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ABSTRACT

The purposes of this study included the following: 1) to find the efficiency of
science learning activity package using STEM Education and Collaborative Learning for
Prathom Suksa 5 students which was entitled Force and Pressure, 2) to compare the
students’ creative problem solving, 3) to compare the students’ teamwork skills, 4) to
compare the students’ learning achievements gained before and after learning through
the developed science learning activity package, 5) to compare creative problem
solving and learning achievements of the students whose science process skills differed
(high, moderate, and low) after they had learnt through the developed science
learning activity package using STEM Education and Collaborative Learning. Selected
by cluster random sampling using the classrooms as the sampling unit, the samples
were 18 Prathom Suksa 5 students who enrolled in the second semester of 2018
academic year at Ban Patoey School under the Office of Mukdahan Primary
Educational Service Area. The instruments used in this study consisted of: 1) the
science learning activity package using STEM Education and Collaborative Learning,

2) the form to measure the students’ creative problem solving, 3) the form to assess
the students’ teamwork skills, 4) learning achievement test, and 5) the test to

evaluate the students’ science process skills. Statistics adopted for data analysis



comprised mean, standard deviation, E4/E,, t —test (Dependent samples), One-way
ANOVA, One-way MANCOVA, and One-way ANCOVA.
The study revealed these results:

1. The science learning activity package using STEM Education and
Collaborative Learning for Prathom Suksa 5 students contained its efficiency of
90.54/87.40 which was higher than the set criteria.

2. After learning through the developed science learning activity
package using STEM Education and Collaborative Learning, the students’ creative
problem solving was significantly higher than that of before at .05 statistical level.

3. After learning through the developed science learning activity
package using STEM Education and Collaborative Learning, the students’ teamwork
skills were significantly higher than those of before at .05 statistical level.

4. After learning through the developed science learning activity
package using STEM Education and Collaborative Learning, the students’ learning
achievement was significantly higher than that of before at .05 statistical level.

5. After learning through the developed science learning activity
package using STEM Education and Collaborative Learning, creative problem solving
and learning achievements of the students whose science process skills differed were
significantly varied at .05 statistical level. The students whose science process skills
were high had higher creative problem solving than those whose science process skills
were moderate and low, respectively. The students whose science process skills were
moderate had higher creative problem solving than those whose science process skills
were low. Nevertheless, learning achievements of the students whose science process
skills differed were not varied after learning through the developed science learning

activity package using STEM Education and Collaborative Learning.

Keywords: Science learning activity package, STEM Education and Collaborative

Learning, creative problem solving, teamwork skills, learning achievement
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' THE GOAL

AMNUTLNBU 5 UWAANINTINTZUIUNTTRRNULLIENAAINTTHUDY
Engineering is Elementary, UK
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74 Museum of Science Boston (2014 a1989 T LR yﬁu@mmw,
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0557, 111 38)

AueinisBeunisaenasis aasannanmalladuazirnssudnen 1191
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AMNUTLNBU 6 WITNTLUIUNITRBNULUUIBIIFINTINYDY
STEM Center for Teaching and Learning™

a

741 : Museum of Science Boston (2014 a19falu NHHAAT yﬁu@m’]f}m

q

9557, 7 38)
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Identifying
needs
Realizing Researching
solution
Realizing Generating
solution ideas
Developing
solutions

AMNUTENBY 7 1N99NTYUIRNITEBNULUNINTAINTTHYD
(National Curriculum, International GCSE and IB Diploma, UK.
X : National Research Council (NRC)

(2012 p. 158 B19TTH ANUAAT YRUATIIN, 2557, 1 39)
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Reliability

Case Processing Summary

N %
Cases  Valid 14 100.0
Excluded? 0 .0
Total 14 100.0

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Alpha

Cronbach's

N of ltems

.944 2

Item Statistics

Scale Variance if

Corrected Item-

Squared Multiple

Mean Std. Deviation N
naouaiiii 1 21.79 3.446 14
nadounted 2 22.71 3.245 14
Summary Item Statistics
Maximum /
Mean Minimum Maximum Range Minimum Variance | N of ltems
Item Means 22.250 21.786 22.714 .929 1.043 431
Item-Total Statistics
Cronbach's
Scale Mean if

Alpha if Item
Iltem Deleted Item Deleted | Total Correlation Correlation Deleted
namonfiii 1 22.71 10.527 .895 .802 2
narouAiIi 2 21.79 11.874 895 802 a




Item-Total Statistics

251

Cronbach's
Scale Mean if |Scale Variance if| Corrected Item- [|Squared Multiple| Alpha if ltem
Iltem Deleted Iltem Deleted | Total Correlation Correlation Deleted
namounfsi 1 22.71 10.527 .895 .802
narouAiIi 2 21.79 11.874 895 802

a. The value is negative due to a negative average covariance among items. This violates reliability model
assumptions. You may want to check item codings.
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NOUASIN 1

v 1
NAUASIN 2

\a2di X2 v? XY
X Y
1 25 27 625 729 675
2 24 26 576 676 624
3 26 26 676 676 676
4 23 25 529 625 575
5 28 29 784 841 812
6 21 03 441 529 483
7 26 27 676 729 702
8 18 20 304 400 360
9 24 25 576 625 600
10 23 23 529 529 529
11 24 25 576 625 600
12 26 27 676 729 702
13 24 26 576 676 624
14 25 26 625 676 650
15 24 25 576 625 600
59 361 380 8765 9690 9212
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ANANEDIEDILIUNARELTIIRTY e lrgns Pearson product — moment

coefficient correlation (@Nﬁqéfu AIRA %fﬁ”lLL‘Wﬂ, 2553, 1141 126

NYXy->xXy
i INE2-(£0)2 INZy2-(z9) 2 |

= ( 15><9212) « 361><380)

r

J{( 158765 —130321}{( 159690 —144400}
= 138180 - 157180

V(131475 - 130321) x (145350-144400)

= 1000
V(1154 x 950)

