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Abstract

The purpose of this research was to develop grade 11 students’ conception of photosynthesis using
inquiry-based approach associated with scaffolding strategies. The studied samples were 33 students of
Mathayomsuksa 5/10 selected by purposive sampling in second semester in 2013 at Khuangnaipittayakarn
School. Research design was pre-experimental design which was one-group pretest posttest design. The
research instruments included eight photosynthesis lesson plans using inquiry-based approach associated
with scaffolding strategies 13 hours, science concept survey in photosynthesis using open ended questions,
students’ personal reflection and semi-structured interview. Data was analyzed by content analysis, group
categorization and percentage.

The research results showed that inquiry-based approach associated with scaffolding strategies could
develop students’ conception of photosynthesis. Before learning, most students had misconceptions in
all topics, especially, photosynthetic reaction: chloroplast and pigments’ function in photosynthesis, light
reaction, carbon dioxide fixation in CS, C4 and CAM plants, and photorespiration. After learning, 80 percentage
of students moved to the more correct concepts in all topics. Moreover, 20 percentage of all students had
correct understanding in all topics. Most students could explain concepts by using reason and diagram
that contained scientific concepts, especially, structure and function of chloroplast, pigments’ function, light
reaction, and carbon dioxide fixation in C3, C4 and CAM plants.

Keywords: inquiry-based approach scaffolding strategies photosynthesis



<
o
w
&
Z
o
&
=
S
1
»
o)
T
N
o
=
o

=

Journal of Education
KHON KAEN UNIVERSITY

1. Uni
AngnAanfiduimusssudiAnyaasian
adelulzadudsanuiananud (knowledge-based
society) HunumanAnylunisdonliuyeeWmun
35An AinwzdrAnylunisduadimmaann daeu
aunsnlunisuiilymetinadussuy aunsnsndu
lalddeyannarnuaranazitlszdndnauinngma
aauld N13dANI9ITIUNNIARUNGNAITEN9TEUT
Inennans asjiiuligEauianudnlalundnnis
ad o X - I v
noudidunugurednemans esaininieu
nnausiealiFunsiaun e mans uazinanug
U a ' dd‘ YV 47(
A lalAnemansuarmalilatimusdainea
lidagnaiimena [1] LAAINNANIINARIUNINNNG
AnenszAuTATuNLgIU (O-NET) lunaneinehumn
(Tn13FN®N 2553-2555) WLI1 NAATLULRALATN
a r:l/ o = dn} o 1
enAanitulsaAneln 6 svAulssmangly
sYAUAN AD UszNnnuiesas 30 [2] AT1INLNANERST
=3 j~ a dJ dl 1 = v o
aufudgmieeanuinisGaufuesinGey
TuAg1T3aanen wluudizesn1sdainsed
pawad WunludAnilanannni1smniaanuidila
o o = % dl dl
9941NEFaY LaztinFaulanudnlaneanapaanly
AALF | 2 TUnF lNgnaTddnen [3] 917 4196
AULAZANTNARA DU MINTZLIUNTRIATIZUAEILAS
Asnanilasulfdaantdiauwazasuaulaaanlas
mavnelazesive UAsennsdainsnziidne dusiu (4]
n13danIsFaufLuuALIAIzIANNT
(inquiry-based approach) {uwuanianilanaiungm
WU N TunAIneA1ansle [5, 6] tasdunis
[ = dl £ v yva Y
Apn1sEeunsaeuninlig Gaulsldnssuaunis
3‘uLmzmmmi‘mﬁwmmmm’ (scientific inquiry)
FNEIMLLENAREANNINUNINENAIAAS LT 1N T AN
ANNNAINENAanS i lignisaisasdnanuinig

o

AnenAang danaliinFaulfauduatnmmiauway

v v

AaAawuLTnaneAans il EuuAndu vindu
wazwAtoywiu [7]
National Science Education standards

