineninigue lugLuuusne

MW 8RNI 3 HF NN axng LTue



43

ANHNURNEUBY LLUU'&’]@@QVI’N%VIEI’WI”IKGI%

o a e A . . a o = a £%
LUURMNABAINWINEUNANGRAT 1TR Scientific model Nuﬂﬂ’]iﬂmﬂ’]’)%ﬂ’]ﬂ’]@ﬁ]ﬂmﬁ

v X
AN NNe 13T

National Center for Mathematics and Science (2002: online) 1Fnan9D
AINMNNETDIULLLANADINAINENAAaTATU1H9N unneDs wuAa WsenisaisuuaAan

a5LNEA MR8 IINNITRlsTIN TR TR

14 1

MUSE (2002: online) #na10fiumniisneaaduuuaaasnisanenmansagiisdn
UNETN UUIAAIY | Naeai9AIeaUnel (orfedler explanations) TW@sWils1AniaaiLNIg

n191u2a9lan (world works) J

Tnagi] wiuANg@e A ENEAANE g UNIBRN N19@399A10B1Ne visaLWIAANER Y

- a I |
Usngnisainiesssna aliiiuiegasss

_—

3.2 Usziavaasuiluanany |
4

Tuilaqiiu wuuaaadize e [damadiunuim lunnsdauasinananinusues
an o =] QI d’( ¥ o 1 ] I '}_- 2 o
HantnAnANNNTY Tna @A st RN ARAN WWUAIA8Y WULILKNY 9997 UL

=< v a o 1% = PR * o -fj.." v ' = =
Fana NAANMNAUALLAZLYN TA A et ﬂq?ﬁﬁﬂquL"ﬂqiﬁﬂquMLﬂﬂ ﬂﬂ@$1? ﬁmqﬂﬁﬂfﬂziﬁ

= 1 ~al IR o i T ol e ° Y
N ﬂ‘]:rmzﬂﬁl'NvLﬁ‘ uﬂﬂmﬂmqmmrmmmy (@nuws RINFH1-2541) LUL[RNADIUL D1RAL

uenaan ALy R INATTHE R HTES I ABNHIL 7] TaauLivtszinn lfifingin
i’/ [% di | ¥ al = o P Z o y
wulfann Wesainusazilszinvdaeruineaiumaataniu

Keeves (1997 87BN 11 @Y)HNG ANNTH,2541: 23-35; AN WINNT, 2548: 220-221)
THanuunuuuA AR veamanan Tinafieg Tuusuaspsiqapanidu 5 Usznm asil

1. BUUATReuTalTauey (Analogue Models) ANNAATILAAIEEN LUANEUZ T8
nanfFalaLAwin et e 24wl Winiaasasnlduanassidunan fetiedu n
10U U 2 FAU A AU N AITAL A F9e videngu) N Nedeaiungwi) 2 nawi) 2 Neades
o = v o N N = P @ v ° o o oo
Aungud) A AU g 0 Asneadesiunged A Ao lusu wuudnaesdnsuei i
NINNNEUAINEAARTNNENIN FIRNAART W RNITNAART

2. WUILIANABIEINTIHA (Semantic Models) AMNNAATILAAIBANKNILNINT EN1EN
(WALAZLTEIY) AITL UUILIANABHANT O TLANTALAUIBINNHITILITENY UATATLITENY
. dd o o R . P v
ety lunaiinaaiunisGeuilulssawnaadesiudouds 5 6a taed 3 fadlusn

dl v o A a o | dl o dl dl v o A ]
wisinendutnizaw uazan 2 WQLLﬂ?LﬂuNﬂuiﬂﬂqﬂuﬂﬂ FaudesninaaiutiniauusazAL
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i 1) anuodn (warnldlunisGaunialinisizaunisaaunilsz@nsningegn)
2) amanInunsdnladeniagaet uaz 3) ANNNIIUELNNTIUY (anfineadesiuRansIx
~ o ~ [y o o Y
naFaunsaeuniniEeu) douRenlaniowen 1dun 1) Tana (e WiiunisiGeud) uas

2) ATUNWLBNNNFFLUNNFAD

{Ha4anN199AsaLsanaTunan F9il AE1NNsdAsaLLT LazAIIAdeLl

v
o

TULAAAQEATNINNAD A LS Fail

o

UnnnunnsFaud = and ldase/anfaiuseqld

Degree of learning = tually spent/time needed)

&

LULANABNANE Ul ns

3. me‘iﬁamﬁaw ic

dl o/ [ %
AN AN TNl UUAN AP elaaEi il

1
a A =

UNH NTBLHUN AaBAAU

u

VAR L LLed

B

sdRtlaganesianeda (1967) lunmil 1 &9

] .
=

LAGNAQE NADY 3 WPl NANIN A NN99ANTEN UWATHANAIN AD NAANS

LATLLA miumwﬁ 2-5 LAYl

NN 2 LAANLLLIANaB DNA

(I,Wm'\iﬁm http://www.turbosquid.com/FullPreview/Index.cfm/ID/255352)



