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DESIGN-BASE RESEARCH FOR GRADE TWELVE STUDENTS
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Nontpawit Kaanklao. (2017). Development of the Learning Management Process to Enhance
the Chemistry Achievement and Conceptual Comprehension of Organic Chemistry using
the Posner Approach with Design-Based Research for Grade Twelve Students. Master's
thesis, M.Ed. (Research and Development on Human Potential: Educational Research
and Statistics). Bangkok: Graduate School, Srinakharinwirot University. Advisor Committee:

Asst. Prof. Dr.lttipaat Suwathanpornkul

The research objectives were to 1) study misconceptions about Organic Chemistry; 2)
designing the learning process development to enhance Organic Chemistry achievement
and conceptual comprehension based on the Posner approach with design-based research,
and 3) to study the effects of the learning process to enhance Organic Chemistry
achievement and conceptual comprehension. The samples were fifty two students in Grade
Twelve (twenty five students for the experimental group and twenty seven students for the
control group). The research instruments included 1) the lesson plans based on the Posner
approach with design-based research; 2) general lesson plans; 3) an Organic Chemistry
achievement test and 4) an Organic Chemistry conceptual comprehension test. The data
were analyzed by using mean, standard deviation, skewness, kurtosis, multivariate analysis
of variance (MANOVA), and, Hotelling T°. The research findings were as follows; 1) There
were nine misconceptions in Organic Chemistry.2) The learning process development to
enhance Organic Chemistry achievement and conceptual comprehension based on the
Posner approach with design-based research were four conditions: (1) the condition of not
understanding in terms of learning: (2) the condition of teaching for conceptual understanding,
(3) the condition of linking new concepts to original concept and (4) the condition of the
expansion of concepts expansion to learn to solve new problems or situations. Furthermore,
the learning process in classroom should be a competitive situation. 3) The Organic Chemistry
achievement and Conceptual Comprehension scores of the students in the experimental
group were significantly higher than the control group at a level of .05 level. Also, the
Organic Chemistry achievement and conceptual comprehension posttest scores of students in

the experimental group were significantly higher than the pretest scores at a level of .05 level.
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A3 1 (68)

anwuraIAY NYazLduA
My UfFug uaed e indw Wnaenuuy uazdldhunmNdedasiiljauiusin
anuBandu o Imduinrufiiduisesdr 9 Yszneudas matwuadym n1s
(Interactive, iterative, and DONUUL LNUTDNR LAZFSTIOUNE
flexible) ’
nMatInIg o nFUNEIUITITuAinaINEANY mmn’]umsdl,l,a:ﬁ;@l,ﬁwaa
(Integrative) RERITER TRt NLHE aiuaMa Tt avesmyiey
daanuuiun ® NITLIUMTIL WANTIY uazNITudemseanuuuIzgn
(Contextual) ﬁuﬁnwannﬂ%

nun: Wang, Feng. & Hannafin, Michael J. (2005). Design-Based Research and

Technology-Enhanced Learning Environments. pp. 8

nnanseiAyraIMAdudinseandwduaylldi ansmedayseiniduts
nseanuuud 5 Uszms laud 1) wiunsd §Ualaase 2) gunsiae 3) A5 U RuNus
uwazliawbandn 4) MIWIUINT Uaz 5) BaauuIun Tagsnwaefiuandsllanisise
Uszinndu 9 Aemaiiumda nouj mﬂ%’uﬂ;\isgﬂ 9 a1uUSunvasiuiiaonazdany
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W9 W9 wae wanwdu Jiwa (Wang, Feng: & Hannafin, Michael J. 2005: 7) 'la
samwmia%mﬁﬂizmuﬁﬂﬁmaagmmuﬁ%‘%mmﬁ%’é"u 9 ldun Design experiments
(Collins, 1992,1999), Design research (Edelson, 2002), Development research (van den
Akker, 1999), Developmental research (Richey, Klein, & Nelson, 2003), Formative research
(Reigeluth & Frick, 1999) lagudasidinenianuuandrenuwaniias LL@iLi”J’mmﬂf\TugmLLa:
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a3 2 JUuuuid@RYuazsIvuuUMAIuBnTasnuuy
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G H R

