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62910110: MAIJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
KEYWORDS: STEM EDUCATION APPROACH, PROBLEM SOLVING ABILITIES,

PHYSICS LEARNING ACHIEVEMENT

KORN KOORAMASUWAN : EFFECTS OF STEM
EDUCATION APPROACH ON PHYSICS LEARNING ACHIEVEMENT AND PROBLEM
SOLVING ABILITIES OF GRADE 10" STUDENTS . ADVISORY COMMITTEE:

THANAWUTH LATWONG, Ed.D. KITTIMA PANPRUEKSA, Ed.D. 2024.

This research aimed 1) to compare physics achievement of tenth grade students by
using STEM Education approach between before learning and after learning 2) to compare
physics achievement of tenth grade students by using STEM Education approach between before
learning and 70 percent criteria 3) to compare problem solving abilities of tenth grade students by
using STEM Education approach between before learning and after learning and 4) to compare
problem solving abilities of tenth grade students by using STEM Education approach between
before learning and 70 percent criteria. The participants were 40 tenth grade students who studied
in the second semester of 2023 academic year at Darasamitr School. They were selected through
the cluster random sampling. The research instruments were; 1) lesson plans using STEM
Education approach, 2) physics achievement test and 3) problem solving abilities test. The data
were analyzed by mean, standard deviation, dependent sample t-test and one sample t-test.

The research results were found as follows;

1) The posttest scores of physics achievement test of tenth grade students after learning
with STEM Education approach were statistically significant higher than the pretest scores at the
.05 level.

2) The posttest scores of physics achievement test of tenth grade students after learning
with STEM Education approach were statistically significant higher than the 70 percent criteria at
the .05 level.

3) The posttest scores of problem solving abilities of tenth grade students after learning
with STEM Education approach were statistically significant higher than the pretest scores

criteria at the .05 level.



4) The posttest scores of problem solving abilities of tenth grade students after learning
with STEM Education approach were statistically significant higher than the 70 percent criteria at

the .05 level.
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Y ' v o Y J a
M1 19 MarTinnudeandes (I0C) veauviaaseiugalszasansisonuiiaz nganssu

