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57910034: MAIJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
KEYWORD: CONSTRUCTIVISM/ ACHIEVEMENT/ SCIENCE CONCEPTS/ ATTITUDE
TOWARD CHEMISTRY
PRAPATSORN SARATHANA: THE STUDY OF LEARNING ACHIEVEMENT,
SCIENCE CONCEPTS AND ATTITUDE TOWARD CHEMISTRY ON FOSSIL FUEL AND
PRODUCTS OF GRADE 12 STUDENTS USING CONSTRUCTIVISM. ADVISORY
COMMITTEE: PATTARAPORN CHAIPRASERT, Ph.D., SAPONNAPAT SRISANYONG,

Ph.D. 210 P. 2016.

The purposes of this research were to study science learning achievement, science
concepts and attitude toward chemistry using Constructivism Instruction. The sample for this
research consisted of 34 grade twelve students from Piboonbumpen Demonstration School,
Burapha University, Chonburi Province in the second semester of academic year 2015. The
Cluster Random Sampling method was used to select the sample. The research instruments were
the lesson plans on the topic of fossil fuel and products, science achievement test, science
concepts test and attitude towards chemistry subject. The data were analyzed by comparing the
scores of the learning achievement and science concepts with the set criterion of 70 percent using
one sample z-test and comparing the attitude towards chemistry scores between pretest and
posttest using paired z-zest.

The research findings were that the posttest score of science learning achievement and
science concept of grade twelve students were better than a set criterion at 70 percent with the
statistical significant level at .05. The attitude towards chemistry of the students was higher than

the pretest scores at the statistical significantly level at .05
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@ v o £ 4 f a o o a o 4
AuY ﬂJENLL‘U‘U‘VI@ﬁfJ‘U’JﬂNaﬁuﬂﬂn‘ﬁ‘ﬂwmiﬁﬂu L%@QL%E]LWﬁQ%’]ﬂﬁﬂﬂ’]Ui5WLla$Wﬁ@ﬂmm
1T woA @ v J a d
- mﬂ%ummﬁﬂﬂﬂé}m (100) ﬂJmLmUﬂ@ﬁﬂumuTu%ﬁum\nﬂmmﬁ@ﬂmazi’fa

(% J = Y
ﬂﬂﬂﬂﬂi$ﬁ\1ﬂﬂ1iﬁﬂu5

- HAMTAATIEHAIBIUIDIUUN (D) LazAmANNEINIY (P) ARl
mfuveauumaaeuTay TuimimaInemand Sod Fomasnnandiussiia naa s

- MarHaNuEsanasd (JOC) Yo Unaaal AR I v 1ALl

- HAMTIATIEHAB I LA (D) HazmANuAean e L ImATe LA
ANAADIT AN

- AZUUUIINMINATOUNOUITIULAS AT oY

- HAMIMUIUKIAT £-zest 1o 151N T1 SPSS for Windows



MINN V-1 AMANURNZTUVOIUNUNTIAMT
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TYUINTUN

U

Ay a =< o 4 a 1% 4
FBINWANBINANATUITTNULASHAANUN

= v AaaK d‘
HHYNDUTATAAITY 1303
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e éﬁm‘mmu MANN  SD Msisziiiv
UHHMIIAN IITEUT
3 4 5 nzaw ANMHINZ AN

L unumstamaBoudi |
L1 nasgiumsisous 4 5 5 480 045 wnzaumniiga
1.2 ¥ 4 5 5 460 0.5 mmzﬁumnﬁg@
1.3 M3zdngy 4 4 4 3.80 045 WZANNN
1.4 yelszasnnstous 4 5 4 460 055 wnzaumniiga
1.5 Aszmsiseus 4 4 4 3.80 045 AN
1.6 aussnuzdfgueEon 4 4 4 3.80 045 WZANNN
1.7 pudnyazsuialsyaas 4 4 5 440  0.55 MNITANNIN
1.8 MITANINTTUMITHOUT