= 1000
V1096300

= 1000
1047.04

= 0.95
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< o/ i o/ o/
M99 32 WAANHANITUTRNIATIEARIASHAI TN AR ARARBITBILLLTAINEE

NTLUIUNTNININLIFNERT TUUsTanFne N 5 angideaniey 919 3 nu

ALUNUAITH RGBS

‘?.Tﬂﬂﬂ‘]_l?lyﬂﬁ éL%?’JQﬁqu 99N ﬂI’ILﬂﬁlﬂ ﬂ‘g'ﬂ NN
AU T | AWl 2 | AWl 3
1 +1 0 +1 2 067 | senAans
2 1 +1 +1 3 100 | w@onnand
3 0 +1 0 1 033 | [nsanaass
4 +1 0 +1 2 067 | senAand
5 1 +1 +1 3 100 | w@onnand
6 +1 +1 +1 3 100 | sennand
7 1 +1 0 2 067 | wBAAADY
8 +1 0 +1 2 0.67 Nmmym
9 1 +1 +1 3 100 | w@onnand
10% 0 0 +1 1 033 | nsannaes
1 1 +1 +1 3 100 | w@onnand
12 +1 0 +1 2 067 | senAans
13 0 +1 0 1 033 | lnaanpans
14 1 +1 0 2 067 | wBAAADY
15 0 +1 +1 2 067 | senAaDd
16 1 +1 +1 3 100 | w@onnand
17 +1 +1 0 2 067 | senAans
18 0 0 +1 1 033 | [naanAaes
19 +1 0 +1 2 067 | senAaDs
20 0 +1 +1 2 067 | wBAAADY
21 +1 +1 +1 3 100 | sennans
22 1 0 +1 2 067 | wBAAADY
23 +1 +1 +1 3 100 | woanand
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191N 32 ((;II’EI
v ¥ ﬂzLLHUV’\IQWNﬁﬂLﬁu"ﬂ@ijﬁﬁr}ﬁqiy : |
2RRBUYDN ~ — . W | ALARY a7UNa
ARN 1 AWN 2 ALY 3
24 +1 +1 0 2 | 067 | senAses
25 +1 0 +1 2 | 067 | @ennans
26 1 +1 +1 3 | 100 | wBAAADd
27 +1 +1 +1 3 | 1.00 ADARADY
28 1 0 +1 2 | 067 | senAmBs
29 +1 0 +1 2 | 067 | @ennand
30 1 +1 0 2 | 067 | senAmBs
31 0 +1 +1 2 | 067 | @ennans
32 0 +1 +1 2 | 067 | senAmBs
33+ +1 0 0 1 | 033 | Tusennans
34 +1 +1 0 2 | 067 | @ennand
35 1 +1 0 2 | 067 | senAmBs
36 +1 0 +1 2 | 067 | @ennans
37 0 +1 +1 1 | 033 | [usenaass
38 +1 +1 +1 3 | 1.00 ADARADY
39 1 0 +1 2 | 067 | senAmBs
40 0 +1 +1 2 0.67 ﬂmm;@\a
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LAANATAIINEINGTE () ANBTHIFTULUN (r) 2AINULTANINHENTELINUNTT

NINYIFINNT FRUSEaNANEDIN 5

A Na ‘mmuﬁ LLUNNZWI’] LLﬁﬂNNﬂIW
99 vegau | 12| 3| 4|5 | aougn p (p) r (r)
RU |11 [1]1]0 4 .
1 0.50 YIUNAN 0.60 XN
RI O|1]10]0]O0 1
RU [1]1]0]1]1 4 C .
2 0.40 | AauYWgN | 0.80 FININ
RI Ol0|0O0]0O0|O 0
RU 011 11011 3 o
3 0.50 U1UNRN 0.20 wa laf
RI O[O0 11011 2
RU 111101011 3 o
4 0.50 U1UNRN 0.20 wa laf
RI 110111010 2
RU |11 ][1]1]1 5 D .
5 0.80 | ARK21NNY | 0.40 NN
RI Ol 1101 1 3
RU | 1|01 ]1]1 4 .
6 0.50 YIUNAN 0.60 XN
RI 110101 01|0 1
RU |10 |1 ]1]1 4 .
7 0.50 YIUNAN 0.60 XN
RI 17101 0101|0 1
RU [1]1]1]1]0 4 .
8 0.60 YIUNAN 0.40 XN
RI Ol 1 11010 2
RU |11 ] 1] 1]1 5 . _
o 0.90 JIYHIN 0.20 | Uquigs
RI 11011 1 1 4
RU |11 [1]1]0 4 .
10 0.60 U1UNRN 0.40 FINAN
RI 111101010 2
RU |[O|1|0]1]0 2 . .
1% 0.40 | mauawen | 0.00 | Uquige
RI 110101011 2
RU (111 ]1]1 5 D v .
12 0.80 | ARK219NNY | 0.40 NN
RI 110101 1 3
RU |1]0]1 4 D .
13 RI 1ol 1100 5 0.60 | ARK219NNY | 0.40 NN
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AT 33 (G%T‘J