fidoansia
. 5$€1’ummﬁﬂsﬁummﬁ§ﬁmm@ - ,
VON 3 3 3 3 3 10C WNANTIIUAIITH
AUN 1 AUN 2 AUN 3 AUN 4 AUN S
1 +1 +1 +1 +1 0 0.80 1918
2 +1 +1 +1 +1 +1 1.00 1918
3 +1 +1 +1 +1 +1 1.00 1918
4 +1 +1 +1 +1 +1 1.00 1918
5 +1 +1 +1 +1 +1 1.00 418
6 +1 +1 +1 +1 +1 1.00 418
7 +1 +1 +1 +1 +1 1.00 418
8 +1 +1 +1 +1 +1 1.00 418
9 +1 +1 +1 +1 +1 1.00 1G]
10 +1 +1 +1 +1 0 0.80 T4 1%
11 0 +1 +1 +1 +1 0.80 T4 1%
12 +1 +1 +1 +1 +1 1.00 iEAET
13 +1 +1 +1 +1 B 1.00 191
14 +1 +1 +1 +1 +1 1.00 1918
15 +1 +1 +1 +1 +1 1.00 1918
16 +1 +1 +1 +1 +1 1.00 1918
17 +1 +1 +1 +1 +1 1.00 1918
18 +1 +1 +1 +1 +1 1.00 1918
19 +1 +1 +1 +1 +1 1.00 1918
20 +1 +1 +1 +1 +1 1.00 1918
21 +1 +1 +1 +1 +1 1.00 1918
22 +1 +1 +1 +1 +1 1.00 1918
23 +1 +1 +1 +1 +1 1.00 1918
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Foit - - - - T 10C  WamsInIIHh
AUN 1 AUN 2 AUN 3 AUN 4 AUN S
24 +1 +1 +1 +1 N 1.00 1918
25 +1 +1 +1 +1 il 1.00 194
26 +1 +1 +1 +1 +1 1.00 418
27 +1 +1 +1 +1 +1 1.00 418
28 +1 +1 +1 +1 0 0.80 418
29 +1 +1 +1 +1 +1 1.00 418
30 +1 +1 +1 +1 +1 1.00 418
31 +1 +1 +1 +1 0 0.80 518
32 +1 +1 +1 +1 +1 1.00 1918
33 +1 +1 +1 +1 +1 1.00 1916
34 +1 +1 +1 +1 +1 1.00 T4l6
35 +1 +1 +1 +1 +1 1.00 1918
36 +1 +1 +1 +1 +1 1.00 1916
37 0 +1 +1 +1 -1 0.80 1918
38 0 +1 +1 +1 +1 0.80 1918
39 0 +1 +1 +1 0 0.60 1918
40 0 +1 +1 +1 +1 0.80 1918
41 +1 +1 +1 +1 +1 1.00 1918
42 +1 +1 +1 +1 +1 1.00 {EA LT
43 +1 +1 +1 +1 +1 1.00 191
44 +1 +1 +1 +1 +1 1.00 T4 1
45 +1 +1 +1 +1 +1 1.00 91
46 +1 +1 +1 +1 +1 1.00 IEAET
47 +1 +1 +1 +1 0 0.80 T4 1
48 +1 +1 +1 +1 +1 1.00 T4 1
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Foit - - - - T 10C  WamsInIIHh
AUN 1 AUN 2 AUN 3 AUN 4 AUN S
49 +1 +1 +1 +1 +1 1.00 418
50 +1 +1 +1 = 0 0.80 1918
51 +1 +1 +1 +1 +1 1.00 418
52 +1 +1 +1 +1 +1 1.00 418
53 +1 +1 +1 +1 +1 1.00 1918
54 +1 +1 +1 +1 0 0.80 1416
55 +1 +1 +1 +1 +1 1.00 194
56 +1 +1 +1 +1 -1 1.00 1418
57 +1 +1 +1 +1 +1 1.00 1918
58 +1 +1 +1 +1 +1 1.00 1916
59 0 +1 +1 +1 0 0.60 T4l6
60 +1 +1 +1 +1 +1 1.00 1918
61 +1 +1 +1 +1 +1 1.00 1916
62 1 +1 +1 +1 +1 1.00 1918
63 +1 +1 +1 +1 +1 1.00 1918
64 +1 +1 +1 +1 +1 1.00 1918
65 +1 +1 +1 +1 +1 1.00 1918
66 +1 +1 +1 +1 +1 1.00 1918
67 +1 +1 +1 +1 +1 1.00 {EA LT
68 +1 +1 +1 +1 +1 1.00 191
69 +1 +1 +1 +1 +1 1.00 T4 1
70 +1 +1 +1 +1 +1 1.00 91
71 +1 +1 +1 +1 +1 1.00 IEAET
72 +1 +1 +1 +1 +1 1.00 T4 1
73 +1 +1 +1 +1 +1 1.00 T4 1
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AUl AuN2 auii3  aund4  auis
74 +1 +1 +1 +1 +1 1.00 1418
75 +1 +1 +1 +1 +1 1.00 4914
76 +1 +1 +1 +1 +1 1.00 4914
77 +1 +1 +1 +1 +1 1.00 A
78 +1 +1 +1 +1 +1 1.00 A
79 0 +1 +1 +1 +1 0.80 1418
80 0 +1 +1 +1 4 0.80 4914
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M3197 21 AANNEING1Y (P) HAZAIDIUINVILUN (D) "UENLL‘]J‘U’J@]Naﬁlli]’ﬂ‘ﬁ%%‘]ﬂﬁfﬁﬂu?"]ﬂ