1.8.1 JuiRannudaudima 4 4 3 3.80 045 AWM
oy

1.82 Fueaminey 4 4 4 400  0.00 IMIZANNIN

1.8.3 YuAsIRABUAIN 4 4 4 400  0.00 IMIZANNIN
i la

1.8.4 Tl id oun 4 4 4 400 0.00 HIIZEANNIN
1.9 Aouasunainsizond 3 4 4 400 071 1HMIZANNIN
1.10 mydauazilsziuna 4 4 4 3.80 045 MITANNIN
2. UL SAMI e 2
2.1 MATFIUMIH U] 4 5 5 480 045 wnzaumniiga
22 §sh 4 4 5 440  0.55 MNITANNIN
2.3 MIzdADy 4 5 4 400 071 IMZANNIN
2.4 ya1lszaeAamsisous 4 4 5 420 084 IMIZANNIN
2.5 AIEMEEoUS 4 4 4 380 045 mmzemndiga
2.6 ausTnUz IRV oU 3 4 5 400 071 IMIZANNIN
2.7 pudnvayduialsyasd 35 5 420 0.84 MINZAUNIN
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. AITe 18y MANYN  SD mydszidiv
UAUMSIAMIEEUT
2 3 5 mnzau ANUHINZAN
2.8 MITANINTTUMSITOUS
9
2.8.1 GunanuaandIini 4 4 4 3.60  0.55  MugawuIn
yan
2
2.8.2 VUUANHIANDL 4 4 4 3.80 045 MagawuIn
2
2.8.3 YUATIVAOVAY 4 4 4 3.80 045 MagawuIn
wihle
) Y o
2.8.4 VU 1FANUINTEUIN 4 4 4 400  0.00 IMINZANNIN
2.9 Touazurasmsisous 4 4 440 055 MIZANNN
2.10 mydauazilsziuna 4 5 420 0.84 IMNZANNIN
o a P
3. UWUMIIANIIIEHUIN 3
3.1 ATTIUMEEou] 4 5 480 045 mgauunige
E
3.2 A1%3a 4 4 4 400 071 MINZANIN
3.3 Aszdngy 4 4 420 045 MIZANNN
4 a oy a
3.4 A3z aRAMIiTeu] 4 4 5 460 055 IMINZANNINNGA
3.5 @1szMaizous 4 4 4 400  0.00 IMINZANNIN
3.6 AUsTOUZAIRY VOIS oU 3 4 5 400 071 MIZANNN
3.7 quanbuyouialszasn 4 4 5 4.40 0.55 1WAV
3.8 MITANINTTUMFITOUS
9
3.8.1 TUNAANTALIINI 4 4 4 3.80 0.45 IHLANIN
ayan
F
3.8.2 YUUEANMIANDY 4 4 4 3.80 045  IMWZANNIN
F
3.8.3 YUATIIADUANY 4 4 3.60  0.55  MgauuIn
i la
) Y o
3.8.4 vuldanuinGeum 4 4 4 3.80 045  MgauuIn
3.9 Fouazunainsison 304 4 400 071 mANENIN
3.10 Mmydauazsziiuma 4 4 5 420 045 1MNZANNIN
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o AITe 18y MmANN  SD milszidiv
UEIUMIIANMIFBUI
3 ManNzan ANUHINZAN
4. UHUMIIAMSISoUSN 4
4.1 MasgIUMIieus 4 4.80 045 MuzaNIINNgA
2
4.2 A0 4 4.20 0.84  IMITEUNIN
4.3 myzdngy 4 3.80 045  IMIEUIIN
s = 4
4.4 ylszaeAmsison] 4 4.40 055  IMENNIN
4.5 anszmaBond 4 3.60 0.55  IMIEUIIN
4.6 AusTOUz IR VDIRIT U 4 4.20 045  IMEUIIN
4.7 puanyuzouialszaasd 4 4.20 045  IMIZEVNN
4.8 M3vanInssUMIHoU;
9
4.8.1 TuinaANAIALEINI 4 3.60 0.55  IMIEEVNIN
yan
2
4.8.2 VUUANHIANDL 4 3.80 045  IMWAUNIN
2
4.8.3 TUATIVADUANY 4 3.60 0.55  MWauNIN
i la
) Y o
4.8.4 VU lFANUINTEUIN 4 3.80 045  IMIEUIIN
4.9 Touazurasmsisous 4 4.20 045  IMIEIIN
4.10 mydauazilsziuna 4 4.00 071  IMWZEUNIN
o a g
5. UNUMIIANIIEHUIN 5
5.1 1AsgIUMIiieud 4 4.80 045  MWzANIINNGA
E
5.2 AR 4 4.40 0.55  IMIZTUNIN
5.3 szdnAn 4 3.80 045  IMNZEUNIN
J =} k4
5.4 A3z aaAMIiTeu] 4 4.40 055  IMEUIIN
5.5 @1szMaizous 4 3.60 055  MuZauuIN
5.6 AusTOUZAIAYVOIEoU 4 4.20 045  IMNEUIIN
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e ATy MANN SD m3ilszidiv
UHUMISTAMISEUT
3 4 5 mnzau AMITHINZ AN
5.7 quanbayounalszan 4 4 5 4.40 0.55  MIZANNIN
5.8 MITANINTTUMFITOUST
9
5.8.1 TUIAAANTALGINI 4 4 4 380 045  MIEuNIN
yan
2
5.8.2 VULANHIANOY 4 3 4 3.60  0.55  IMEEuNIn
2
5.8.3 TUATINADUAIIN 4 4 4 380 045 MWIZANNIN
i la
AT Y o
5.8.4 vuldnnuinGeum 4 4 4 400  0.00 MIIZANYIN
5.9 Touazunaamsisond 4 4 4 400  0.00 MIIZANYIN
5.10 Mm3dauazilsziiiupa 4 4 5 400 071 MINZANNIN