AL mg'u FIH ﬂuﬁ LLﬁﬂNNﬂIW LLUNNZWI’I
99 vegau | 1] 2|3 | 4|5 | apugn p (p) r (r)
14 RU 111 1 110 4 -
0.60 SHRaiWtat aN 0.40 FANIN
RI O] 1 11010 2
15 RU 111 1 1 1 5 . v -
0.70 | AaUe1E | 0.60 NN
RI 1101011160 2
16* RU |11 [1]1]1 5 . .
0.90 NatFNata 0.20 | Uquige
RI 1711101 1 4
17 RU O] 1 1 1 1 4 -
0.60 YRR 0.40 FIHNIN
RI 110101011 2
18 RU [ 1|1 1]1]1 5 .
0.60 YRR 0.80 FIHNIN
RI 1100|010 1
19 RU |[1]1]0]1]0 3 D .
0.40 | mauaNe1n | 0.40 NN
RI 1100|010 1
20* RU [0]|O0]|O0]O]1 1 _
010 | @1nwn | 0.20 | dqudgs
RI 0lo0o|10|0O0]O 0
21 RU Ol 1 1 1 1 4 -
0.60 SHfai¥tat aN 0.40 NN
RI 110101011 2
22 RU |1|1]1]1]0 4 .
0.60 SHfai¥tat aN 0.40 NN
RI 111101010 2
23 RU |[1]1|1]1]0 4 .
0.60 YRR 0.40 FIHNIN
RI 110101011 2
24 RU |[1]1]0]1]1 4 .
0.50 YRR 0.60 FIHNIN
RI 1100|010 1
25 RU 1] 10|11 4
0.50 | dunans | 0.60 ANIN
RI OO0l 1T]01]0O0 1
RU |[1]1|1]1]0 4 .
26 0.60 YRR 0.40 FIHNIN
RI 111101010 2
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AL ﬂ’N;N oA LURKARAY WUAHARAY
28 vemeyu | 1|2 | 3 5| meugn | p (0) r )
07 RU |0[0]1 1 3 Co
0.30 | AauNeIn | 0.60 |  Axan
RI 0|00 0 0
RU [T 1]1 1 5 R .
28 0.70 | AaU2N91Y | 0.60 NN
RI 11110 0 2
RU |O|1]1 1 4 .
29 0.60 Y1UNA 0.40 NN
RI 11010 1 2
RU | 1[1]1 1 5 .
30 0.60 SHRiMtat aN 0.80 FAHNIN
RI 11010 0 1
RU |[1]1]0 0 3 D .
31 0.40 | AmauaNe1n | 0.40 NN
RI 11010 0 1
RU |[0]O0|1 1 3 s .
32 0.30 | AaKy19en | 0.60 NN
RI 0|00 0 0
33 RU |0 11 1 4 .
0.60 YRR 0.40 FIHNIN
RI 11010 1 2
34 RU | 1] 1|1 0 4 .
0.60 YRR 0.40 FIHNIN
RI 11110 0 2
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P

y ) o o a s
M99 34 LAAINITILATIEVATAITN IR DN U DN TIAVI N LN TLUIUNITN AN AINAT

HFUUsLanAnEId9N 5 91491 30 28 ANNGNNARBITIHIN 14 AN

AZUHUIINNTNAFEL
el ARUASIT 1 ABUASIT 2
AZUUILAN 30 AZULY AZUUULAN 30 AZULY

1 24 25

2 23 23

3 24 25

4 28 29

5 24 25

6 23 23

7 26 27

8 23 27

9 18 20

10 23 23

11 22 25

12 23 27

13 24 26

14 24 26
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Reliability
Case Processing Summary
N %
Cases  Valid 14 100.0
Excluded? 0 .0
Total 14 100.0

a. Listwise deletion based on all variables in the
procedure.

Reliability Statistics

Cronbach's
Alpha N of Items
.900 2
Item Statistics
Mean Std. Deviation N
namounfsi 1 23.5000 2.17503 14
namounsafi 2 25.0714 2.26900 14
Item-Total Statistics
Cronbach's
Scale Mean if [Scale Variance if| Corrected Item- | Alpha if ltem
Iltem Deleted Iltem Deleted | Total Correlation Deleted
narounfeil 1 25.0714 5.148 .818 2
nameunfeil 2 23.5000 4.731 .818 2

a. The value is negative due to a negative average covariance among items. This violates
reliability model assumptions. You may want to check item codings.
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M99 35 ALl NQHL‘ﬁENL‘LIuN’]W‘jﬁ’]H HNCTBERNS @"Iﬂﬂ’]‘jﬂ‘jZLﬁuTﬂfl’]u

LULVIANBULDY uazkUUAnainuzn1siduie @ef 1-5

27

=h_

muuuﬁfm (TU\T"IH/LLUUVI@N@UEI@EI

MULRINATNHENITYI913L TN

A 1 A 2 yafl 3
45 1 10 | 10 | 45 | 7 | 10 | 45 | 10 | 10
1 @ | 8 | 8 | 43 | s o | 4 | 10 | 9
4 | 45 | 9 | 8 | 45 | 10 | & | 41 | 8 | 8
5 |45 | 7 | 8 | 43 | 9 8 | 41 | 9 | 10
4 | a4 | 10 | 9 | 44 | 7 8 | 4 | 7 | 9
5 | 4 | 8 | 8 | a4 8 0 | 37 | 9 | 8
6 | 45 | 8 | 8 | 44 | 7 9o | 42 | 9 | 8
7 | 4| 8 | 8 | 4 | 9 8 | 44 | & | 8
8 | 4 | 7 | 8 | 45 | 8 o | 4 | 7 | 10
o | 41 | 9 | 8 | 44 | 10 | & | 4 | 8 | 9
0 | 4 | 10 | 9 | 45 | 5 8 | 44 | 10 | 8
o o4 | 7 | 8 | 45 | 7 8 | 4 | 7 | 9
2 | 4 | 7 | 10 | 45 | 7 8 | 4 | 7 | 8
3 | 45 | & | 9 | 44 | 10 | 9 | =z | 9 | 8
1 | 44 | 8 | 9o | 4 9 8 | 41 | & | 8
5 | 44 | 8 | 8 | 45 | 9 o | 4 | 9 | 8
6 | 45 | 10 | 10 | 44 | 8 8 | 44 | & | 8
7 | 42 | 7 | 9 | 30 | 7 8 | 4 | 9 | 9
8 | 42 | 8 | 9 | 38 | 7 9o | 39 | 7 | 8
s | 770 | 147 | 154 | 772 | 145 | 152 | 751 | 149 | 153
= 4278 | 817 | 8.56 | 42.80 | 8.06 | 8.44 | 4172 | 8.28 | 8.50
SD. | 156 | 104 | 070 | 197 | 135 | 020 | 224 | 102 | 071
088z | 95.06 | 81.66 | 8555 | 95.30 | 80.55 | 84.44 | 9271 | 82.77 | 85
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M99 35 (G%’ﬂ

