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EFFECTS OF PROBLEM-BASED LEARNING PACKAGES ON CHEMICAL REACTION ON
ACHIEVEMENT AND CREATIVE PROBLEM SOLVING OF GRADE 12 STUDENTS USING
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Fuangladda Jitjak. (2015). Effects of Problem-Based Learning Packages on Chemical
reaction on Achievement and Creative Problem Solving of Grade 12 Students
Using Solomon Four-Group Experimental Design. Master's Thesis, M.Ed.
(Research and Development on Human Potentials: Educational Research and
Statistics). Bangkok: Graduate School, Srinakharinwirot University. Advisor

Committee: Dr.lttipaat Suwathanpornkul, Dr.Orn-uma Charoensuk.

The research objectives were; 1) to study the correlation between students’
achievement and creative problem solving, 2) to study effects of problem-based learning
activities on chemical reaction on students’ achievement and creative problem solving using
Solomon four-group experimental design. The samples were 184 students of Grade 12 and
were divided into experimental and control group. The research instruments were;
1) problem-based learning activities package on chemical reaction, 2) learning activities
plans based on problem-based learning, 3) learning activities plans for control group,
4) achievement test on chemical reaction with 30 items, difficulty index (p=.22 - .70),
discrimination index (r=.20-.90), and reliability (KR-20=.82) and 5) creative problem solving
test with 24 items, difficulty index (p= .22 - .68), discrimination index (r=.25-.75), and
reliability (0l=.71). The data were analyzed by using mean, standard deviation, kurtosis,
skewness, Pearson’s correlation coefficient and two way multivariate analysis of variance
(Two-way MANOVA). The research findings revealed that

1) The correlation coefficient between student’s achievement and creative problem
solving was moderate level with positive direction (r = .53) at .05 of statistical significant
level and explained variance with 28.09% (r2 = 28.09).

2) The students’ achievement and the creative problem solving of experimental
group were higher than control group at .05 of statistical significant level. The student’s
achievement of experimental group and control group were 18.74 and 15.06 respectively,
effect size were very high (d=1.35). The creative problem solving of experimental group and
control group were 16.78 and 14.45 respectively, effect size were high (d=0.95). There was
no interaction effect between problem-based learning activities and the pretest on students’

achievement and the creative problem solving at .05 level.
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Random Group 1 (E) Obs,e Tx Obs,¢
Group 2 (C) Obs;c - Obsyc

Assignment
Group 3 (E) - Ty Obs,e
Group 4 (C) - - Obs,c

131 : Leedy, P.D:& Ormrod, J.E. (2013:235)
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mﬁmmn@mmaommﬁm‘hﬂ?ﬁmﬁmmzﬁmmLLﬁJ‘iﬂi'sumﬁLLﬂstuw"L@T WATNNINAFD U
anuiriusasa ML TITIWIBIRLIHARN N ENIM IS Buuaz LUy matng
aﬁ”’mmiﬁﬁhLLuﬂmugﬂLmumﬁ”@ﬁaﬂﬁumiﬁwiﬁl,l,mﬂ@mﬂ”u WINIWIANAT Levene’s
Test WU duadsnagunninanssuuazmauidymeieaisssdlanuulssu
wandnsniluu dazgdunumsdafianssunmasouiainslifitbimdgnesda flszeiu .05
(F=2.54, df1=3, df2=180, p=.06)uas (F=2.22, df1=3, df2=180, p=.09 ) musau Faduwlleny

TANAILIDIAH TNUFLLDIAAIANITNG 11

A9 11 NMINARAUTDANSILIIDIAY

Box’s M F df1 df2 p-value
13.18 1.44 9 36435 A7

Bartlett’s test of Sphericity df p-value
30.65 2 .00

Levene’s Test F df1 df2 p-value
waé’wqwﬁ%omiﬁ'ﬂu 2.54 3 180 .06
Eﬂ LLUUﬂ’]iﬁ]w@ﬁﬁ]ﬂiisJﬂﬁiL%lﬂui 2.22 3 180 .09

Aan lddnsnad faunusizniegduuunisiafanssunassuiuazmimaseurian
SouiifdanagugnimemaSouuazmautiymethiasasiduesinson  wuidndwna
UfduiusszninIluuunmsiananisumaiiouiuszmiaseuniawiTouil NAGOHARNONT
mamiﬁyuuazmmﬁﬂbtymazhaai”"maﬁﬁ azha"l&iﬁﬁfm‘hﬂ”rymaaﬁ@ﬁim‘"u .05 (Pillai's
Trace {1 p=.25, Wilk's Lambda 3¢ p=.25, Hotelling’s Trace {#1 p=.25 waz Roy’s Largest
Root {f1 p=.25) sfavl,ajLﬁuvl,ﬂmmwagmmﬁa”s WONINAEINUT BNFWaves MINAFEL
riam%'ﬂuﬁwa@iaNaé’qu%i/mmn’%‘wuazﬂﬁuﬁﬂwﬁymashaa%"wmsﬂ‘ e lddnaanne
ghens=aL .05 (Pillai's Trace ¢ p=.19, Wilk's Lambda &6 p=.19, Hotelling’s Trace ¢
p=.19 Uaz Roy’s Largest Root A¢1 p=.19) sﬁa"l,xiLﬂuvl,ﬂmuamﬁgmﬂ’ﬁ?ﬁﬂ FRIVBNTNA