1 1 % U U Qo’ Al
TN V-2 ﬂ?ﬂ%ﬁﬂ’ﬂﬂﬁ@ﬂﬂéjﬂﬂ oo sllfNLL‘U‘U‘VIﬂﬁ@‘]J’JﬂNﬂﬁﬂJf}‘ﬂ‘ﬁ‘ﬂNﬂﬁﬁﬂuuﬁﬁzsﬁﬂ

[ J =) 9
nugallszaaamsiseng

=2D-

o) RT3 18y o

) Yo - .

1 2 3 5 IocC 1 2 K] 4 5 10C
1 +1 41 41 +1 +1 10 31 41 4+l 41 41 41 10
2 41 41 41 41 1 10 32+ 41 1+ -1 06
30 41 41 41 41 41 1.0 33 41 41 41 41 +1 10
4 41 41 41 41 41 10 34 41+l +1 41 41 10
5 41 41 41 0 +1 08 35 41 41 41+ 41 10
6 +1 +1 41 41 +1 10 36 +1 4+l  +1 41 -1 06
7 41 41 41 0 +1 08 37 4+ 41 41+ +1 10
8 +1 41 +1 41 41 1.0 38 41 41 4+l +1 41 1.0
9 41 41 41 41 41 1.0 39 4+l 4+l 41 41 41 10
10 +1 +1 +1 +1 +1 1.0 40 +1 +1 +1 +1 +1 1.0
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A
ATTNN ¥

-2 (A0)

o

#IVIY

R
AZe

)

)