ﬂ:LLuuﬁT@I (TUG"IH/LLUUVW‘IN@UEI@EI

MMULRILNAVINEENITYIN9 TN

. . 998
N FIHUANSITENT
yafi 4 4Afi 5
45 | 10 | 10 | 45 | 10 | 10 | 225 | 50 | 50 | 325
1 39 8 9 41 7 7 206 41 42 289
4 44 9 8 43 8 8 216 44 40 300
3 41 9 10 43 10 9 21 44 45 300
4 45 9 9 44 7 7 220 40 42 302
5 19 7 9 40 7 8 177 39 43 259
6 44 10 8 45 8 10 220 42 43 305
7 43 9 10 41 7 7 214 41 41 296
8 45 9 9 43 9 8 218 40 44 302
9 43 9 9 41 8 8 213 44 42 299
10 44 8 8 41 8 8 217 41 41 299
1 44 10 10 43 9 9 213 40 44 297
12 44 6 9 43 9 7 217 36 42 295
13 41 7 9 44 8 8 210 42 43 295
14 45 10 8 40 7 9 21 42 42 295
15 42 7 10 42 8 7 214 41 42 297
16 43 10 8 41 9 8 217 45 42 304
17 39 8 8 40 8 10 200 39 44 283
18 42 9 8 40 7 7 201 38 41 280
EREN 747 154 159 755 144 145 3795 739 763 5297
X 41.50 8.56 8.83 | 4194 | 8.00 8.06 | 210.83 | 41.06 42.39 294.28
S.D. 5.91 1.20 0.79 1.59 0.91 1.00 10.211 2.313 1.290 11.01
’;ﬂ?—_lf\]z 92.22 | 85.55 | 88.33 | 93.20 80 80.55 | 93.70 82.11 84.77 90.54
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M99 36 ANRAS mmﬁmmummgm UAZIDYRT FINITVANDUNDUFLHUAE

NARBUNAITEN AEUULNARBUIANARNGNDNI9NITIEeY

AZUHHEAUNANAUND W

AL ARDLIARIL IS

S B eaed
(30 AZLUY (30 AZLUY
1 24 26
2 19 25
3 22 28
4 18 27
5 19 27
6 15 25
7 21 28
8 20 26
9 23 29
10 21 25
11 16 28
12 17 27
13 23 25
14 22 24
15 18 24
16 21 27
17 25 28
18 17 23
PIEN 361 472
X 20.06 26.22
S.D. 2.859 1.700
TBEIRY 66.85 87.40

E, = 87.40
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v 1 v P o <
AN 37 Nﬂﬂ’]‘jm%ﬁuLﬁ?:l‘i_lV"IZLLuuﬂ’]‘jLLﬂ‘]j/fg‘W]ﬂ?_l’Nﬂ‘j’Nﬂ‘j‘jﬂ NNNN‘Z‘IVIﬁVI’N

= o/ o P ! = v A o A
N3N LL@iWﬂE%ﬂ’]‘i‘VI"I\?"MLﬁH‘VIN NBULIHRERCVRILIEWUYBINNETH Y

A | 1 v A ya Pa
Fulseanfinudin 5 NGeuaYANaNITNNITEENTINNFEnT

AHuHIASNANET S9uiUNI9EERgIIUTINTe

v v 2

v

M3IANITEEUIATLAILYATIANTTHNNTELUFINL PN IATATHLII AR NANE

FuAUNNTEENIIULTINED

4; MaunTNBENINI9ETIA GV R LT Winwznsvinesaduiis
Gl (30 AzuNY (30 AZUUY (15 AZUWY
newEuy NG newEuy NG NAIEEN
ﬂéugm U 6 AN

1 14 27 24 26 14

2 13 26 19 25 14

3 10 25 22 28 15

4 15 25 18 27 13

5 14 28 19 27 14

6 14 27 15 25 15

NENLLNATS 919U 6 AL

7 9 21 21 28 12

8 10 22 20 26 13

9 10 21 23 29 12

10 13 25 21 25 11

11 10 22 16 28 12

12 9 18 17 27 11

ﬂéuﬁ‘%ﬁ U 6 AN

13 6 16 23 25 9

14 8 16 22 24 10

15 9 19 18 24 11

16 6 17 21 27 9

17 5 15 25 28 10

18 8 18 17 23 12




1 1 v v

NNTULINGHATHAINGAHN AL AT ZNTZUANNIN AN IAERS
dl o A dld ¥ ¥ dl LA o/
audt 1-6 winBeiiianngaenlafeatusinesnszuaunis
NANYIFNFRTITALG
dl o A dld ¥ ¥ dl L o/
adt 7-12 ihainBauiidaanngaasentafieatusinesnssuounis
NNAINYIFNEATITAULUINNA
dl o A dld ¥ ¥ dl o o
i 13-18 iwinGesiidangaauenlafeaiuinyenazsuaunis

4 o/ é
NWNINYTIFTNATISALAN
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1. ASI9NDUADANAILT BINWNUBINTS NG T-test

¥

¥ 4

¥

a e ¥V b7 a L4
ﬂﬁi?tﬂiﬁzﬁﬂ@&dﬂiﬂﬂ?‘ﬁiﬂiLLﬂiNﬂ’ﬂNW')LG‘I’ﬂS

1.1 ﬂ’]‘iLLf‘VﬂLL@\‘iﬂﬂﬁﬂﬂﬁﬂﬂﬁdﬂﬁf}LLﬂ‘im’]N ﬂ’J’]NN’]N’]‘EﬂTﬂﬂ’]‘ELLﬂﬂfQ%’]

! ¥ i (% £ ! o o o
BYNFIWNNITTA mﬂuqmmam‘sﬁm NOUEFLULALNRIEFYU LAVINHLNITYINI

i
One-Sample Kolmogorov-Smirnov Test
AHANNFTNANS | AmERnsatunng mﬁqu‘é HAFHEYIS Ainugnng
unleynesne unleynesne nan1a@en | nennsdeu | viemaduin

anmsIAneudoy | asvassrndeten | (neudew) (AAIFEN) (AAIFEN)
N 18 18 18 18 18
Normal Mean 10.17 21.56 20.06 26.22 12.06
Parameters®®  gt4. Deviation 3.053 4.301 2.859 1.700 1.893
Most Extreme  Absolute .188 A77 129 176 126
Differences  positive 188 129 097 153 123
Negative -.157 =177 -.129 -176 -.126|
Kolmogorov-Smirnov Z .799 .752 .549 .748 .533
Asymp. Sig. (2-tailed) 545 623 924 630 939

a. Test distribution is Normal.

b. Calculated from data.