NN3398dIN1TBaNULY
Design—based research
(Design—based research

Collective, 2003)

< ada v dld o a | o
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ROTUNITHNARDITI

mnaaaIni1iaanttu

Design experiments

(Collins, 1992,1999)

a P o =2 &
AMSUITIUNUUNRTAIWIANITNRAINARISLUY TI6T 1
NILUIBAITNNAINNTUT DU LL@iflﬂ’J’]&lﬁ(ﬂ‘ﬂﬁ;lu fadandey

HiFsmgdwinannlunissanuuy

N13398N130aNUUL

Design research

(Edelson, 2002)

msaammuﬁ&jaﬂ'@nmﬁg\amsﬂﬁﬁaLm:ﬂ%'uﬂgammvﬁﬂwaa
W3y Usznaudas 4 duaewn ldund n1seniiunsise,
msanen awnutanansegaduszuy, nsdsziinanuiianin
uazn13ayldnds uanainldniseanuuuudafeldnguii
Aeadas 3 naed léud 1) nouilaiuu (domain theories) 2)
NI0UNNTEENUUL (design frameworks) Wag 3) 3DINYINNT

aanLuYy (design methodologies)

N13IYNITNAU
Development research

(van den Akker, 1999)
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A3 2 (68)
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NSIVLLBINGIN Jums3suid 2 dsznn ae Uz 1 azaiuniadmsinie
Developmental research Tdsunsuiianzas dszuandi 2 YakunITIINMTIY Favamas
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AUTayalAIUARINTNAY LTH NITRILNAAATUIY
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Formative research ﬁﬁgmgmmﬂL‘ﬁaﬁnmU%’uﬂgaixuumﬁﬁﬂummau NINWNW

(Reigeluth & Frick, 1999) | U8z8aNUWULNOBINIINIANE mugjvl,ﬂﬁumiﬂs:l,ﬁu

nun: Wang, Feng. & Hannafin, Michael J. (2005). Design-Based Research and
Technology-Enhanced Learning Environments. pp. 6-7; 8338 109041, (2559). 5Inen

MIINNAIIANSN: ?@ﬂﬁa‘:ﬂ’7ﬂﬂ’3’mﬁ@2ﬁﬂ. i, 88-89

3.3 BANN1IVBINITIVYDINITDDNUUL

PMNMIANBANFITURIIUINLALITBINURANNIVBINITIVLDIN1TBONLUL
WU W9 U ez wawuwW ULra (Wang, Feng; & Hannafin, Michael J. 2005: 8-9). Uag
§IU8 189, (2559: 96) 1dasune MyIpdinseenuuy Ysznaudls 9 Usens aedh

1) mseanuuuluszuzaInsIBUUGEH (Support Design with Research from
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Wendasiunsdnsasai tvalwidhlagasmunosainszuiuns

° o awva A o a Awad o

2)  AmuaihrunensUjuidinewauinn B uasuiun1 sl JUATUER (Set
Practical Goals for Theory Development and Develop an Initial Plan) RANINMIANEN
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Msunnianssaniseanuuugaidivdsudle Faunge] lasunuiansina:d
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3) ¥inm339uluAunaSe (Conduct Research in Representative Real-World
Settings) JywimaissishanlslunseanuuudasdudgmnianlsluvnswawinsSan
MIFaU LaunIte A AR FUALEDIWNNTINSY BNaanuuudaIdHited mIuanTne
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PYpITIFUNIIRIANLALANTLU R ULY RINFINANTENUAININLTI3INNITEDN WU U LR
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ATTLIUMTOONUUL L% TAIRTITNITITOU ANBUURIRBITOU