10C

10C

+1  +1  +1 +1  +1 1.0 41 +1 +1 +1 +1 +1 1.0

11

0.8 42 +1 +1 +1 +1 +1 1.0

+1

+1 +1 +1

12

43 +1 +1 +1 +1 +1 1.0

0.2

+1 +1 +1

13

+1  +1 0.8 44 +1 +1 +1 +1 +1 1.0

+1

+1

14

45 +1 +1 +1 +1 +1 1.0

0.2

+1

+1

15

0.6

0.8 46 +1 +1 +1 +1

+1

+1 +1 +1

16

+1  +1  +1  +1 1.0 47 +1 +1 +1 +1 +1 1.0

+1

17

0.6

+1  +1  +1  +1 1.0 48 +1 +1 +1 +1

+1

18

+1 +1 0.8

+1

0.8 49 +1

+1

+1 +1 +1

19

0.6

0.4 50 +1 +1 +1 +1

+1

+1

+1

20

+1  +1 +1 +1 +1 1.0 51 +1 +1 +1 +1 +1 1.0

21

+1 +1 0.8

+1

+1  +1 +1 +1 +1 1.0 52 +1

22

0.8

+1  +1 +1 +1 +1 1.0 53 +1 +1 +1 +1

23

0.8

+1  +1 +1 41 1.0 54 +1 +1 +1 +1

+1

24

+1  +1 +1 +1 +1 1.0 55 +1 +1 +1 +1 +1 1.0

25

+1  +1 +1 +1 +1 1.0 56 +1 +1 +1 +1 +1 1.0

26

+1  +1 +1 +1 +1 1.0 57 +1 +1 +1 +1 +1 1.0

27

+1  +1 +1 +1 +1 1.0 58 +1 +1 +1 +1 +1 1.0

28

+1  +1 +1 +1 +1 1.0 59 +1 +1 +1 +1 +1 1.0

29

+1  +1  +1  +1 1.0 60 +1 +1 +1 +1 +1 1.0

+1

30




{ a d 1 o o 1 ] 1 4 )
AN V-3 HANTAATITHABIUIVTILUN (D) tagMANNYINY (P) Lmﬁﬂ"lﬂ’l"m!,g]ﬂf’f)uu
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9 ' ' Y
MNRUY ﬂl@\ill‘ﬂﬂ’ﬂﬂﬁ@‘ﬂ')ﬂWﬂﬁllf]ﬂ‘ﬁ“l/l']\‘]ﬂﬁ!diﬂu L%’E)\?L%EJLWQQGI)'"Iﬂaﬂﬂo"I‘]Jiiﬁ

uagNandua
U0 D P ) D P
1 -0.03 0.70 31 0.20 0.53
2 0.20 0.60 32 0.17 0.63
3 0.27 0.33 33 0.03 0.57
4 0.00 0.80 34 0.23 0.57
5 0.00 0.67 35 0.30 0.63
6 0.27 0.53 36 0.20 0.47
7 0.07 0.67 37 0.10 0.63
8 0.23 0.63 38 0.20 0.40
9 0.23 0.63 39 0.23 0.43
10 0.17 0.63 40 0.10 0.63
11 0.20 0.60 41 0.27 0.40
12 0.17 0.70 42 0.20 0.60
13 0.20 0.40 43 0.03 0.57
14 0.07 0.73 44 0.20 0.60
15 -0.10 0.70 45 0.27 0.53
16 0.27 0.67 46 0.13 0.53
17 -0.13 0.67 47 0.07 0.67
18 0.20 0.67 48 0.23 0.43
19 0.20 0.47 49 0.20 0.47
20 -0.20 0.73 50 0.03 0.77
21 0.20 0.53 51 0.33 0.47
22 0.07 0.60 52 0.13 0.67
23 0.13 0.67 53 0.23 0.63
24 0.20 0.67 54 0.03 0.50
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U0 D P U0 D P

25 0.10 0.70 55 0.27 0.53
26 0.23 0.43 56 0.20 0.53
27 0.20 0.53 57 0.23 0.57
28 0.13 0.60 58 -0.03 0.63
29 0.00 0.67 59 0.20 0.53
30 0.20 0.53 60 0.23 0.77

9 4 ) 1T W
"lﬂmmwm%uummu 0.95

1 J [ o £ 9 @
MTNN V-4 LAAIAT p, ¢ LA pg VBIWULNATOLIANATUYNTN 1M IIToU (Toaouilsvie)

11U 30 T0

L p q rq
1 0.60 0.40 0.24
2 0.33 0.67 0.22
3 0.53 0.47 0.25
4 0.63 0.37 0.23
5 0.63 0.37 0.23
6 0.60 0.40 0.24
7 0.40 0.60 0.24
8 0.67 0.33 0.22
9 0.67 0.33 0.22
10 0.47 0.53 0.25
11 0.53 0.47 0.25
12 0.67 0.33 0.22
13 0.43 0.57 0.25




a '
ATNN V-4 (7D)

a d 4 o @ o £
ﬂ'li’Jl,ﬂi'l$'ﬁ"ri'lﬂ'3'lﬂl%’f)ﬂ1!"ll@ﬁI,L‘U‘U‘Vlﬂﬁ’él‘ﬂ'J@Wﬁﬁuq%ﬁﬂ1ﬂﬂ15€iﬂu1@ﬂi‘]ﬁf}g@]i KR-20

LE P q Pq

14 0.53 0.47 0.25
15 0.53 0.47 0.25
16 0.53 0.47 0.25
17 0.57 0.43 0.25
18 0.47 0.53 0.25
19 0.40 0.60 0.24
20 0.43 0.57 0.25
21 0.40 0.60 0.24
22 0.60 0.40 0.24
23 0.53 0.47 0.25
24 0.43 0.57 0.25
25 0.47 0.53 0.25
26 0.47 0.53 0.25
27 0.63 0.37 0.23
28 0.53 0.47 0.25
29 0.57 0.43 0.25
30 0.53 0.47 0.25