A ¥ ! ' a o A o & o
LN@‘V]W’N@‘U"U@H’N WL AZLRUNDIILRERZARIFHUABIATLLTVINAINAT

fnnanszazvesreyainuuulasnd Gegeinan Sig. ARAmINNT .05 Winlums

PaANadlaInueaInIs a8 t-test NANHMaaANasnInL

v o 1% [ 1% Pl
1.2 ﬂ’]‘iLLf‘VﬂLL@\‘lﬂﬂ@m’rNﬂﬂ?d‘N@nLLﬂﬁm’]N ﬂ’]‘iLLﬂﬂfy‘Vi’]’ﬂil’]\‘i‘N‘i’N‘N‘i‘iﬂ

insraau Taun n19nuAaeEe nsaunuay N1TRIaNNAZIN N1TANKY

ANRBL LATNITEANTUNATINATTAUNL
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v v Ay | psany | Soamn | famam| . v HANTUNG | HENSUNE
ARNY | Auwy _ _ ARNL | Auwy
R _ | Jaymn | Jeynn | Fignu | Figw | R 91019 | ’91nng
AINT39 | AHesa| _ _ | Ay | dAmau N N
CL s new | wd9 | new | N9 | s AUNU AUNU
neuEeN|naaEeu| . . . QGMTE AN FISTE Y I o
Geu | @eu | Geu | Eau neauEYN | nasEeu
N 18 18 18 18 18 18 18 18 18 18
Normal Mean 217 417 1.89] 4.39( 2.11| 4.22 1.83 4.33 2.17 4.44
Parameters®® gy, 707| .985| .758| .778| .676|1.060| .707| 1.029 786 922
Deviation
Most Extreme Absolute .260 234 .225] .247| .287| .213 .260 .241 .306 227
Differences Positive .260 2341 .220| .247| .287| .209 .240 .180 .306 185
Negative -.240 -.155| -.225] -.228| -.268| -.213 -.260 -.241 -.249 =227
Kolmogorov-Smirnov Z 1.102 .992| .954( 1.048] 1.220f .903] 1.102| 1.024 1.299 .962
Asymp. Sig. (2-tailed) 176 279 .322] .222| .102| .389 176 .245 .068 313

a. Test distribution is Normal.

b. Calculated from data.

HENARBLIBYA WU ATUUUNDNIEYULALVAIEFHYIBIFILLTNS

v [ 1% ¢ v v v A
LLﬂ‘ﬂ,fy‘Vi’]’ﬂil’]\‘i‘N‘i’NN‘i‘iﬂ f‘V’]LLuﬂLﬁu‘i"lﬂﬂq‘H ﬁﬂ”]‘iﬂ‘ix@"l?_l"ilﬂﬂ"llﬂﬂjﬂL‘ij‘lz!LL‘LI‘LITﬂQ‘ﬂﬂW

Faganan Sig. xnnan .05 Winlaneeanasdssnuuesnislyadif t-test

TurAaannaiiosy
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2. nan1stUsuiguAs UMY t-test LWUU Dependent Group Paired Samples
Statistics AZUUUNTITUNTYNIBEWNATNNTIA TLNINNDUFLUUUATARITLY
WNENARBUANNFFINYDT 2

v ! v Lf
2.1 Wan1si3guiiay ﬂzLLuuﬂ’]‘jLLﬂﬂf‘g‘iﬂ’]ﬂﬁl’Nﬂ‘jqﬂﬂ‘i‘jﬂ(ﬁuﬂ’]W‘mN

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair 1 N1UNUQY M08 NI NET9A 21.56 18 4.30 1.01370
PRISYY
ﬂ’ﬁLLﬂﬂ/ny]@EI’Nﬂﬁ’Nﬂi‘iﬂ 10.17 18 3.05 71970
NBRIEYU
Paired Samples Correlations
N Correlation Sig.
Pair 1 ﬂ’ﬁLLﬂﬂ/fy’Wlﬂ?_l’Nﬂﬁ’Nﬂﬁ‘iﬂ 18 933 .0001

Na9ELN & naunileynn

AUNFTWNATIANDUITLN

Paired Samples Test

Paired Differences

95% Confidence

Interval of the

Std. |Std. Error Difference Sig. (2-
Mean |Deviation| Mean | Lower | Upper t df tailed)
Pair 1 Maunayneswaswassn| 1139 1.819|  0.428| 10.484| 12.204| 26.56| 17 .00

o A v
NI — ﬂq‘iLLﬂﬂfy‘W]

AYNNTNFTIANDUTLN

1 1 o 1 v A QIQ s
A1 Sig = .00 LRI HNELUIEENAIYANANTINNNTIEENTINEANERS

ANuHIAISNANET SonuNaEEuguULTINTe Sazununisuniayniesng

1 1
a

v 4 o ! % o o/ a { o
FTNFFIANAITEUGININBUEEN peiTad Ay afifinisssiy .05
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v ! v L4
2.2 nan1idaaudigy ﬂZLLﬂHﬂ’J’]NN’]N’]‘JﬂTMﬂ’]‘JLLﬂﬂiy‘iﬂ’]ﬂEl’Nﬂ‘i’NN‘i‘iﬂ