4) miv‘hmﬂﬁ%@ﬁumaagLﬁlmﬁaa (Collaborate Closely with Participants)
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5) 1455350 Miuszuuuaziifmanedaian (Implement Research Methods
Systematically and Purposefully) in33sdasdniinniiisuesraduszuy laslddsnsh
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3.4) msﬂs:qnﬁmﬁ%’aﬁan'ﬁaanLmu‘lumsﬁmmui’mnsiumsﬁnm
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M SD Sk Ku M SD Sk Ku

nap::u‘nmaaa 25 4.84 1.77 -0.53 0.10 | 1217 | 3.04 0.19 -0.99

ﬂ%i&lﬂ')ﬁ@&l 27 5.45 1.90 0.09 0.43 7.80 3.03 -0.65 | -0.54

= a A o o £ a
2. MUFPUNIUAZURWBLRRLIINUVUNATDUIANATNINDNIINIILILBUAL
U %) 4 o A % = 1 q' Y o a = v
mﬂmm‘la‘luufuwﬁuwmLiﬂ%waaumsnunqu‘nﬂaaaﬂ1ﬂiunﬂi%ﬂm)n‘s‘mminzm;s
A a o =3 a [y o €a a A AAa a6
NAIFINHATNNETNNTT BnLazAN L twalun @ 33 11ad 1309 1addwn3d lag
a 6 Av A L% 1

ﬂsan@ﬂiﬁmaﬂﬂwaafwamasmmmamamimﬂaamiaammn uazum%unqu

AV Yo o A a [Y A A a A A A ae v
muqu‘nlmsumﬁmnansmmﬂssmgl,mm]nm AB1LAN 1589 LANDWNTE AI8NT
AaeRauulsUIIuNKARIA (One-way MANOVA)

A & 1 A [y &£ a o v &€ o a

MAANAaafsazusuHaaNgn IS auLazanud laluulunadnasson
maaﬁfﬂL%Uuﬂejuw@aaal,l,a:najumuqu ;ﬁ%’ﬂﬁﬁﬂm‘maaauiamnamﬁaaﬁmmaaa‘ﬁl"ﬁ
NAFOL WLIT NITULANUAILULLUNG (Normality) maaiagaﬁw@aauﬁwaﬁa Shapiro-Wilk

Q Q: IU./ Q = 1 Q 1

ﬂ:u,uuwamlqwﬁmamsﬁﬂuﬁfmmwaoﬁfwmaouﬂL‘%ﬂuﬂqumaama:um‘%ﬂuﬂgumqu
A 1 a o a a
ANITUINUIILANGINNUNG (p=.03 Uaz p= .01 @INKIGL) UASNITUINLIILLLLUNG
(Normality) vasazuunaudrlalunluriadniaanndsouvesinisoungunasauag

WNISEUNINAIVAN UNIUINUIMDVLNG (p=.33 Uaz p= .13 MWAAL)
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< [ 6 a 6 1 .

nnagauaNtdulanWutvedunInga uulsUsiwsin (Homogeneity  of
covariance matrices) lagldaiid Boxs M 1Juadidlun1snagey WU wWn3nGaay
uwlsUnuiinvasnssainguliuand19iu (Boxs M=2.74, F=0.87, df1=3, df2=563252,
p=.45) uazillanasauanurinisunwuasanuulsdrwvedandslundazaaudsanu
o a Y ' { o £
FZRINNGNAIULLTBATZANY  Levene's Test WAMINARDUWUINANARUAZUWUUNARUOND
a 2 b €A 1 s ] ada [ a %
nimiGeuuazanudlalusluriesidonuudsdnuuandsiuluudaz i5nsdansiou;
agn9 ldiinpE AN anTzay .05 (F=.28, p=.60 uas F=.06, p=.81AWA1AL) Uaziile
NAFDUANMNFUNUTTzNIIG U Taulasld Bartlett's Test of Sphericity WUIN@uLIaNY

%) £ v % o @ % ' @ o @
sriaFNNINIINT BuLaza U b lua lunailanusunusnwa el ks dra NI

Aaad o 2 A = % g %
gh@aNIzay .05 () =63.82, df=1, p=.00) Fudluldamudoanasiasauvainimasauainm
LLﬂﬂJi’mé"aLLﬂimﬁmm
a 6 v 1 a = ni a (2 [ =
NNHAMTILATZATD YA WU ummummumﬂns:mumn@mﬂmuﬁm
v a a W@ =Y = A€
ﬂizqﬂ@ﬂ‘mm’m@maaIwmua%mmmmommasla\‘imsaammu NAZUBBNATUONTNIINIT

a o o ¢ a a A Aa A 6 e A A o
Souiazaulalunlunas sedeiad 509 tadaun3g goﬂ'munmluﬂlmm:mumi