>

a 1 et Af v &~ 1 v 1
°1]E]\‘13".LI LUTNII (ﬂﬂ’i]ﬂ‘ﬁ&]ﬁwﬂ@]8NaE‘Tllf]‘Y]‘ﬁ‘ﬂ’]\‘iﬂ’]iL%‘EluLLazﬂ’]iLLﬂﬂfy%’]8El’]\‘i &I E‘ﬁiﬂr 28194l

@ o

WoFANIFNENIZAY .05 (Pillai's Trace 471 p=.00, Wilk's Lambda #¢1 p=.00, Hotelling’s
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A ~ ] A Ao ~
Trace @1 p=.00 LLar Roy’s Largest Root 4a1 p=.00) srjal,ﬂu"l,ﬂmwawmg'mmsn o layd

NUFZLAAIAITIS 12

A9 12 Sﬂﬁwas:m’mgﬂLLmJﬂ’m]”@ﬁamﬁumilf%smjua:m‘sw@aauﬁauﬁ'wﬁﬁ@ia

o Qg v Iy ] v L
Naﬁ&]Qﬂﬁﬂ’]dﬂ’]ﬁL%ﬂ%LLﬂZﬂ’ﬁLLﬂﬂfy%’]aEl’]dﬁﬁ’]dﬁﬁﬁ@’iladuﬂ SH

Effect Miultivariate Test | Value F Hypothesis | Error df | p-value
df
gﬂLLﬁ_lllmi Pillai’'s Trace .35 47.26 2 179.00 .00
AANANTIN | Wilk's Lambda .65 47.26 2 179.00 .00
Hotelling’s Trace .53 47.26 2 179.00 .00
Roy’s Largest Root .53 47.26 2 179.00 .00
nIneagay | Pillai's Trace .02 1.71 2 179.00 19
now Wilk’s Lambda .98 1.71 2 179.00 19
Hotelling’s Trace .02 1.71 2 179.00 19
Roy’s Largest Root .02 1.71 2 179.00 19
E‘ULLU‘Uﬂ’IS Pillai’'s Trace .02 1.40 2 179.00 .25
ERUEL Rt Wilk’s Lambda .96 1.404 2 179.00 25
NINATOY | Hotelling’s Trace .02 1.404 2 179.00 25
naw Roy’s Largest Root | .02 1.404 2 179.00 | .25
Tests of Between-Subjects Effects
LRasPaInNN | euidsana SS df MS F p-value
wdsUsIn
JUuDDNIIa NaFuONS | 624.43 1 624.43 | 85.89" 00
NaNIIN NIMITOU
mmﬁﬂ”tym 248.43 1 248.43 40.79* .00
28IRTIIRTIA
MINagau HAFNGNT 24.93 1 24.93 3.43 .07
nowIun NWNIIITUU
mutdym 2.94 1 2.94 48 49
289RTIIRTIA
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LARIVDIAINN

aunlsana

SS df MS F p-value

wilsisn
pSTTPET) HaFNONS 5.92 1 5.92 81 37
Aanssars NIMTLI
nageuriow | mswiam 5.56 1 5.56 91 34

289R3IFTIA
AMUANIALARDY | WAFNONT 1308.59 | 180 7.27

NINILILH

muddyw | 109626 | 180 | 6.09

2HNRIITTIA
FINNIRNA WASNOND | 54155.00 | 184

NINILILH

msuin | 45994.00 | 184

2H19RIIETIA

* InFANNRAE

132@1 .05

a I's o £ = U ] Y 6
4. MINATIEHASLURBNAFANN ﬁ‘ﬂ']\‘iﬂ']?lﬁﬂ%tla$ﬂ"|3l,l,ﬂﬂmvﬁ']€]ﬂ']\‘l d319d33A

C o 1 1 M 2o ¥ L
vaswniSunagSEwIEnInauilasumsldanonssamsiseuilaelsTywniungu

1 :; @ A = U a
u,a:nqu‘mﬂn%n‘s‘mm‘swﬂuguuuﬂnm

a ' ' { Rt Q€
ﬂ']i']Lﬂi’]ZﬁLﬂ%ﬂULﬁﬂ ‘lJﬂT]SJLL@]ﬂ@n\‘]T6\‘]@]']LﬂaElNﬂﬁwf]“f]ﬁﬂ’]\‘]ﬂ?il’%ﬂ%uﬁzﬂ?i

widymadiaiuaridniiingunaasiusznguaiuquianuuandrinuageiiibdary

MIEBaNIZeL .05 (F=85.89, df = 1, p = .00) uaz (F=40.79, df=1, p =.00) MugeL lag

o . ! 4 o I~ o ' ' A
uﬂl:%ﬂuﬂﬂqll‘ﬂ@aﬂﬂﬁﬂq Lﬂaﬂﬁ] a\‘lNaﬁllf]ﬂﬁ‘ﬂ’]\‘]ﬂ’]iﬁﬂuuazﬂ’]iuﬂﬂm'ﬁ’]iﬁﬂﬂ?’]ﬂﬂquﬂ?ﬂﬂu N

Wnldenwsundigon Messduaasang 13
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a 1 1 { Qs nf
@179 13 NANTILONALS LTI UANULANANDIA AR UNRFNON DN NI TDUAZNT
widgmadsaiisssdmasldsunsdafansmumaieuiizniungunasasussngs