LT L]

A 3 LARINIITNENEARIAARTDLLE light-harvesting pigment-protein complexes

(WnaeRNN http://electroche Wdu/ed/encycl/art—pm—plants.htm)

NN 4 LAAs a0 lucecorticoid receptor

[/~abonvin/research.html)

AY
R1A

N &

AN 5 LAASLULIANABY weather distribution 184 Norwegian cyclone

(meﬁm http://www.cimms.ou.edu/~doswell/Conference_papers/WAF86/Diagnosis.html)
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Aomoaphwe
Suface | Woste Soils
waers / witece
Growmn:
wabers

WHUETST 6 LAAULLANARNANIE N ULA Is 9 1UaT ANaIAIFAaAIINARN

(WMRIRNA http:/ecocentre.am/laibs/biegeochemistry.htm)

¥ |

— Fhysickogical factorEs
Subject’s
characteristics

Regulative mechanisms
of the brain-gut axis

Mathodological
factors

Somato-viscaral
intzractions

Paychological factars
and cognitive-affactive phanomena

Phammacaological
agants

Enviranienial asidy
facfors “Dissase aciivity

o o o i et o 91_'-;!:"‘-7;»'_ . .
WNNNN 7 LL'&mﬂ@@wummm@mgmmﬁ‘qumwﬁlu (V|sceral sen3|t|V|ty)
(LLM@I\TﬁINTHWM&EQTKF&KﬁWﬁH@tﬁP&#&F&HN&HQ@S:S%i&GS/O5_amC|G.htm|)

4. BULANAeIENAIRATART (Mathematical Models) ANNAATILAAIDDNENUN

a o XK 1 a -l% o v a % o dl a
@]ﬁlﬁ‘ﬂmmﬁ'ﬂﬁﬁlﬁ‘ mmumﬂ%mmmuummﬂmgﬂuuumetmt,m LUUINQRBAINEUE Y

ANNANTUS U1 A MERANAN NP IR AAS IR FiaBEiNLEW The confluence Model 1199

Zajouc WATARLY (1979) AEALANALAAATBMARNLAN 1UIATBIATEL AN a9
aptlymiresan Taddaudshaadpudednsalinia AallsipdadagAe MnnaasnsaLASy
SLALNNTANENTBIN ALY ANINLIARANNBAEN1IANHN IUATALATY LUAITILETHNNTENY

o A

naflugnauls AUNaNY AWAN ANNITNAENWY Aa

oo Mijen + 06 + 7"1

Tnedl M A8 Mental Maturity
t ﬁﬂ ﬁﬁﬁﬂﬂﬂﬂﬁmﬂﬂ\uﬁﬂ
A o
J AR ATALAMTI
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oA AR ANINUIARANUBIAN

[ %

uwuuAnaei s lomilunssey ANuANTUs199A NATNITON NANBITUAALIT
a X o 20 s = o = o o o
nakazanInngiaeeg luiy warldviiuenadugnanianiseuestinFaunINa1a L
Newa9iniEe

5. WUANRBNENANME (Causal Models) ANNAANUAASIHILDIATHNANWUE T
anupIzndneaaulesing o resaniunisal/ilyyunle o uuusiassdneosildiunnn
NPUANEIANERT wusataa9lszinnBlginsvmumatianieddin naananllsunsy
ﬂ@llﬁ’lLffl‘ﬂﬁe‘—?ﬂ\‘l%‘/‘]Jﬂ’]?ﬁl?Q‘ﬂ@@Ui_ \C’Wﬁ AWl NUTI9NAI A.A. 1970 WAZLAN
ANNANATYLANNNTAA NN Path s/ LISREL Fatindimu huuA1and

¥ v ”,‘"" - "J a I

’&.ﬂ’]‘WLLQ@@@NWWQU’]MLL@WM&%Lﬂ@ﬁﬁﬂg@’mﬂﬁmﬂ ADTBNINNY
LT FRAdIANTINE LN | AAANNIIN9ANE AR ATY @N19D e LTy

¥

o Y o a 1
el e la Aty |
;I t
nial sbicis
/ i ol /
!!lk{_-‘: -"}_r‘
Father's ability N1 - Child's intelligence
F -
r AR 2 \
e sane
N
b — r
..--;_"Ji ‘].1:'__?! b= "‘r. s
Mather's ability - 25 it - Educational enviranment
E'Y
| .f Of the home
= | - — \
T i
= T

o dl o & a 1 a 3 a
ANRIARETNG LLZWNﬂqqﬂﬁlﬂﬂgﬁﬁLﬂﬂ—N@?vﬁWﬁﬁmmqﬂﬂﬂLﬁﬂ @mumwmmma:rgm