‘i"lﬂg’]u
Paired Samples Statistics
Std. Std. Error
Mean N Deviation Mean
Pair 1 ARNUAINGES (MAQEe 4.17 18 0.99 232
AWNUAINNAGEY (NEWEEW) 2.17 18 0.71 167
Pair2  AWWLTEYYN (MASEEY 4.39 18 0.78 183
ATy (neuden 1.89 18 0.76 179
Pair3  SIANNAFIN (MAGL) 4.22 18 1.06 250
éT’mmagm (newEen 2.11 18 0.68 159
Paira  AWNLAIREL (MAIBEW) 433 18 1.03 243
AUNLARBY (NEWELW) 1.83 18 0.71 167
Pair5  BENSUNRIINNITAUND (MAIEEM) 4.44 18 0.92 217
SBNSUHATINNTAWNY (ND1EEM) 217 18 0.79 185
Paired Samples Correlations
N | Correlation Sig.
Pair1 AT&A2 18 887 .000
Pair2 B1&B2 18 676 .002
pair3 Cl1&C2 18 .784 .000
Pair4a D1&D2 18 .728 .001
Pair5 E1&E2 18 785 000
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Paired Samples Test

Paired Differences

95% Confidence Interval of

the Difference

Std. Std. Error Sig.
Mean |Deviation Mean Lower Upper t df (2-tailed)
Pair1 Al - A2 2.00 485 114 1.759 2.241 17.49 17 00
Pair2 B1-B2 2.50 618 146 2.193 2.807| 17.15 17 .00
pair3 C1-C2 2.11 676 159 1.775 2447  13.24 17 .00
Pair4 D1-D2 2.50 707 167 2.148 2.852|  15.00 17 .00
Pair5 E1-E2 2.28 575 135 1.992 2563 16.82 17 .00

=%

1 1 o ] [ A > s
A1 Sig = .00 LFAN3 HNIEFNTL Tﬂuﬂf}fﬂﬁ@ﬂ@ﬂ‘i‘iﬂﬂ"l‘jL%EIHEQV]EI’]W’]N@]‘J

v 1

AINUHIAISNANET SnuNaEEuguLLTINTe 1eeinGeuiulszonfnedi 5

v 1 v ¢ o v o
ﬁﬂZLL‘H‘Hﬂ’]‘jLLﬂﬂ/fy‘Vi’]ﬂ?_l’Nﬂ‘j’]\‘iﬂ‘j‘iﬂ f‘V’]LLHﬂLﬁH‘i’]T&I@’]H %NQL%%IHZSGﬂ

ada

g NRadAYaliRTI9zAU .05

INBDILAHI

3. NANTISUSHULIRUAZILWY t-test WUL One-Samples Statistics AZUWWYINEY

o 1 o o c 1, v 1 A v ]
navineniin semnamasBauiuinamiiiualy ienaseuansfgIueed 3

One-Sample Statistics

N

Mean

Std. Deviation

Std. Error Mean

VNHNIT9INIINTAN (Ma93s%)

18

12.06

1.893

446

One-Sample Test

Test Value =70
Mean 95% Confidence Interval of
Sig. (2- | Differenc the Difference
t df tailed) e Lower Upper
ﬁﬂ‘i&ltﬂ’]‘iﬁ’mﬁmﬁuﬁﬂ 129.84 17 .00| -57.944 -58.89 -57.00]
(NAIAYY)
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A1 Sig. = .00 WAA9IN YinEzN1TYeTnineesinEeusLlsranFnEn
191 5 MBeUALAAT9NTTHNITELUTINYIANTATAMHLUITLANFNET 59N
Bawguuusanile fazuuiiafessuay 80.40 Fegenaunoummnnsfinivualy fe

7988y 70 pE RN RIAYNNEDFATTEAL .05

4. uan138ULIEUAZILWY t-test WL Dependent Group Paired Samples

Statistic ATUWHHHARNONTNNNIFTEYY TENINNBUELULATNAITEN NENAREL

ANNFFMVRT 4

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair 1 waﬁqu%wwmm%m (MAIFL) 26.22 18 170 401
waﬁqu%wwmm%m (NBUEEN) 20.06 18 286 674

Paired Samples Correlations

N Correlation Sig.

Pair1  WAANONDNINITEYN (MANEEN) & 18 276 268

NARNENTNINNITELN (NDWEYN)

Paired Samples Test

Paired Differences

95% Confidence

Interval of the

Std.  |std. Error|__Difference

Mean [Deviation| Mean | Lower | Upper t df

Sig.

(2-tailed)

Pair 1 WAANOYND MawEEW) - | e167| 2.895 682| 4.727| 7606 9.04 17
WAFNEYIS (NaWiFen)

.00

AT Sig. = 0.00 WAANIT UNIEEUAEEUAELATINTINNNTIELNS

'3

<« ! o v ! o =X
ANYPNEATATHUNINLANANEA FIAUNNTEENTWLLIINED HASUUUNATNGND

= v A =Y ! A o/ C o/ Qadl o
NNNITGEUNAITYUGINIINDUGEH D NWHNRINIAYNWAAFNITEAL .05
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' o 1% 1 v Pl
5.1 NAUEYY ‘V]ﬂﬂ’m_lWJLL‘U‘EW’]Nﬂ”ﬁLLﬂﬂiy%’]ﬂElqdﬂ‘iqﬂﬂ‘ﬁﬂ LR