AILAW
nay | U ATUWWIRAY SD SS df MS F p-
waé’uqnémamiﬁﬂu value
(LA% 30 AZUM)
NA[DI 89 18.74 2.93 | 624.43 1 624.43 | 85.89* .00
RIRRGEY 95 15.06 2.49
nay | U AzUBWIAAEY SD SS df | MS F p-
maunilann value
289ATIATIA
(A3 24 AZUb)
NA[DI 89 16.78 2.33 | 248.43 1 248.43 | 40.79* .00
LA 95 14.45 2.58

* InufANIRDANIZAL .05

A A = ~ ! o o X
L;JawmmmLﬂssmmﬂuwaﬂmumﬁﬂﬂI@ﬂ@ﬁ]ﬁﬂ@ﬁiﬂa Post Hoc lataast
HAMTUATIEAMTUTHUABLUTIEE  (post hoc) §875u8Y Bonferroni  U84AZULIL
e Q€ L 1 1 1 { e Q€
waawqmmomiﬁ'ﬂumaaum’%'zmlmmaxﬂqu NUINAZUBULARINAFNONENIINITIT U049
o o , A i ; A 1 Ao o @ Aaad @
WNISEUNGUNAaaIN 1 FININFUNARDIN 2 aghv lddnsmannesianizal .05 (p=.30)
1 1 dl 1 dl 1 a o o a Qndl Rt
UWATEINTINGUAILANT 1 LATNRUAILANT 2 Bt NHUBAAYNIEIANTZAL .05 (p=.00 LAz
R e a 1 { o Q€ 1 1 4
.00 ANEAL) um’%‘wnqumaaaﬁ 2 UAZUUUBNARNNDINIINIILILH qamwnqwmquﬁ 1
uLaznguAILANN 2 adelupEAYN1IRNIANTZAD.05 (p=.00 LAz .00 ANUAIGL) WazuniIow
{ { e Qg 1 1 { 1 1 a o s
ﬂ@&lmuquﬁ 1 ﬁmLLuuLaﬁyNaauqmmaﬂ’lslﬁ'ﬂug\iﬂmﬂégumquﬁ 2 adslifivedan

MIFDANTZAL .05 (p=.93) lasfieasiduaainnsnd 14
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e QE‘
M3 14 1WIsuineun ilﬂ"ll El\‘]ﬂzLL%%N&N&IE}V]'D’Y]’NT]TEL%EJ%

nga E, (19.30) E, (18.20) C, (15.25) C, (14.87)
E, (19.30) - 1.10 4.05* 4.42%
E, (18.20) - 2.95* 3.33*
C, (15.25) - 0.38
C, (14.87) -

waﬁqu%irmmsﬁﬂwﬁ'aL’%'wmaaﬁfm%'wmjumam gand nauAUguaLall
wuidnIaianizay .05 lapfazuunagugnivninaiSoua Auwiniil 18.74 uaz 15.06
UEAL AFnuwadndwa (Effect size) 1AL 1.36 (Cohen's d=1.36) LI LALABINAZ UL
waé’unwémamiﬁuu%ﬁhL%'UwuaaﬁfﬂL'%'Uuﬁvl,d’%'un"m”@nﬁﬁﬂujﬁaﬂi"ﬁ@@ﬁfﬂﬂﬁﬂ@aﬂ,ij”
ﬂwtyml,ﬁug'mu@n@mmnﬁfnL'%'wﬁvl,ﬁ%'umié’@ﬁammmsﬁwfuuuﬂnaiui:@”u;gamﬂ

HAMTAATIZAMTTHUABLUTIEE  (post hoc) §835u89 Bonferroni Ua4AZULIL
ﬂ’liLLﬁﬂwfy‘lﬂ’laﬂﬂdﬁ%ﬁdﬁiiﬁ%ﬂdﬁﬂﬁﬂ% luLL@ia:mju ‘W‘IJ’J'Wﬂ::LLuuLﬂsﬂﬂﬁiLLﬁﬂy@ﬂﬁaﬂN
aiﬁmﬁﬁmaaﬁhﬁ'wmjumaaaﬁ 1 gdﬂﬁhﬂ@;umaaaﬁ 2 e lifivpd@eynaianszau
.05 (p=.99) LLazgandﬁmjumuquﬁ 1 LLaxﬂﬁjumuquﬁ 2 aﬂﬁaﬁﬁfyﬁﬂﬂ”mumaaﬁﬁﬁimwu .05
(p=.00 L&z .00 NUEIALY) ﬁfm'%'wnﬁjumamﬁ 2 ﬁﬂ:uuummﬁﬂuzymashaa%’naiiﬁgqﬂdw
mjumuguﬁ' 1 LLazmjumuquﬁ 2 agwiituidniahafiszey .05 (p=.00 uaz .00
ANEIGL) LLazﬁfm%'ﬂuﬂﬁjumuqmﬁ 1 ﬁmLl,uumﬁﬂmil,lﬁﬂyrymasma%”ﬁmiiﬁ gININ{