AUBIRENFRE ARG
PEIRSRSHERAInAY

2. Conceptual models BULANARLUIAAYTaN [T Al

3. Mathematical models LULANAAUTIUINGTTN T 1ENMINAIRAERST

(mathematical language)
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Frigg WAz Hartmann (2006 online) TAanuunLssnniu L1 aean1aanenAans
aaniiu 2 Yszinn augtluuunisiniaue Toun

1. wuusnaasdnaualsingnisal (models of phenomena)

WLLAAININANEAIanFaIuINIntdauelngnisal Feuanatlszifunig
ANeAERFTIngula (scientific point) I iLNTNRTALAL Fa0gnaTY LILS1and billiard
ball 2B9WAA KLILANABIBEABNLBY Bohr kLILAA8s DNA (the double helix model of DNA)

WULRNABIRZNU (the scale model of a bridge), memfmwmmﬁmmm (the Mundell-

Fleming model of an open economy: 1&\5 ANUITENNIAUBN Lorenz (Lorenz model of
the atmosphere) Tmmmmmmm&gm ) 2w Tefun
1) WULRNABNN caIeJ m@uummmwuﬁmmﬂm@ﬂﬂ@’m

"‘w
$lune (target oAt wvlm FRRENTN LUUANAD9TD
) £ A o 4

ﬂwuLﬂuiﬂm@mmmmmm YED

o = ~ iy, ol o
ALNDUNTNLDUTNMNIE L3¢ A | -BLTH I QWIQJ'E]‘U,"Q (true models) ﬂ\‘lﬂ’]‘W‘V] 6

S —
™ B
ﬂ’]i/f‘l} 6 AP N LLﬁLLUU@’]@'Mﬁw‘W'}u

mewm http: //WWdW harborfreight. com/cpl/ctaf/D|spIay|tem taf?itemnumber=90142 uay

A bRk (1311100 1004

LL‘i_mm@mLLu'mm |deallzedfmodels Lﬂuwm@mmmmmqmmaﬂumm

U

S mu% T GPKEEGIRTD fari) ol Sokik) ranianie

(isolated systems)mmmamimmm (market equilibrium) ANIN ':T'J&I‘le‘l@ ANIA (point masses)

ANNNITILAY (infinite velocities) 111451 ﬁ\‘imWVl 7-8
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< o T s e
NI 7 LAAILLLAIAANNNTIARDUNIANIANLNALAAAUNAN (frictionless plane)

(LLm\'\iﬁm http://en.wikipedia.org/wiki/Frictionless_plane)

(ﬂ"]‘W LA AN L 1L Solate SyStem)

9T ANNINTENN

(mewm http://wg Class/momentum/u4i2¢.html)

I ULt r

mewm http: %/WW stanford. edu/group/FB‘!/lndonesm/courssmanuals/mu|t|markﬁ/9utput/chapt1 .html)
3) uuudnaeuReuifiey (analogical models) duwuusassfsaudautlsingnismd
a 1 Aj ¢al ¢ﬂl A A ¥ o % v & !
nafFauWeueg uuNUg uIeE Nl ewrTend e iuresaNduiusssndna 2 sxuy
anndaiiaasanuaniRreinguTassUuty WU naTaumaulaniaraaedunilae
WA190419NTUIA ANLDS JUF1ensanan nslFuasFeuiuuwasadnanliFuainang
an7ing uselilucias feteuuuanass Wy wuAassezRaNTasuiauuugniadas (the

billiard ball model of a gas), LULRNA8Y liquid drop 284 nucleus FININT 9-10
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NN 9 uAAdLLLANABdRAaNTadLiauLLgNiaALe 289 John Dalton

(meﬁm http://kimia.upi.edu/utama/bahanajar/kuliah_web/2007/Vika%20Susanti/dalton.html)

) neutron
' , / fission
product

A
!

quid drop 2a4HLARYA

M mall® 0 5/page/fission)

(LWI@'Q‘IQ/‘; ht://wy
o - At ! ° o X
4) NI RRENIE 1A (Bhenom ogical odels) WhuuanaanLet Aoy
A "'_? “ \
WANANN ATNANANUE NANIS ‘VN@

%3 dl dl v [ =
PANNIT LAZNIN N eI NN UNE )

a
NMAN A0 L

- o é’ v al
pazna lnnialu wuuanaesitlfunainngw))
id. drop_18siiawasauesmen (iquid

drop model of the ato nucleus) WAL INGEN TN ‘E',’T ';r’m{]m'mfliquid drop WRaY

. = P I
e sonl Do aw - Anendes

9
188

PIALDIAFIN T WP (S

I8un hydrodynamics La electrodynamics pagiiin 11
F-§ L7

AUy

ARIAeNT0EIMIN
Ospnmm

}

m dumbbells shape
splitted into
two droplets

AN 11 LARILLILIANA89 liquid drop aesiamanaluaznenaed uranium-235
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