NARNONDNNNTTIEU A8 One-way ANOVA

5.1.1 nerauannadidasmu

1 manaspuainillnessnistafifoayasiawlsvisanasn

' =% v A = ¥ a A !
NBRLTHRERSIAILTEH HOTTLITILL Lij‘lﬂﬂdﬂﬂm‘ifi‘j’ﬂrﬂ

One-Sample Kolmogorov-Smirnov Test

mauntiym | nsuntlgm HNARNEND NARNEND
El?_ll’]\‘iﬂ‘;"lx‘iﬂ‘i‘ié El?_ll’]\‘iﬂ‘;"lx‘iﬂ‘i‘ié NNNITEYY NNNITEYY
DAL NAIFIY (NBWEL) (MRIFEN)
N 18 18 18 18
Normal Parameters®® Mean 10.17 21.56 20.06 26.22
Std. Deviation 3.053 4.301 2.859 1.700]
Most Extreme Absolute .188 A77 129 176
Differences Positive 188 129 097 153
Negative -.157 =177 -.129 -176
Kolmogorov-Smirnov Z .799 .752 .549 .748
Asymp. Sig. (2-tailed) .545 .623 .924 .630]
a. Test distribution is Normal.
b. Calculated from data.
@"lﬂﬂ"l‘iﬁLﬂ‘i’]:ﬁ“ﬁlymﬁuﬂ%’Ngu ‘IN‘LI’JI’I F%’I Sig. ﬁﬁi’mﬁﬂﬂ’i’] .05 LL’NGN'JI’I

ALUHKAILLSYNEIAT NORBYULATARIGEN SnN19uanuaiinlasng Seutluly

¥ dy ¥ ¥ an ¥ a < =
ATHUBANAN LU@\?Wuﬂﬂﬁﬂq‘iTﬁﬂﬂmﬂ’lﬂﬂq‘i’JLﬂ‘i’]%ﬁﬂ')"lNLLﬂ‘iﬁ‘i’Ju‘W’]\‘lLﬂ?;l’l

(One-way ANOVA)

¥ ¥ ¥ { (% o o 9 (%
2 nN1AFaUIeANaIdaenfgITUANHANAUTIEIAIUL TR

VNHDIF



KMO and Bartlett's Test

df

Sig.

Bartlett's Test of Sphericity  Approx. Chi-Square

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

495
35.966

.00

283

! ! o/ 3 o/ o/ o/ < &
A1 Sig. = .00 WAA9IN FulTauTsEBIdafANaNUE Badullnu

2RANAIT IANYIN1T A AR ANOVA LAY MANCOVA

v 1% 1% [ - Pl
3 N9NANDLADANAILTBIANABINITNNNNIDIHAZNDAITN

RIEHERTERY
Box's Test of Equality of Covariance Matrices®
Box's M 3.600
F 484
dfl 6
df2 5.608E3
Sig. 821

Tests the null hypothesis that the observed covariance matrices

of the dependent variables are equal across groups.

a. Design: Intercept + Group + testc + teste

AN Sig. HINNI1 .05 LARNAT FALUTATHYNEAIAIR NI NBAITN

1 (N 1 v [ v v AA A s
LUFUSIUTINNINY %@LﬁufﬂmmmﬂmLﬁmmu%mmﬁ%mﬂm AUATTIZWATIN

wu9U99u

L4 ! 1
5.1.2 9A511 One-way ANOVA WNEVIANDLAIMHUANANADI AL LU

|
A o/

NBWEYY FENIINNFHUARANHZNTZUIHNNTITN

Test of Homogeneity of Variances

ANYFINAT G UINNATY URZHI

Levene Statistic df1 df2 Sig.
NN MIBENETNNTIANDWELN 274 2 15 764
mﬁqu%mamm%mnmﬁm 038 2 15 963
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ANOVA
Sum of Squares df Mean Square F Sig.

m‘mﬁ/ﬁiyﬁqﬂﬂlq\" Between Groups 120.333 2 60.167 23.646 .00
FIWHTIANDUEEN  \within Groups 38.167 15 2.544

Total 158.500 17
W@ﬁ’qu%m@m’i Between Groups 8.111 2 4.056 465 .64
GaunauGeu Within Groups 130.833 15 8.722

Total 138.944 17

! L4

IINANTN WL BB UTT S AU N HENTTUIRNNTN NN AR AT
Uy MeE WA NIIANEWEW uAnANsTueeefitef Ay neaaRvisysy
05 FUAUUHHARHNEVNIIMTEeunawEen Tuuananeiu eiunisedadauls
Lmﬁﬂ%@uﬁ%ﬁwmi@miLmamwwmmmmﬁLﬁmmﬂmﬁmmﬁ%ﬁmﬁ@ﬂﬁumﬁ
BaugnEmaRsAI AN ANEY TantUnsEeuguuusaniie dak Adud
Genlyadn One-way MANCOVA TN AT AT BL AT UAN AN B AT
waaBeunsunTymesneas9Tsnne U
5.2 MAIBEW NARBLAIMUIAIHNT LT MIBE AT NTTIA LAY

NAANOVDNINITIEYU NIBNT AUAILATH One-way MANCOVA

Descriptive Statistics

VINBLNTLUIUNITNN
ANgFanI Mean [ Std. Deviation N
ANy NeE a9 #in 16.83 1.47 6
Moa3EM UILNa 2150 2.26 6
g9 26.33 1.21 6
Total 21.56 4.30 18
HARNOYBNNINITBenAsEes  sin 25.17 1.94 6
UIUNA 27.17 1.47 6
g9 26.33 1.21 6
Total 26.22 1.70 18
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Multivariate Tests

Hypothesis
Value F df Error df Sig.
Pillai's trace .82 4.54 4.00 26.00 .00
Wilks' lambda .27 5.47° 4.00 24.00 .00|
Hotelling's trace 2.30 6.34 4.00 22.00 .00
Roy's largest root 2.14 13.91° 2.000 13.00 .00

Each F tests the multivariate effect of YINBLNTLUIUNITNINAINLIAIEAT. These tests are based on

the linearly independent pairwise comparisons among the estimated marginal means.
a. Exact statistic

b. The statistic is an upper bound on F that yields a lower bound on the significance level.