2Ypq =724

da d o
VOIADT T¥19ATAU (Kuder- Richardson)

mmanuulslsounngas s =

A
o

n=30
> x =1,061

7

> x)%=1,125,721

- {2
n—1 S
nyx*-(3x)?
n(n-1)

}
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Y x2= 20,299

, nYx?—(Y x)?
8=
n(n-1)
30 (40,299)—1,125,721
- 30(30-1)
1,208,970—1,125,721
- 870

HNUA

83,249
870
=95.69
n xpq
NNGAT rr=—11 — =5
¢ Tl—l St
30 7.24 ]

29 95.69
~ 1.03x0.92

=0.95
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{ 1w @ o d a 4 1
AN V-5 ﬂ?ﬂ%ﬁﬂ’ﬂﬂﬁ@ﬂﬂéjﬂﬁ (oo YouUUNagoUIAN TUNAUMINMaasiaas

Yy o J = 9
VonUYAlseaannsizeug

Y A \ 3/4‘ '

v RNITBEIBIY 110 NIBEIYIEY 171l
U Ud

1 2 3 4 5 IocC 1 2 3 4 5 10C
1 +1  +1 +1 +1 +1 1.0 21 +1 +1 +1 +1 +1 1.0
2 +1  +1  +1 +1 0 0.8 22 +1 +1 +1 +1 +1 1.0
3 +1 +1  +1  +1 +1 1.0 23 +1 +1 +1 +1 +1 1.0
4 +1 +1  +1  +1  +1 1.0 24 +1 +1 +1 +1 +1 1.0
5 +1 +1  +1 0 +1 0.8 25 +1 +1 +1 +1 +1 1.0
6 +1  +1 +1 +1 +1 1.0 26 +1 +1 +1 +1 +1 1.0
7 +1 +1  +1  +1 +1 1.0 27 +1 +1 +1 +1 +1 1.0
8 +1 +1  +1  +1 +1 1.0 28 +1 +1 +1 +1 +1 1.0
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, fiemay m fiFemy Al
o o
1 2 3 4 5 IoC 1 2 3 4 5 IoOC
9 41 41 41 41 41 1.0 29 4+ 41+ 41+ 10
10 +1 +1 +1 +1 +1 1.0 30 +1 4+ +1  + 4+ 10
11+ +1  +1  +1 +1 1.0 31 +1 4+ +1  +1 4+ 10
12 +1 41 41 41 41 10 32+l 4+l 4+ 41+ 10
13 +1 41 41 4+l +1 1.0 33 +1 41+ +1 4+ 10
14 +1 41 41 +1 +1 10 34 +1 +1 0 +1  +1 08
15 +1 +1 +1 +1 +1 1.0 35 +1 4+ +1  +1 4+ 10
16 +1 +1 +1 4+ +1 1.0 36 +1 4+ +1  + 4+ 10
17 41 +1 4+ +1 +1 1.0 37 4+l 4+ +1  +1 4+ 10
18 +1  +1  +1 4+l 41 1.0 38 +1 4+l +1  +1 4+ 10
19 +1 41 41 4+l 41 1.0 39 +1 4+ +1  +1 4+ 10
20 41 41 41+ 41 1.0 40 4+l 41 41 41 41 10
AT U-6 HANTIATIETAIS SN (D) uasmATUEINE (P) uaziamnFeriuns

1] Y
ﬂﬁﬂmﬂﬂllﬂﬂﬂﬂﬁﬂﬂﬂﬂuiuﬂﬁﬁ%N’Jﬂfﬂ?nﬁﬁg (504 L%ﬂlWﬂQ“ﬁﬂaﬂﬁTUiiW{

LagHanf M
Vo D P U0 D P
1 0.20 0.31 21 0.08 0.08
2 -0.04 0.24 22 0.04 0.18
3 0.21 0.34 23 0.22 0.22
4 0.21 0.26 24 0.21 0.34
5 -0.10 0.17 25 0.20 0.24
6 0.20 0.31 26 0.20 0.33
7 -0.03 0.08 27 0.04 0.11




a '
AT NN ¥-6 (D)