]
aad o [

WMITBUIUUULNG adalnud A NIstanIzay .05 a3a119 13

a s Qs Ar
#1379 13 WAaN13IN Lﬂi']z‘l’?ﬂ’]’m wivsuan LL‘].J?W‘I?)“H’]?J?J amumuwaawqwﬁmdmsﬁsuuaz

mﬂuLiﬂlﬂuﬂuﬁ'ﬂﬁi:mwﬂfoj&mmaama:mjumuqu %é’ams%’@ﬁaﬂﬁmmgmmu

MR
Effect Multivariate Tests  Value F Hypothesis df Error df p-value
A3M3  Pillai's Trace .59 35.85* 2.00 49.00 .00
@MY Wilks' Lambda 40 35.85* 2.00 49.00 .00
L%qu Hotelling's Trace 1.46 35.85* 2.00 49.00 .00
Roy's Largest Root 1.46 35.85* 2.00 49.00 .00

Tests of Between-Subjects Effects

UHRAIAN .
ailsaa 1 df MS F p-value

181531 o))

» NARNONT

19N1Y . 637.94 1 637.94 69.75* .00

. NINITITOU

N3 >

. ANl

LY} 250.29 1 250.29 27.12* .00

Tunluneh
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A9 13 (619)

LARIAIY .
andsaa SS df MS F p-value
wdsdsin
NARUOND
~ 457.30 50 9.14 457.30
AMNARA NINNIITUU
GELI auLtla
e 461.37 50 9.22 461.37
Tunluwnet
NRFNOND
~ 8740.06 52
» NINIITLU
FIUNIRAA -
AMNLT e
. 5825.36 52
Tunlunesi

Box’'s M=2.74, F=0.87, df1=3, df2=563252, p=.45
Levene's Test : NAFNONINIM IS8 F=.28, p=.60 , aagnlalusluriesl F=.06, p=81

Bartlett's Test of Sphericity : X2=63.82, df=1, p=.00

WG * p < .05

2

wananiiduldidTouisuauedninazainminasess lasldlsunsy Effect
Size Calculator 183 Marley W.Watkins WU @YU 1@dNTNS (Effect Size) UBINRRNNTD
nMIEe% A1a8 1309 1088un3d agluszauann (Glass's A = 2.30, Cohen's d = 2.32,

= A€ L= g; Q {

Hedges’s Unbiased d = 2.29) L&A4IINARNNININITTOUVDIBNTOUTUNTONANWTN 6
a a A Aa A6 o A | A a o o =
Aruad 139 1aliBunid vasiniFaungunaaasnisudianzuiunisianisiiouilas
Urzgndlfumfavaslwsuafanuuwiniinsidsdinmssenuuuginiinguaiuguiuueda
IEmsmaudndluszauann (Large Effect Size)

wananifiduldidIouisuauiadninavesnminanas lasldlusunsy Effect
Size Calculator a9 Marley W.Watkins WU31 @uwadnswa (Effect Size) va3anuttnlali
uluviend Jpuadl (as 1alaunid agluszduuin (Glass's A = 1.44, Cohen's d = 1.44,
Hedges’s Unbiased d = 1.42) ugadinanuidnlalusulunaivasnniSousuisondnus i 6
a A A Aa A6 o A ' A a o o a o
Arnafiites 1aldunid vasiniSoundunasasniFoudirunizuiunisdaniaiouilay
UrzgndlfumfavaslnaueianuuwininisidsdnsaanuuuginiinguaiuguiGuuda

