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Scientific Concepts of Cell Division
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ABSTRACT
The aims of this study were to enhance 115 grade 10 students’
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generating animations with a computer and to study the factors that affect
their understanding. The researchers asked them to complete seven
open-ended questions of concept testing in the topic of cell division
both before and after teaching. In addition, they were asked to write
learning journals of each class. The results showed that most students
increasingly held scientific concepts. There were factors that affected their
understanding of scientific concepts such as, time for students’ generating
animation, doing activities by themselves, their learning enthusiasm, and

the suggestions from discussions in the classroom.
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waansdanisieniiitnGeu (Seway 49.57) 1AnIMnTe
vssedunounsuneaduuUlileddldedegniedaeseyin maulased
wuululeda Uszneumesvesdumasing 1 Insiwa 1 szesamna 1 sses
wouila 1 uagsvezmlawla 1 uagmusnmenisiudlelnmanduneudiglle
B 2 Beuszneudne svozdumoding 2 szeslnaina 2 szozaming 2 szes
wowla 2 uazsvasmlawla 2 ndsanulaeadiasaudaliwadan 4 wad usiay
wadilaslulvafiesesmileweawadual FsteunsdansGeuslifinGouaule
fuwnAndananaias wenaniddiinGeu Gosay 19.14) MluwAninemans
wuulilanysalifssndudeiouiisutuiounisinnisdou Gesay 5.21)
wagiiiniFou (Gevar 13.91) AuwAsingrmaniuisdiuuazaaininden
vidudntudeisuifisututeunisianiadoul (Govas 6.09) wuiy
Tngindsunsutuneuresnmautaeaduuululeda uidianmuiesdune
Renfudnulesluluulsignies @enadeaiiu Mertens wag Walker (1992) i
wui dndeudiinglddladedasiulvunasnisinSedasTulvnvazuus
wadwuululada (Mertens and Walker, 1992) agnslsAnuiitniSeu (Seeay
6.95) fifluuiAnaandeuinunAnIneImansanasierSouiiouiutou
nsdnnisdeus Gevaz 15.66) nadladinisudawaduuululedadunis
wiawaduuuninu uasdailinGeu (Gesar 10.43) fidslidladunounis
wawaduuvliledaanaadusgranniiloiSsuiisuiunounisinnisGous
(Seway 73.04)
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1.7 msuuslelnnandy

wiansdnnsiteus dnSeu (Fevar 9.56) ldidilanisuus
lelmanduanasiieiFouidisutuneunsinnisGeus (Gosas 60.00) waztiniGeu
($ova 19.14) fuwrAnnanairdouinuuifsineiansdananilonouidiey
funeumsdnnsBeus (Fevar 31.31) Ineiladn msuddlslnmarduveawadity
Anldthninwaddng iesnwadiviniawadianunesnainfuginninead
v vilewadfiniidevumadvadmiudiouuslelnmandy aenndesiutiuniom
LazAny (2509) fiwudn dAnuazidnAnuillamnsaoSuienisiudsuutas
Aiameluwadvaruamadldognsdnau uazliaunsoldmdwiiitoeiu
nswUswaalagndes (Pueng pang et al., 2006) uaﬂmﬂﬁwé’ﬁmﬁmmsﬁ'aui
inGeu Gevar 6.95) fwnAavnednemansunsdiuasaaaiadouusaiui
JudlenFeuiieutudounisianisdous Gevas 3.48) wudeatuiingou Gee
av 22.61) fuwAninermaniuuulianysalifintuioiouiiouiuiounis
Janseus Gevar 2.60) lneinSeudiesurenisultlslnmardulinseunq
wuARInemans wardnideu Govay 41.74) fwwnAnineimandfiududle
Wisuieuiuneunisdanisiieud (Sevar 2.60) wuiu lagseyin waaiuinig
aauiuiuraddunsanansssinsiuedodlmidians udnegluguiiuraditn
Tansinu udiwaddniBeoriumadaznendiurunseitagadvaneenaintu
2. Uadvitdanasonisanudilouuifninenmans Sos msudasad
MnMsiaswiterndluduiinnisSeuivesinSeu wuii dniSeu
($ovaz 36.62) 2yi nandudaiiddyedwnndensBeusiBos msudavad
iosniinZeuusiazaudeddinalumsfnuduaimnanuiieuasioainsnm
indeulmsheasuiumed mndmulidaauagilidsnailinisudlvnud
yhluuda uenaninalunsadunmedeulmieaeufiimesiitien Liosnn

Tndeuldsuneumnenuanivdy 4 ludraeamanisane
ogslsfinnu UnGeu Govay 32.17) narin msiildasioufifse
pues Wy maduiuisu msdunamadindudaradlnglindesqanssm]
yhlAnmmesnGeudiessuisnautaradiuuuluindauarlulefaunntu
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waztniSeu (Govay 18.47) uenanmavinianssuluvieaSeuundd Gelinisfine
manufifisifsueniiesdoulasnandulugumunueudiGeusn s
fumdoyanndesa 4 ienoudnufinuadoaunssiadilanisuasaduas
asunmedeulmmereufiimesaudSe donndasiu Poohkay way Szabo
(1995) finuin unBeuilinmedeulmanansoduatuinuafvfrenansBeus
TinutinSeula (Poohkay and Szabo, 1995) wagdeditniseu (Sesay 12.74)
fFeudifeaiunsuiagad mnmseAuneuanUdsumuiiuagiaeunasiiiou
Sutudsuietunuivi uerlihdeRamainiinuinuiussnmadeulmie
ﬂauﬂamaﬂﬁﬁmmgﬂﬁaaﬁﬁu denndediu Bogiages way Hitt (2008) finui

o

tnFeunteuilaensaienmiadouln ansailailevnifeafiunsudaead
fvinwelunsdnauedeniSeudligdudnla uarlinnsudetulunaiamaiug
DA NATIANANULANLINTY (Bogiages and Hitt, 2008)

ajUuazdatauauue

nanTISeuansliiuindndsudlngiannuuAnivenmanssos
nsutawad lunnide donAdediuwIAnIveNmansveItinine mansuin
u uarfisutndouiifuufneaandeuinunAninermans wagld
dlauuAnEesnsutamad anasndiinounsiansifeud dadunainanns
fitini3euldasilevhianssudemues munseiiosoiulunamenudifuduis
snmelusazmoueniiesFeu suiimsiidusuilunisinauenaim ofse
waguanAsunuAniuAsIfuiilutuGeu egndlsfnunnsdideldny
thiBsuusdumdimsinnisGeuiilimmudilamnaninemansinanndeu
Tngamzduiiieadesiulaslilen Saduuwfsinermansduusssuas
doddnameaumslumsvhanudila fduansdifoiweiausuuslvingiaou
flagdafanssunisdeudituiinslinartindousamnzan uasdolausuus
dwsunsvinidesiely {ITearsfnufmaren1sdnianssunisBeusments
ahummadoulmuuumsiadeuiingalusuinuenssuiums wazsuenad
AonTsiFeuTINemans
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