143

U0 D P U0 D P
8 0.12 0.30 28 0.20 0.27
9 0.21 0.37 29 0.13 0.20
10 0.20 0.36 30 0.21 0.46
11 0.00 0.11 31 0.03 0.23
12 0.08 0.34 32 0.24 0.24
13 0.21 0.43 33 0.04 0.33
14 0.04 0.07 34 0.26 0.34
15 0.27 0.73 35 0.29 0.40
16 0.20 0.33 36 0.22 0.33
17 0.18 0.27 37 0.21 0.52
18 0.22 0.51

19 0.10 0.54

20 0.27 0.31

] ' Y
ﬂ1ﬂ’313JL%’E]3Ju‘VNﬂ“U“UL1/Hﬂ1J 0.89

' 4 & o v a ' o a £
W’]ﬂ’]ﬂ'ﬂul%@uum@ﬁLl‘ll‘ll‘ﬂﬂﬁ@ll')ﬂllIu%ﬁuﬂ’]\ijﬂﬂqﬂ']ﬁﬁﬁ Iﬂﬂﬂ’]ﬁﬁ’]ﬁuﬂﬁgﬁﬂfillﬂaw']

(O Coefficient) Iﬂﬂi%}q A5A0ULIA (Cronbach)

manulsisiuangas

S

2
_ L{l _Zb;l
2 n(Zx?)-(Tx)?
t- n(n-1)

30(21,048)—(660x660)

}

631,440—-435,600

30x29

=225.10

870



' 4 & A
TIATANNULYDUY LU

NNGAT

HNUA

n=30
> SA-3154
SZ= 22510
n
- n-1
30
_30 {1 _
29
= 1.03x0.86
=0.89

31.54
225.10

ZS?}
2
St

}

H Y 9 [ a1l Aa
Gﬂi'l\?ﬁ V-7 ﬂ1ﬂ%ﬁﬂ’)'lllﬁ@@ﬂﬁ@\1 {00 ﬂlﬂﬂllﬂﬂﬂﬂﬁﬂﬂ]ﬂm@]ﬂ@@fJ’J“]ﬂLﬂij
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1o AT 18y m o AT e 8y M

1 2 3 4 5 JoC 1 2 3 4 5 IoC
I+l 41 4+ +1 +1 1.0 16 +1 4+ 0 +1  +1 08
2 4+ 41 0 41+l 08 17 41+ 41 41+ 10
30041 41 41 41 41 10 18 41 41 41+l 41 1.0
4 +1 41 -1 41+l 06 19 41+ 41 41+ 10
5 41 4+l 41 41 41 10 20 4+ 41 0+l +1 08
6 1 +1 -1+ 4+l 06 21 4+ 41 41+l 41 10
7 41 +1 0 41 4+ 08 22+ 41 0 +1 +1 08
8 +1 +1 0 41 +1 08 23 41 4+l 0 4+l +1 08
9 41+l 41 41 4+l 10 24 4+ 41 0 +1 +1 08
10 +1 +1 0 0 +1 06 25 +1 4+ -1+ +1 06
11+ +1 0 +1 +1 08 2 +1 +1 0 +1 +1 08
12 +1 +1 -1 +1 41 06 27 +1 4+l 4+ +1  +1 10
13 +1 +1 41 +1 +1 1.0 28 4+l 4+ -1 41+ 0.6
14 +1 41 41 +1 +1 10 29 4+l +1 41+ +1 10
15 +1 +1 +1 +1 +1 1.0 30 +1 4+ -1 41+ 0.6
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{ a S o ° ' y 4 ¥ @
ﬂ']ﬁ']\?ﬁ V-8 WANITAUATIZHATDIUIINULUN (D) Lla3ﬂ1931ul%@1]u1/]\1ﬂuu51]@\1!£11Uﬂﬂﬁ@ﬂ

IANARD IV AL

U ry
1 0.37
2 0.39
3 0.38
4 0.56
5 0.46
6 0.69
7 0.69
8 0.36
9 0.47
10 0.54
11 0.61
12 0.72
13 0.76
14 0.73
15 0.67
16 0.59
17 0.55
18 0.63
19 0.69
20 0.70