[8] lAnanaDedneuzdAY109n199ANIINANTIN

= v ) wh v A
nsFeufuuvduatzuiannnild 5 dsenis Ae
1) dnZeuidauianlulsvifuaionuida@nendans
2) tnBaunndnguienllgnisafeAesune
WaRALUAIDINEINLNANERT 3) WNEauaE19An
@%mmmuﬁﬂﬂmlﬂ@murﬁ‘i"m"ml,%ﬁwmm@m‘f
4) tinFaulsziiunisdenlasAaiunaligaciu
Fn19inaadians 5) Wniuudeansuaznian
wanandnguinatiuayuAesuafINa1iugau
< o o= Yo
79 89Atun nunadn [5] TaAnwnslEanwe
a = Y o 1 o a
nanssunisFauifinaallldlunswmuniung
389N1FUATITWARELET WLTN AINITDRALNTY
wABaInsdsAzisoauaslannulung atnels
AN wiadndnBauasdn1swmrN vt Al dAs
W lanNNTY WANAINITANEINLSUININFeUNT
AN lAAANIALARBULINAIUANTY T UNAND
nANNTUdauTadiiani Usrnauiuiindauans

o X ‘ ~ =2 o | A A
ANFNUguneuiEey Asdandued1etieniag
Y 95 Ao o o o a A
azgaaiugruuziuanwidandudmiuinFauie
W Fauarnisainaudlantunmlidaa e

waranANdnlafina1nAARLAY
gnaaransananinamaiuuuImiauian
doagduasunisdnnisBaufuuuduanzuaauili
Huse@nsningaau TnanievinlinnsGaniinadmiu
PniFeunniulnenisanaududan LazaNenn

P 4w . . A
yaailannas TadunsdnniznnalFiuniunueanis
WA (zone of proximal development 1138 ZPD)
[9, 10] Feinldnanadneouy iy nevinliigiiu
finaeing N19lHATLUETIN N193RANALTURRY NNTAA
ANTUTauIIN1IZeU N9TlATIuDdauRdN ATy

£ dl A dl 1 £ % [~3 v
warnsMATasRendos luaaiunnganls [11]

.2 “ Y. ~

el Tunnsfnn a3l fadeasauladnm
HATDINNIAANI9TEUTLLLALLA E AN FT N
gnaAansauanTnanclunsimuiniungiEzeanis
FUATITW AL AIR9ENITEY LATRAUINITEDU
18934t aludeyanugiuuazuuimislunisdn
AanssunisEauiliiuaguazindduduinanmans
d e A —
AnwlunsdaiaimunisFauisely



1.1 AnguszasAraImsIae

deauutuuAGesnidaunmzidaauas
weeinBausAudsanAnneulae taaldnig
danMsEEufuuLALIAIzIAN RN Uy sAanS
aupAnInass

1.2 RenuANTIRNZ

1.2.1 NM99ANSELELULALAIEUIAN
¥ ngde nedpnsmauilaeldnssusunisduians
NIAHINIINEANaRT uNITIAIANNTTAE
onwuzdnAty 5 Usznis Ae 1) dnBaulidiuda
TussAUAIDINTRNENANERT 2) TnEFeuNINan
gmﬁ@ﬁﬂﬂzﬂms@%’mﬁm%mm‘ﬁ'@muﬁﬁmuL%\i
E‘wmmam’S)ﬁﬂG\ﬂum”mﬁﬁ@%mmmuﬁﬂgﬁmﬁ'@
ARUANDNNEINANENANERS 4) 1N Bautlsvifiunaden
TeaAnasunaligaanuiniednenans 5) tnEeau
3@@1&@5%&%’%@@muﬁﬂﬂm%ﬂumuﬁm%mﬂ
m"\mmqﬁuéﬁlu [8]