IrnIreundn@luszauann (Large Effect Size)
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a ~ A [V o =4 a
3. MIUIBUNIUAZURWIRALINNULUNAFDLIANATNYNDENIINITLILWUAL
% > 6 1 = L | > = 1 A P %
ansdlalwalunadnanianuaznaniousasnnisaungunaaasfilasunisdn
a = [ a > = = v % € a =
fanssumsisgnindaasunadagnsnienisiianuazansnanlalualuned Iz uad
A aa a ¢ U a I3 Av A
1309 10ddun3d lnadszandlduniAnvasinaiwasaiauwiniinisdedimsaanuu
1% aa .
AIYANA Hotelling's T
o & o & o & A & '
nInagaudaanadidetdw anutduwianwusvadtuninganuudsdsinian
(Homogeneity of covariance matrices) lagltatia Box's M tHuafid lwnisnasay wuin
Aa ' o £ o 'Y
WNSngaNNLUTUIIuTINVeInzuUUNARNgNIN19 N TS e nuazan N lalunlunas
WANENITW (Box's M=14.78, F=4.70, df1=3, df2=414720, p=.00) waziilanagauaINri
Wounusesnnuudsdsiuesdudsluudaznguein Levene's Test wan1Tnazauwuin
o £ @ o ' o '
AzunUNAFNNINIM TS onkazanNd lalunlunaidanuudsdiuuandranwluudas
987 lnN19anINTIN adeinafmANRAANIZAL .05 (F=6.53, p=.01 LazF=11.89,
p=.00 ANEGL) Uaztilanasauanuaunutszninsandsaalasls Bartletts Test of
Qs ] Q A{ v L=
Sphericity  Wuin@LUIauTERININaF NN IN1INTTenuazaNdn lalualunaid
Q = Qs 1 Q o Q ana { Q 2
ANMURUAUTUD N ARDEIAYNNEDANIZAY .05 (Y =63.34, df=1, p=.00)
NNHAMTIATzRTaYs Wui ‘1:I:ﬂL%Eluﬂs’j;&I‘Yl@aE]\‘]ﬁ1ﬁ§Uﬂ155@ﬁ%ﬂiiwﬂﬂiL%ﬂui
lagdszgndlfumifavadlnsinaiarauniniinisidudiniseanuuy Jaadoazuun
Q Qs‘ v Q Qs 1 1 1 > o >
nadunnINIMIERLazanudlalunluiesd naaSougandinenien adefinbdAyng

FOANIZAL .05 AIA1319 14

A v ') £
A1319 14 HANMTIATIRAANNULIUTIUAILL TN BIAZUUURATUNTN NN TTHUUAE
anuttnlaluuluwnesd riauuawé’dmﬁ@ﬁammmiﬁwﬁ@mﬂi:qﬂ@“l,%umﬁmaﬂwa

AT ANNLINIINITITLBINTEANLLLVBINN L%ﬂumjmmaaﬂ@ oltatié Hotelling's T

Effect Multivariate Tests  Value F Hypothesis df Error df p-value
P19987  Pillai's Trace .83 119.81* 2.00 47.00 .00
lun133@  Wilks' Lambda .16 119.81* 2.00 47.00 .00
NaNI3U  Hotelling's Trace 5.09 119.81* 2.00 47.00 .00

Roy's Largest Root 5.09 119.81* 2.00 47.00 .00
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A3 14 (619)

Tests of Between-Subjects Effects

LAAIAINH 5
adIana SS df MS F p-value
widsdsan
NRFNOND
. A 1545.29 1 154529 226.46* .00
T8 bb NNITLIL
N3IANANTIN auLtla
e e 675.77 1 675.77 108.93* .00
Tunlunesi
NARUOND
~ 327.54 48 6.82
AINARTG NINITLIL
GHE AMNLI 1
. 297.78 48 6.20
Tunlwnent
NRFNOND
. 7080.64 50
" NINITLIL
FINNIRNS —
aAMNLI e
o 4603.35 50
Tunlunesd

Box’s M=14.78, F=4.70, df1=3, df2=414720, p=.00
Levene's Test : NaFNONTNINISE% F=6.53, p=.01 , annuitnlaluuluriasl F=11.89,p=.00

Bartlett's Test of Sphericity : X2=63.34, df=1, p=.00

‘V\N’]EJL‘H@J *p<.05

uanawnﬁﬂﬁﬁbiﬁlﬂ%muLﬁmumuﬁﬂﬁﬂ%wamaaﬂﬁiw@aaaI@ylﬁTﬂsuﬂiu Effect

Size Calculator 183 Marley W.Watkins WU @YU 19aNITNR (Effect Size) UBINRRNNTD

a a a oA Aa A6 a o o ' v ,
NINITILY ATAY 1309 LANDUNTE ﬂauLiﬂuLLa:%mLmuaglmmumn (Glass's A = 5.14,

v £ v
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