) Tey = 11.56

ANNUFDIUNINY 0.92



[l v 4
WWﬂ']ﬂ'J']iJL%@NuGU’ENLlﬂﬂﬂﬂﬁﬂﬂjﬂlﬂﬂﬂ@ﬂﬂj“ﬁnﬂﬁ Iﬂﬂﬂ']ﬁﬁ’lﬁuﬂﬁgﬁﬂ‘ﬁllﬂawq
(O Coefficient) Tﬂﬂi%}q A5AOU1IA (Cronbach)

n ¥ s?
a- — 1 —"5"

g2 _nEx?)-Ex?
t- nn-1)

mmanuulsilsivnngas

30(336,027)—(3,129x3,129)

30x29
10,080,810-9,790,641
- 870
= 333.53
' 4 4 A
WIAIAWAONY 11D n=30
> SZ=35.40
SZ- 333.53
n Y s?
1NGA3 a=—11—=
, 30 35.40
LUNUA -— 11—
29 333.53
= 1.03*%0.89

=0.92
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H ' H 4
MINA V-9 ﬂzlluuWaﬁiJf]“l/l‘ﬁ‘ﬂ'l\‘lﬂWﬁFﬁﬂuﬁllﬁ}%'lﬂﬂ'lﬁﬂﬂﬁﬂﬂﬁﬂWaﬁuf]‘ﬂ‘ﬁ“ﬂNﬂWildﬁfJu

v A <
NAUTYU (ASHUULON 30 AZLLUN)

Al ASUUUTAITEY Al ATUUUTAITY
1 23 18 19
2 24 19 22
3 22 20 25
4 22 21 23
5 25 22 18
6 26 23 22
7 24 24 23
8 22 25 21
9 19 26 19
10 19 27 19
11 19 28 23
12 23 29 19
13 18 30 24
14 26 31 23
15 25 32 20
16 24 33 19
17 25 34 24

AZUUURAIHAAUTIUNAUNIND 22.03 AZUUY
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{ @ £ { [ o d a 4
A1SNN V-10 ﬂzlluuwaﬁ?Jf]Vl'ﬁW’l\‘]ﬂ15Gﬂuﬁulg‘%j%1ﬂﬂ15ﬂﬂﬁﬂﬂ3@u1u‘ﬂﬁuﬂ1\13ﬂfﬂ?nﬁ@lﬁ

v A <
NAUTYU (ASHUULON 60 AZLLUN)

Al ASUUUTAITEY Al ATUUUTAITY
1 48 18 36
2 42 19 42
3 40 20 48
4 49 21 52
5 48 22 42
6 48 23 38
7 40 24 41
8 47 25 44
9 45 26 44
10 50 27 42
11 47 28 38
12 45 29 36
13 46 30 45
14 45 31 48
15 43 32 55
16 40 33 52
17 38 34 43

AZUUUINDAINAAUTIULAUNINY 44.32 AZLUUY
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Q139N V-11 ASUUUAAAAADIFUATN TAINMTIIULIARAARADIBUAT NDUIT Ul

v A <
HAZHAUTIU (ASLUUUAY 5 ASUUN)

aufi AZUUUNBUISEY (5) AUUUKAAUIBY (5)
1 3.25 4.40
2 3.15 4.15
3 3.10 4.00
4 3.00 4.40
5 3.25 4.10
6 3.45 4.20
7 3.10 4.00
8 3.30 4.90
9 3.40 3.75
10 2.90 4.00
11 2.40 4.20
12 2.50 4.20
13 1.90 4.20
14 2.60 3.95
15 2.95 4.25
16 2.15 4.25
17 3.25 4.20
18 345 4.20
19 3.45 3.80
20 2.70 4.30

21 2.85 4.30
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a '
M1TN V-11 (D)

vl AZUUUNOUIIEU(S) AZUUURAAIBY (5)
22 3.10 4.05
23 2.25 4.05
24 3.05 4.20
25 2.10 3.85
26 3.40 4.55
27 2.80 4.50
28 3.45 4.15
29 3.05 4.00
30 3.40 3.50
31 345 3.95
32 3.00 4.45
33 3.05 4.50
34 2.95 4.50