99AA1979 AN Wilks’ Lambda §1An Sig. = .00 kan9a7 nnsunileyymang
ANTTIALAZNAANGNEIINNTEaU seinEeuifissduvinenszuaunis
NANENFERT 9 DA uazsin AlAsunIasaunaegARansINnIaEeug
AngraRTANLIESNANEN UM EuguuuTinde unnansiuesnd
sudAnmsRTiaziy 05 gadesssniamanussanduadneallan auen
Anmzntaziaulans sziinamdauiudeunnaneiobel fah gAdudousn
AsnzmBaudiusaulsanniiazdaulsnisn TaeTea@s One — way ANCOVA

5.3 NAIAEUANBLAILLUTAHNNTUNTYNIBE NETNNTIA AMENTR

One —way ANCOVA

Univariate Analysis of Variance
Descriptive Statistics

Dependent Variable : N19UNUYWIALNFTNATIANAITLN

VTﬂmﬂ'ﬁzmumﬁmﬁwmmﬂm% Mean Std. Deviation N

#in 16.83 147 6
UIUNA 21.50 2.26 6
6N 26.33 1.21 6
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Descriptive Statistics

Dependent Variable : N19UNUYWIALNFTNATIANAITLN

PNEYNTEUANNIN NN AR Mean Std. Deviation N
#in 16.83 147 6
UIUN|N 21.50 2.26 6
6N 26.33 1.21 6
Total 21.56 4.30 18
Tests of Between-Subjects Effects

Dependent Variable : miLLfTﬁfymﬂéNﬂ;NﬂﬁﬁwﬁqL‘%?—Ju

Type lll Sum of
Source Squares df Mean Square F Sig.
Corrected Model 291.08¢ 3 97.03 58.13 .00
Intercept 72.36 1 72.36 43.35 .00
AT 20.30 1 20.30 12.16 .00
Group 17.24 2 8.62 5.16 .02
Error 23.37 14 1.67
Total 8678.00 18
Corrected Total 314.44 17

a. R Squared = .926 (Adjusted R Squared = .910)

BRI NATLAUTINELNTZUINNITNNANLIANEAT WU Sig. AL
02 waninEeRRnITuNIYnIes NATNETIALANANANEYNRTE R AYN TR

dl L cﬂl ¥ ' =) ' o/ ! ! o A dld o/ o/
ngeny .05 LW@T‘WW‘EWUQ"INV"IQWNLLV’IﬂG’]’NﬂH‘iZ‘VT’J’NﬂZﬁNHﬂL‘EEHWN‘EZWUWW&IZ

v
=2 o

NFYUAUNITNIANSIERS §9 Umnans uazen uglauns widedainnismaasy

U

o a s ' ¥ an
AYNAY (Post Hoc) Tmﬂm‘mm‘mmLﬁ%ﬂmﬁﬂmﬁmm@ ALNDF Sheffe
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Post Hoc Tests
SLAUYINEENSEUINAISNIINYIATRAS

Multiple Comparisons

NN NIBYNFTNNTIANAIF LN

Scheffe

() 5z@u (J) 526y 95% Confidence Interval

YINwe YINwL

N9UIUNTIT NITUIRUNTT

N N Mean Difference

AgFanT INLIFEns (I-J) Std. Error Sig. Lower Bound Upper Bound

#in Yunans 467 98507 00 73399 ~1.9934
g9 ~9.50° 98507 .00 ~12.1733 -6.8267

Ununans  @n 467 98507 00 1.0934 73399
g9 _4.83" 98507 .00 ~7.5066 ~2.1601

aN #in 9.50" 98507 .00 6.8267 12,1733
UIUNAT 4.8% 98507 .00 2.1601 7.5066

Based on observed means.

The error term is Mean Square(Error) = 2.911.

*. The mean difference is significant at the .05 level.

dl 1 1 dl v [ v L2

HEAREUANNUANANNBIANRRLN1TUATYMNIBENRTNETTA TIWHN
AINTTALNINEENTZUINN TN anEaainBewdueg wuan sindauid
FLAUYINELNTLUINNITVININGIPNEATANNE HN1TUNTY N0 NETNETIALANGT
s i dAyatiAniardy .05 41w 3 g laun ShiBeunfissduines
ATLUIUNITNIAINLIPAATE HN15UNTEYN1e8NATNETIAGININHNIEEURSLAY
MNEENTTUIUNTN NN IFAATUIUNAWNUATF AMNaRD Lazsinizeuiisssy
MNEENTTUIUNITNNINYIAERTUIUNA N Jn1sundymag NaTNETIAgINT
o/ = dld o/ o/ =Y < é ! = o/ o o/ QQdI
UNEYUARTEALINELNTLUIUNITNNINEFERTAT DEN9Rsid AN NaTR7

Sv@1 .05
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o/ o/ o/ Q‘ ¥ aan
5.4 WRIEUU NAFaUAILLTAH NﬂﬂNq%ﬁW’Nﬂ’]‘jﬁiﬁu AIHNDG

One-way ANOVA

One way-ANOVA

NARNONTN9NITELUNAI T

Descriptives

Std. Std. 95% Confidence Interval for Mean
N Mean |Deviation| Error Lower Bound Upper Bound | Minimum | Maximum
#in 6] 25.17 1.94( 792 23.13 27.20 23 28
UIUNA 6| 2717 1.47]  .601 25.62 28.71 25 29
BN 6| 26.33 1.21 494 25.06 27.60 25 28
Total 18| 26.22 1.70 401 25.38 27.07 23 29
Test of Homogeneity of Variances
HATHEYIBNNSNTBemndsBay
Levene Statistic df1 df2 Sig.
.880 2 15 435
ANOVA
HATHEYIBNNSNTBemndsBay
Sum of Squares df Mean Square F Sig.
Between Groups 12.11 2 6.06 2.46 A2
Within Groups 37.00 15 2.47
Total 49.11 17

1 v o A Ps 1 . L
LﬁﬂW@’]‘EM’]@ﬁZﬂUWﬂEZﬂ‘iz‘i_lf}uﬂ”]‘i‘i/]’N’J‘V]?:I’]ﬂ’]ﬂ(ﬁ’l‘i WLI1 Sig. Ay .12

WAPNIHNIEEUARSLALYINEENTLUINNITNIAINYIFNERT 69 UTUNATS Uazsn

= o/ Q( =% ! ' o
NN@NNQWﬁWWQﬂW‘EL‘iﬂ‘IﬁN HANEIINTN
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