a

auqufl 2 aee lifidbidnyeaiidnazed .05 (p=.70) lasdineaziBuaniannig 15

719 15 Wisuiisunaduatazuuumsuilymainiainaasse

ngu E, (16.73) E, (16.82) C, (14.75) C, (14.15)
E, (16.73) - -0.09 1.98* 2.58*
E, (16.82) - 2.07* 2.67*
C, (14.75) - 0.60
C, (14.15) )
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Q”iﬁ’i‘ﬂ@?’]LﬁumﬂumimaaaLLa:Lﬁusausauiagaﬂvaﬁﬁa YmMInagaUIanNaguns
nMamMIGouna: Maufdywainiai1eassd nauiSon (Pretest) VOIHNLTIUNGY nanasf 1
LAENFUAILIAN 1 dawSaFuminaseuudaasiliazunuuasifiuazuuusiusuna |y
ANTUEiuNImManes I@]ﬂ;ﬁ"iﬁ'ﬂ@i'}Lﬁumsﬁ]”@ﬁaﬂﬁumiﬁmﬂ@Ul%ﬂvtuuml,ﬂug'm 309
UfASeuad $rwan 14 au anuaz 50 Wi uaziflaisSaiunissafanTun gEIRHH 309
YAAuaANLEY NINasaunaIlIun (Posttest) ’J”@Naé'wqw%irmmsﬁﬂml,a: mil,l,ﬁ”ﬂ”zym
asaiaTIAvaainGaulunnngy LAZIHANZUHUIINMNIATIWULNARILITANAFAONT
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2 +1 +1 +1 +1 +1 5 1.0 AaLRan
3 +1 +1 +1 +1 0 4 0.8 AaLAan
4 +1 +1 +1 0 +1 4 0.8 AaLAan
5 +1 +1 +1 0 +1 4 0.8 AaLAan
6 +1 +1 +1 +1 +1 5 1.0 AaLAan
7 +1 +1 +1 +1 +1 5 1.0 AaLAan
8 +1 +1 +1 +1 +1 5 1.0 AALAaN
9 +1 +1 +19 gy +1 5 1.0 AALAEN
10 +1 +1 +1 +1 +1 5 1.0 AALAEN
11 +1 +1 +1 o+ +1 5 1.0 AALAEN
12 +1 -1 +1 +1 0 2 0.4 Aqaan
13 +1 +1 +1 +1 +1 5 1.0 AALAEN
14 +1 +1 +1 +1 +1 5 1.0 AALAEN
15 +1 0 +1 +1 0 3 0.6 AALAEN
16 +1 +1 +1 +1 +1 5 0.6 AALAEN
17 +1 +1 +1 +1 +1 5 1.0 AALAEN
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AUN 1 AUN 2 AN 3 AUN4 aUnN 5
27 +1 +1 +1 0 -1 2 0.4 Anaan
28 +1 +1 +1 +1 +1 5 1.0 AaLRan
29 +1 0 +1 +1 +1 4 0.8 AaLAan
30 +1 +1 +1 +1 +1 5 1.0 AaLAan
31 +1 +1 +1 +1 +1 5 1.0 AaLAan
32 +1 0 +1 +1 0 3 0.6 AaLAan
33 +1 0 +1 +1 +1 4 0.8 AaLAan
34 +1 +1 +1 0 +1 4 0.8 AaLAan
35 +1 +1 i ¥ +1 +1 5 1.0 AALAEN
36 +1 0 +1 +1 +1 4 0.8 AALAEN
37 +1 +1 +1 +1 +1 5 1.0 AALAEN
38 +1 +1 +1 +1 +1 5 1.0 AALAEN
39 +1 +1 +1 +1 +1 5 1.0 AALAEN
40 +1 +1 +1 +1 0 4 0.8 AALAEN
41 +1 +1 +1 +1 +1 5 1.0 AALAEN
42 +1 +1 +1 +1 +1 5 1.0 AALAEN
43 +1 +1 +1 +1 +1 5 1.0 AALAEN
44 +1 +1 +1 +1 +1 5 1.0 AALAEN
45  +1 +1 +1 +1 0 4 0.8 AALAEN
46  +1 +1 +1 +1 +1 5 1.0 AALAEN
47 +1 +1 +1 +1 +1 5 1.0 AALAEN
48 +1 +1 +1 +1 +1 5 1.0 AALAEN
49 +1 +1 +1 +1 0 4 0.8 AALAEN
50  +1 +1 +1 +1 +1 5 1.0 AALAEN
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ﬁ ﬂ%‘ﬁ 1 ﬂ%ﬁ 2 ﬂ%ﬁ 3 ﬂ%ﬁ 4 ﬂ%ﬁ 5 ‘ﬁil'l‘imf]
1 1 +1 +1 +1 +1 +1 5 1.0  faidan
2 +1 +1 +1 +1 +1 5 1.0  faidan