1.2.2 gnasansauaninans nunens
nszLaun I I BauiansSeudldunntu vie
ansouAtlym wazinniszanulidisa lnaande
ﬁu‘ﬁﬁmwé’mnndﬂﬁmmuzﬁﬁ doamie any
i1 inFeulaifaneaug vdeuanseaniemgiina
nsFuuiilmeuauesnuiingiasnisdaeianig
pinee laur 1) nnavinlsigulusaatine (modeling)
2) n9lALUETN (coaching) 3) nns¥AANFLTY
AU (sequencing) 4) NNFAAAIMNTLTRUIBINTE
397U (reducing complexity) 5) mi%ﬂlﬁl,ﬁumua?ﬁﬁmw
(marking critical feature) Waz 6) mﬂ‘*ﬁm?:mﬁ@ﬁﬁfm
Wnaaiuninganls (using visual tools) [11]

1.2.3 szaumnuidnlanluug ha Aaw
dnlanTuafdasnnsdunmzifanuasesinday
filFannnisfiaszifideiianuainAinenlunuy
An9anTund uuuiuiineyiiu waznisduniend Toe
wiszsuamdlasenidu 5 ngu aid 1) NlunFgn

a ¥

fiad (sound understanding: SU) 2) NUNFAQNFIRILNG

a

d7u (partial understanding: PU) 3) uiumagﬂﬁﬂ\m%ﬁ
AULATAAIALAABULNNEU (partial understanding

Nsarsinunmans NHMangnavzeuiny 97’

with specific misconception: PU/SM) 4) NlUuAAaA
Lﬂ?ﬂl‘ﬂu (specific misconception: SM) Ay 5) TodfinTu
WA (no understanding or no conception: NU) [12]

1.2.4 nsWmnTuNR vanaie ey
mwL‘?J’"u”l@mﬂmﬁmmg'miuuﬁmmLﬂmsﬁﬁ'lﬁmﬁu
atinting 1 52aU Fannd 1

NU SM PU/SM PU SU

a o a
MNWA 1 NINENUNTUNE

2. AEMIAdUMSI_E
2.1 3tluyunngide
nifaassiiTuntsidauoyldidndunns
NAaeY (Pre-experimental design) LLLILIﬂ@jﬁJLﬁEJQ
NARBLNAUETLULATNARRLNATEY (One group
pretest - posttest design)
2.2 nguithvang
ﬂ@'mLﬂfmmﬂ‘ﬁliﬂumﬁﬁmL‘fluﬁﬂﬁﬂu%u
TeemAnunTi 510 laBeudeddufingnens sne
daslu Fm3ngUATITHT diineaauiinng
AnenifaeAnen 1m 29 §1u0u 33 Au dsldunan
NTABNLLILLANZAY (Specified sampling)
2.3 iseailefildlunnside
2.3.1 1esnailefildlunside 1dun wuunns
TansauiTaaldsluuunisFaufuunduians
wpuIRNALgnaAaniaLAnNTnans a119U 8 Luu
13 Falus Tuusazuuunnssansdauigneanuyy
WasaunguanHuzdIATy189n194anIsTeus
Lmu'ﬁmmxmmmiﬁq 5 1l52nn9 [8] waziaanld
HNFAGRT aunenivlaiefivmnzay and AZNMUA
anumsailoywnlhinGeulddnnuiituides naln
masirsafueulaeenladvesie C uaziis C, e
asunanalnnissiseanfueulasenladiaenndeq

o Y

fudesniauisatrsaaanszuaanas taaldinGau

Juh

Un 38 a

2558

- NUgIYU

2
o
c
[
=
(%]
e
™




<
o
w
&
Z
o
&
=
S
1
»
o)
T
N
o
=
o

=

Journal of Education
KHON KAEN UNIVERSITY

af19A1a8uIgaINAINT IRNLAT AN NS
dalanaliiauauuiin wazilsviliuaaugnses
YBIANBTLNE VBRI @uﬁﬂﬂzﬁﬁqﬂ%mﬂﬁgﬂﬁm
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189ARLINA AR
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-
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