AZUUUNAINDUITIUNAUNING 2.98 AZUUY

AZUUUINDAINAAUTSULAUNIND 4.18 AZLUUY
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MINN U-12 HAAIMIMUIUNIA Z—test‘UfNLL‘]J‘]J’JﬂWﬁﬁui}“l/l‘ﬁ‘ﬂ"lﬁﬂ']ﬁ!%ﬂusllﬂ\iuﬂfiﬂucb'u

o = A ) 7a o Ay <
Nﬁﬂllﬁﬂ‘]sl']ﬂ‘ﬂ 6 NUINUNNNINUA AD 0802 70 (21AZUUUIINASLLUUIAY 30

azuu) Iaeld 1151031 SPSS for Windows

One-Sample Statistics

N Mean Std. Deviation | Std.Error Mean

VAR00003 34| 220294 248005 42532
One-Sample Test
Test Value =21
95y Confidence Interval of the
Difference

t df Sig.(2-tailed) | Mean Difference Lower Upper

VARO00003 2420 33 021 1.02941 1641 1.8947

MINN U-13  UAAIMIAIUIUNIAT £-rest VODVIAN TURAINIIMmansveainiEou

gJ/ Y] = A o /A o A 9 I
FUNTOUANYIUN 6 NUINUNNMHIUA AD FD8AZ 70 (42 AZUUUNAZLUUUAY 60

azuun) Iaeld 1asunga SPSS for Windows

One-Sample Statistics

N Mean Std. Deviation | Std. Error Mean

VARO00003 34 443235 468214 80298
One-Sample Test
Test Value =42
95 Confidence Interval of the
Difference

t df Sig.2tailed) | Mean Difference Lower Upper

VAR00003 2894 33 007 232353 6899 39572
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MINN U-14  LAAINMIMUIUNIA £-test VOUVVIANANAAD IV UANUDIVNITI U U

Wsenanu1iln 6 TaeldTasunsy SPSS for Windows

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1 VARO00001 29750 34 42822 07344
VAR00002 41765 34 26692 04578

Paired Samples Correlations

N Correlation Sig.

Pair 1 VARO00001 & VAR00002 34 -025 888

Paired Samples Test
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Paired Differences

95y Confidence Interval

Std. Std. Error of the Difference Sig. 2-
Mean | Deviation Mean Lower Upper t df tailed)
pair VAR00001 -
1 VAR00002 12014| 51027  08751| 37951| 102343| | 33 000
7
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AMITANY/NNNAATIVYDA
a 4 A A 1A > o
WoaNe3 (polymer) A9 a131)sznounil Tuanavinalva wavnn Tumnahedsiuiu
= 1 o 9 o 4 = A [ 1 =1 4
WngaaeNUAIeN LS Ianaud taz TuanaiReIMI 01188983 8n VOUBINDT (monomer)
a o A Y 4 a = v A J a 4 A
woaweINlsznaualseUOINDT FUARINUITENI WOAWDSIBANUT (homopolymer)
Y 9 J 1 A o A 1T woAa J a J
11/32nPUMIINOUBINDIANFUANUFOUADNY [TINIT WOAINDIIIN (copolymer)
aan a @ (% 4 a 4 (] aan
dfnsemoenwe lawdsulunszurumsdunsizinetwes uiailu 2 nuude Ugnse
a v a a o A ) 1 1
woawe 151 UNUVIAY (addition polymerization) IRAYINNOUBINDI NN UFL)TZNINBLADY
7 A Y 9 9 Y Ao aan ~ a o
vee ey e Inanuseumaldnnuaugaaziaus TNz auIznan13 367
AR aan a U ] a
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a J A A VA Y a
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° = A R A ) o 4
TIUIUNN FI0 19U UNTOANAUN 18 W uFouABNUA181 LTS T
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1. s emonwe l5asununian (addition polymerization) (NAIINUDUBILDS 1)
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v 1 1 14 ] Aasy 4' Y 9 v asy a
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Ethylene Polyethylene
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9 a am A 9 [ ,;‘

01 n=5 WoaNAUNYAT InTIa319 Al

CH,-CH,-CH,-CH,- CH,-CH,-CH,- CH,-CH,-CH,

=3 1 g

ULV U CH,-(CH,),-CH,

2. UfRseweaime TsasuuuA LY (condensation polymerization) IAYINNOUD

A ] d o 1 " o Aaan [ Y I a 4 < 1 %’
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