3 +1 0 +1 0 +1 3 0.6 AaLRan

4 +1 0 +1 +1 0 3 0.6 aLRan

5 +1 0 +1 +1 +1 4 0.8 aLRan

2 6 +1 +1 +1 +1 +1 5 1.0 \ALRaN
7 +1 0 +1 +1 +1 4 0.8 ALRaN

8 +1 +1 +1 +1 +1 5 1.0 AaLRan

9 +1 +1 +1 +1 +1 5 1.0 AaLRan

10 +1 +1 +1 +1 +1 5 1.0  Aaidan

3 11 +1 +1 +1 +1 +1 5 1.0  Aaidan
12 +1 +1 +1 +1 +1 5 1.0  Aaidan

13 +1 +1 +1 +1 +1 5 1.0  eaidan

14 +1 +1 +1 +1 +1 5 1.0  Aaidan

15 +1 +1 +1 +1 +1 5 1.0  Aaidan

4 16 +1 +1 +1 +1 +1 5 1.0  Aaidan
17 +1 +1 +1 +1 +1 5 1.0  Aaidan

18 +1 +1 +1 +1 +1 5 1.0  eaidan

19 +1 +1 +1 +1 +1 5 1.0  eaidan

20 +1 +1 +1 0 +1 4 08  AAlLAan

5 21 +1 +1 +1 +1 +1 5 1.0  eaidan
22 +1 +1 +1 +1 0 4 08  AAlLAan

23 +1 +1 +1 +1 0 4 08  AAlLAan

24 +1 +1 +1 +1 0 4 08  AAldan

25 +1 +1 +1 +1 0 4 08  AAldan

6 26 +1 +1 +1 +1 +1 5 1.0  eaidan
27 +1 +1 +1 +1 +1 5 1.0  eaidan

28 +1 0 +1 +1 +1 4 08  AAldan

29 +1 +1 +1 +1 +1 5 1.0  Aaudan

30 +1 +1 +1 +1 +1 5 1.0  eaidan
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T p NANIS r NANIS NANIS
AATEA AATIEH N1swn
1 0.28 LT 0.60 WML TN AaLRaN
2 0.49 LT 0.10 laisinuinoui Aqaan
3 0.11 ladeinuinoust 0.20 HLN TR Anaan
4 0.68 LT 0.50 HLN T AaLRan
5 0.43 NN T 0.10 laisinmeneuad Anaan
6 0.16 laisinmenouad -0.10 laisinmenouad Anaan
7 0.57 NAMLN T 0.70 NN T AaLRaN
8 0.30 NN 0.60 WAL EAH AALRan
9 0.22 WL T 0.20 NTLN TR Anaan
10 0.41 WL TN 0.60 Fwunle AaLRan
11 0.60 UL 0.90 duunle AaLRan
12 0.16 ladeinwinoust -0.20 laieinwinouat Anaan
13 0.65 HATLN T 0.70 WAL TR AALRaN
14 0.24 NABLN T -0.10 laieinuinoust Anaan
15 0.19 ladeinuinoust -0.40 laeinuinmat Anaan
16 0.22 WAL T 0.70 WAL T AALRaN
17 0.41 NATBLN T 0.22 WAL T4 AALRaN
18 0.32 HATLN T 0.50 NN T AALRaN
19 0.11 ladeinuinoust -0.20 laieinuinoust Anaan
20 0.32 HTLN T 0.70 NN AALRaN
21 0.30 NN T 0.22 NN T AALAaN
22 0.70 NN T 0.40 NN T AALAanN
23 0.16 ladeinuinoust 0.10 laieinuinouat Anaan
24 0.30 NN T 0.20 NN T AALAaN
25 0.43 HTL T 0.30 NN T AALRan
26 0.27 HTL T 0.70 NN T AALAanN
27 0.27 HTL T -0.40 laieinuinoust Anaan
28 0.49 HTLN T 0.40 NN TR AALAaN
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1319 19 (da)

Y

.
T

2 NANIS r NANIS NANIS
AATEA AATIEH N1swn
29 0.27 LT 0.40 HBLN TR AALAaN
30 0.24 LT -0.10 ladeinuinoust Anaan
31 0.54 LT 0.90 HLN TR AALAEN
32 0.49 LT -0.30 laieinuinoust Anaan
33 0.57 LT 0.20 HLN TR AALAaN
34 0.54 NALN TR 0.80 NAMLNTH AaLRaN
35 0.51 NALN T 0.80 NN T AALRan
36 0.38 HWLN e 0.60 HAWLN AALRaN
37 0.41 NN 0.30 NALNEH AaLRaN
38 0.16 laisinwinoust -0.10 laieinwinouat Anaan
39 0.32 HABLN T 0.00 laieinwinoust Anaan
40 0.22 NN T 0.50 WL T AALRaN
41 0.41 NABLN T 0.60 NATLN T AALRaN
42 0.24 HATLN T 0.50 NN AT AALRaN
43 0.11 laeinuinoust -0.10 laieinwinmuat Anaan
44 0.32 WAL T 0.20 WAL TR Anaan
45 0.19 laisinuinoust -0.30 laipinuinoust Anaan
46 0.49 NN T 0.70 WAL AT AALRaN
47 0.35 HTLN T 0.70 NATLN T AALRaN
48 0.27 HATLN T 0.60 NN TR AALRaN
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af p NANT r NANT NANT
Bl FRrY ] Bl PRty N304

1 0.46 NN A 0.25 NN A AaLRan
2 0.51 NN A 0.75 NN A AaLRan
3 0.49 NN A 0.63 NN A AaLdan
4 0.57 NAULN U 0.38 WAL T AGLRBEN
5 0.30 NN T 0.38 NN T AaLRan
6 0.62 WAL U 0.25 NN T AGLRBEN
7 0.57 NN U 0.50 NN AGLRBN
8 0.59 NAKLN TR 0.75 NN AALRaN
9 0.62 NN 0.75 WAL AT AALRaN
10 0.35 NN T 0.25 NN EAH AALRan
11 0.51 WAL TR 0.75 WKL EAH AALdan
12 0.30 NN TR 0.63 NN T AALRan
13 0.56 NALN TR 0.50 NN EAH AALRan
14 0.68 NN B 0.38 NN A AALAan
15 0.65 NN A 0.75 NN T AaLAan
16 0.38 NN 0.38 WAL T AaLAan
17 0.19 laisinuenouad 0.13 laisinunouad Anaan
18 0.19 laisinuenouad 0.25 NN A Anaan
19 0.30 NN A 0.25 NAWLA T AaLdan
20 0.43 NN 0.38 NN A AaLdan
21 0.49 NN A 0.38 NN A AaLRaN
22 0.30 NN A 0.13 laisinnouad Anaan
23 0.22 NN A 0.25 NN A AaLAan
24 0.32 NN DA 0.00 laisinuenouad Anaan
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1319 20 (¢a)

af p NANT r NANT NANT
Bl FRrY ] Bl PRty N130M0
25 0.19 laisinuenouad -0.13 laisinnouad Anaan
26 0.19 laisinuenouad -0.13 laisinnouad Anaan
27 0.51 NN A 0.75 NN A AaLRan
28 0.22 NN A 0.38 NN A AaLRan
29 0.41 WAL U 0.50 NALN T AGLRBEN
30 0.49 NN 0.38 WAL T AaLRan
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e Ag v I 1 v L
a1313 21 ﬂZLLu%Naﬁ&]f]?]‘ﬁﬂ’]dﬂﬂiL%ﬂ%LLﬂZﬂ;‘:LL%‘Hﬂ’]‘SLLﬂUQJv%’]aEl’]\‘ia‘i’]\‘iﬁi‘iﬁ"lla\‘iuﬂl,%ﬂ%

NOWLIIULRZRAILI LI

AZLUUTIONIILY ATLUBARILIUY
Al ngal NaFNGNS Mty HRFNENS m3urdaw
NN 9E9RTIIFIIA NINMIIUU 9E9RTIIEIIA
1 1 11 10 24 20
2 1 11 13 18 15
3 1 16 5 19 19
4 1 10 15 22 17
5 1 11 10 22 21
6 1 12 7 21 18
7 1 15 11 23 16
8 1 14 4 20 18
9 1 8 12 15 12
10 1 7 6 18 18
11 1 10 8 19 17
12 1 12 7 21 18
13 1 9 8 17 17
14 1 10 5 15 16
15 1 8 6 17 14
16 1 7 6 14 15
17 1 11 14 20 21
18 1 7 13 15 14
19 1 8 6 17 15
20 1 9 9 15 15
21 1 13 6 19 19
22 1 9 12 23 16
23 1 12 8 16 15
24 1 12 6 21 16
25 1 11 10 17 15
26 1 13 6 24 18

27 1 9 7 18 16




1319 20 (da)

AZLUUTIONIILY ATLUBARILIUY
Au ngw NaFNGNS Mty HAFNENS m3urdaw
NN DENFIEIIA NINILIUU DEIRIIRIIA
28 1 11 8 18 17
29 1 12 11 21 18
30 1 7 6 17 18
31 1 13 7 21 18
32 1 7 13 18 14
33 1 10 6 17 16
34 1 12 7 20 18
35 1 11 12 21 21
36 1 10 6 19 16
37 1 9 8 22 14
38 1 6 7 22 19
39 1 11 6 20 16
40 1 4 6 17 17
41 1 18 8 25 15
42 1 12 6 22 17
43 1 7 9 16 18
44 1 12 10 23 13
45 2 - - 18 19
46 2 - - 21 16
47 2 - - 14 19
48 2 - - 21 21
49 2 - - 17 17
50 2 - - 23 14
51 2 - - 19 20
52 2 - - 24 19
53 2 - - 18 19
54 2 - - 14 18

55 2 - - 22 21




1319 20 (da)

AZLUUTIONIILY ATLUBARILIUY
Auil ngw NAFNGNS muidym HAFNENS m3ufdam
NN DENFINEIIA NINILIUU DEIRIIRIIA
5 2 - - 18 12
57 2 - - 17 16
58 2 - - 15 17
59 2 - - 16 19
60 2 - - 21 17
61 2 - - 17 16
62 2 - - 18 14
63 2 - - 21 18
64 2 - - 22 18
65 2 f : 14 14
66 2 - - 21 20
67 2 - - 16 13
68 2 - - 17 20
69 2 - - 19 12
70 2 - - 21 18
712 : ' 14 15
72 2 - - 18 19
73 2 - - 17 15
74 2 - - 21 17
75 2 - - 15 14
76 2 - - 16 12
77 2 - - 25 15
78 2 - - 19 17
79 2 - - 17 16
80 2 - - 16 14
81 2 - - 15 15
82 2 - - 18 19

83 2 - - 21 17




1319 20 (da)

AZLUUTIONIILY ATLUBARILIUY
Auil ngw NAFNGNS Mty HRFNENS maufdam
NN DENFIIEIIA NINILIUU DEIRIIRIIA
84 2 - - 17 13
85 2 - - 16 17
86 2 - - 23 21
87 2 - - 23 18
88 2 - - 28 20
89 2 - - 26 16
90 3 13 12 18 19
91 3 11 13 15 17
92 3 15 10 19 18
93 3 8 8 11 13
94 3 11 13 16 16
95 3 12 8 14 17
96 3 9 7 13 16
97 3 12 6 16 14
98 3 13 8 17 10
99 3 12 12 15 17
100 3 10 5 15 15
101 3 11 9 17 16
102 3 12 7 18 13
103 3 14 14 17 17
104 3 12 13 17 17
105 3 13 13 18 16
106 3 8 9 12 13
107 3 7 5 11 12
108 3 10 9 12 11
109 3 10 13 14 17
110 3 9 11 15 12

111 3 13 13 15 17
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1319 20 (da)

AZLUUTIANIILY ATLUBARILIUY
Auil ngw NAFNGNS msuidym HAFNENS maufdam
NN DENFIIEIIA NINILIUU DEIRIIRIIA
112 3 12 9 13 13
113 3 15 13 18 18
114 3 8 8 15 17
115 3 10 14 16 20
116 3 7 8 12 11
117 3 12 6 17 12
118 3 9 13 16 17
119 3 12 8 17 15
120 3 11 12 15 16
121 3 12 9 16 17
122 3 8 8 12 10
123 3 10 9 15 13
124 3 11 10 17 17
125 3 9 7 13 11
126 3 15 11 21 17
127 3 8 6 13 13
128 3 10 7 17 14
129 3 13 12 16 18
130 3 12 10 15 14
131 3 13 11 16 17
132 3 8 10 14 16
132 3 7 6 15 12
134 3 12 7 16 14
135 3 8 7 14 11
136 3 8 7 14 11
138 3 8 7 14 11
138 4 - - 18 17

139 4 - - 17 12




1319 20 (da)

AZULWNOWLIIEY AZUUUARILILH
Auil ngw NAFNGNS Mty HAFNENS m3uidam
NINILIEH 281983198338 NWNIILH 281983198738
140 4 - - 12 10
141 4 - - 18 13
142 4 - - 14 15
143 4 - - 15 14
144 4 - = 16 12
145 4 - - 17 17
146 4 - - 15 12
147 4 - - 18 17
148 4 - - 18 17
149 4 r - 12 15
150 4 - - 15 15
151 4 - - 17 16
152 4 - - 14 17
153 4 - - 12 14
154 4 k . 10 13
155 4 - - 17 17
156 4 - - 22 16
157 4 - - 18 17
158 4 - - 15 17
159 4 - - 10 13
160 4 - - 13 12
161 4 - - 13 7
162 4 - - 16 14
163 4 - - 13 12
164 4 - - 12 11
164 4 - - 19 16
166 4 - - 10 11

167 4 - - 17 10




1319 20 (da)

AZLUUTIANIILY ATLUBARILIUY
Auil ngw NAFNGNS msuidym HAFNENS maufdam
NN DENFINEIIA NINILIUU DEIRIIRIIA
168 4 - - 10 12
169 4 - - 17 17
170 4 - - 18 15
171 4 - - 14 10
172 4 - : 13 14
173 4 - - 14 13
174 4 - . 11 12
175 4 - - 19 12
176 4 - - 15 13
177 4 - - 13 13
178 4 - - 19 17
178 4 - - 14 15
180 4 - - 14 18
181 4 - - 15 19
182 4 - i 14 11
183 4 - - 13 10

184 4 - - 13 15
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** ATWANI (Knowledge)

—_—

- afunganunany maia dszinnvesuisoadle

. dousumuafiniaansgasuniaiadvesl fisele

- adnausrduwnaievasljiseadla

- 831N8ANANANEURILATENMILANUTDULAZQANNNITDY
a a aaa Al Aa o o v

- adnanmsiiediseedludiadssdrinla

. afununaTaINAan U ATe e diuiriaNinadeRidTIauss Faninaan
= = aaa = a ni ¥ A o [

 dousumaadvesd jisenaivisiienldlsslomiludiadsesdnin

- aswanmaialiseuedle

© o N o g H» W DN

- Muwrmmdannmaiadjisuuaile
10. ofunpdadpninadeaanmatialisuedla

oo Fraray
** AMWNNEE/NIZUIWNIT (Process)

1. ¥manasssdinsmafaljisoied dasoifinadesanmufaufisoiedle

2. fududayausstinausmatnamsindizeedninluinuludiays:i1iu
sarnmafaufiseued mannseiidnedesanmafalfiseuad

3. ﬁw‘"ﬂwﬂumiuﬁﬂytymashaa%”nmm‘iumsﬂﬁu“ﬁﬁﬁmsw laun nMaunu s

ﬂﬁ‘ﬁaﬁ‘ﬂﬂiiw miyam?'uw\imwﬁmﬁumaagij”ﬁu LRSI URUDNRINY
\/ g = 3 .
% Qmanﬂmzauwaﬂszaaﬂ (Attribute)

a A o &Ny 1 o K o A , o ol
1. flanwdedad leun duiindoyamuanaduais ldueudinanuaason
2. fsnfiovive laun anusvderey assdarialumslidnanssy
3. 1NL’%‘W1N§” 1A TauANENAKATT TOUNARDI TOUFUNWITNDN NIzADIaTWIN
M3 YJUANANITUURZINUENI )
4. 1jau”u1umsﬁ’m’m loun tanlaladanun lasuvaurung aslauazsudasauln

NIYRlAEILS? slamf"ummwﬁmﬁmaagﬁu
J o @
*%* ﬂ&lﬁ'iﬂ'ﬂﬁﬂ']ﬂfy

1. ANUEINI0IwNIROS 2. anumusnlumsfediamzi
3. anusansalumsuiywiagnesiogssd 4. anusansalwmsisinalulad
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AN HENITZUIWANT (P)
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3. Fududayauazduiunsdnmduai
AWATGANHIE (A)

1. miﬁ’muifmn‘”ug”ﬁu

2. ANUILHNATaY
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Un38Ladl (Chemical Reaction)

hHE- | ph

81369 9 ﬂamaue] fs fansiasuulssfetuasaaian Geiing
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L ANURBBNITIANFIAUA I
Tivwnisawaasdnsnonssai iaanudlaluvmaiadjisenad

NaNIIANIINARDITY  Mstnalgn3eadl

6 Aa
Qﬂﬂigﬂ\‘]ﬂ‘ﬂadﬂ%ﬂii&l

Q

I3 =
JFdnalnIniuazaIsal

CHEIGEY

1. uRwkINAG oy 219 0.3 x 2.0 cm’ 1 WH

2. WHUFINE 2110 0.3 x 2.0 cm” 1 UNB

3. anvaeaeiaa (1) 1uase (Pb(NOs),) 0.1 mol/dm’ 5cm’

4. graszanalnunadonlalelad (K1) 0.1 moldm’ 5cm’

5. NIATeIN 1 g

6. snvacanladuylalasiauasuaiua (NaHCO,) 2.0 molidm® 5 cm’

7. snvazaneniabalasaae3n (HCI) 2.0 molidm’ 15 cm’

8. snvazansladuylansanlod (NaOH) 2.0 mol/dm’ 5cm’

9. syazanunialalasaaa3n (HCI) 3.0 molidm’ 5cm’

10. FIIRTAUAINUNANLTDING (KMNO,) 5cm’
adnsnl

1. KAOANARDY YWIANANS 14 “aaq

3 & a
2. NTUANAIN 10 cm #iT9KaaangN 1 2w
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BnMInaaas

1. L@NENI8Z81Y Pb(NOs), AMNENTH 0.1 moldm’ 371971 5 cm” adlunaan
maawm@nmoﬁ'miqmia:mm KI @30 WT% 0.1 molidm’ $742% 5 cm’ agudn

2. lanSevasnsadasn 1 g aaluma@maaamm@nmoﬁmsgmsa:msJ NaHCO;
BT 2 mol/dm’ $13% 5 cm” g liignin uaaltiosuasinaaanaaoILSI i
F1IRZAE

3. ld81382818 HCI 2 mol/dm’ 89lunaaanasasumIanad 2 naoa #asaas
5cm’ MY WLHWLANTLTULasFINEFIWIaUTT N ™ 0.3 X 2.0 cm” 9l UNABANARBINAEA
82 1 LW

4. L@NEIRZAY HCI WWTW 2 mol/dm’ $7%7% 5cm’ adlunasanasaizuwia
ﬂmaﬁ'msgmsa:mu NaOH 3T 2 mol/dm’ $7133% 5 cm’ g uarltdasunasanaaad
ANLSIMATENTazaY

5. 16uNIa HCI uTu 3 M $749% 5 cm’ aﬂuma@maawmmnmaﬁ'msq

° 3
13582878 KMnO, 138919 37%47% 5 cm

AU RNNHA

Unse maaguulasninaan

1. &1Iaza0aa (1) bulasa + ansazans

Inunsgonlalaloa

2. n3ada3n + ssazansladsylalasian

ATLBLUA

3. wunihidon + ssazanensa lalasaaasn
FINLH + F1I92AN8NIALTLATARDIN

4. &5azAUNIa balaTAaain + ’1IAzANe

lmdsulaaseanlod

5. §IazaNsnIa lalasaaesn + @nUAY

WIFWOHANIINARDY 7N L’%‘ﬂuLL@iﬂﬁjuﬁia@ﬁ LNBADNNIB LR UDNANIINARDILEE

= v oA
LLﬂﬂLﬂﬂﬂuﬂTﬁJEﬂ‘ULW Bk e
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1. Walduansazaoaa () lwata adluasazaslnunaidonlalalad  Imsdfowulas

1 v & = aaa A a &J v
¢4 13 wSannadpnsunisusasl Jisenfniiadusday

2. Waduansazanuniatalasaaasnadiussazanlamaoylaasanlod  dnisidaawulas

o by agn9ls A limAwm Tl RuuLlasnniSouazamau laatngls
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2H,(g) + O,(g) 2 2H,0()
CO(g)ﬁNOz(g) = CO,(g) +NO(g)

< OO P I

co NO, ey NO

E = - - -
BREFlZE 17 WaPITIEU?
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m3tnad)nIgIadivaans

> 1 1 aaa =) l&’ v 4
naun1sunn (collision theory ) na1I1 YA taiiuasssaziiadnleiia
Uq: v v e A L 1 qq: 1 vV A aana v &/ ]
aRMATRIRIRITMINTUAU SInmaTunuudazadaf W ldiad §isonaualy azdasiuag
AUYeTe 2 T8 Ae ANWRIUABNNIHA WIBWAIUNIZAU (Activation Energy , Ea) Laziie

NIINITWAUY DY aiiocﬂ’]ﬂﬁl,% EN A B

O aAmasounanaaing (Activation Energy , Ea) Aa wasauswiutasfiganazyild

grasdususniiadjisenld Inadeanusinisluninfadjisoned

3 A

= =

= =

= =
P [yd

F =

A+B
C+D
5 S5
v - — v -
AanunTIvInuel §isem anumImnueal§insem
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