ara 4 1% g’/ 9 = A o 9
NENd 52AUFUNTINANEIN 4 311U 80 V0

wNanl1i Wanl13

. ' Todw | ' LAY

o | mP | mD |dszdi | . | Yen | mP | mD |l |

UON UON

H H

1 0.85 0.1 WU - 21 0.13 | -0.03 | lumu -
2 098 | 0.03 | luru - 22 043 | 0.08 | lusu -
3 073 | 0.18 | lusu - 23 0.45 0.1 AU -
4 063 | 023 AU 1 24 035 | 025 WY 8
5 093 | 0.08 | lairu - 25 0.63 | 023 WY 9
6 0.5 0.25 AU 2 26 0.5 0.25 WY 10
7 0.08 | -0.08 | lairiu - 27 0.65 0.3 AU 11
8 0.88 | 0.13 | lusu : 28 0.83 | 0.13 | luru -
9 0.58 | 038 | wWu 3 29 0.5 025 | MU 12
10 0.08 | -0.03 | luru - 30 045 | 033 | wu 13
11 065 | 035 | 4 31 0.1 -0.05 | luru -
12 0.9 0.1 | lairu - 32 0.58 | 043 AU 14
13 0.88 | 0.08 | lairiu - 33 038 | 023 AU 15
14 0.9 0.05 | lairu - 34 043 | 028 | mu 16
15 0.4 025 | MU 5 35 043 | 043 | wu 17
16 065 | 035 | W 6 36 0.65 | 035 | #U 18
17 0.83 | 0.18 | luru - 37 023 | 0.08 | luru -
18 0.83 | 0.18 | luru - 38 033 | 023 | wu 19
19 083 | 0.18 | lewm | - 39 083 | 0.13 | ldeiwm| -
20 0.4 0.3 AU 7 40 0.6 0.3 WY 20
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15190 21 (99)

1% 1%

Foit MP | MD Hant She | doft | e | MD Hant il

tssidiv | ssdive |

VON UON

41 073 | 028 | #U - 61 | 058 | 023 | wu 32
42 0.65 | 03 AU 21 62 | 065 | 02 AU -
43 0.65 | 035 | wu 22 63 04 | 01 | lawm -
44 0.65 | 035 | wWu 23 64 | 048 | 038 | WU 33
45 038 | 028 | laew | 24 65 | 0.63 | 028 | WU 34
46 0.6 | 025 | U 25 66 | 055 | 035 | mu -
47 04 | 02 AU 26 67 | 065 | 025 | wu -
48 0.65 | 0.3 AU 27 68 | 063 | 038 | mu -
49 05 | 025 | U - 69 | 065 | 025 | mu -
50 053 | 033 | wWu - 70 06 | 03 WU -
51 0.55 | 035 | wu - 71 | 065 | 025 | #Wu 35
52 0.58 | 028 | mu - 72 | 065 | 035 | #u 36
53 0.65 | 035 | wWu 28 73 06 | 035 | wu 37
54 0.53 | 038 | U - 74 | 06 | 025 | wu 38
55 073 | 0.13 | lusu - 75 | 055 | 03 WU -
56 0.65 | 03 AU 29 76 | 055 | 035 | #u -
57 048 | 028 | wWu 30 77 | 058 | 028 | WU -
58 07 | 025 | - 78 | 043 | 0.18 | liru -
59 048 | 023 | wWu 31 79 | 053 | 028 | WU 39
60 05 | 035 | wu - 80 06 | 025 | wu 40
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15197 22 MANNEINGIY (P) azMI01U1ULUN (D) ‘U’t’NLL‘U‘U’JﬂNaﬁmﬂﬂ‘ﬁ‘ﬂﬂﬂ'ﬁﬁﬂu?%’?

aa J v & o =2 A o 9
Wand seAUYUNTONANEIUN 4 914U 40 99

L 4 | manuenn | mdwne | L | manaenn | M8
Yo , ) Yo , )
Qe P) | Swun (D) Qe (P) | Swwun (D)
1 0.63 0.23 21 0.65 0.3
P 0.5 0.25 2 0.65 0.35
3 0.58 0.38 23 0.65 0.35
4 0.65 0.35 24 0.38 0.28
5 0.4 0.25 25 0.6 0.25
6 0.65 0.35 26 0.4 0.2
7 0.4 0.3 27 0.65 0.3
8 0.35 0.25 28 0.65 0.35
9 0.63 0.23 29 0.65 0.3
10 0.5 0.25 30 0.48 0.28
11 0.65 0.3 31 0.48 0.23
12 0.5 0.25 32 0.58 0.23
13 0.45 0.33 33 0.48 0.38
14 0.58 0.43 34 0.63 0.28
15 0.38 0.23 35 0.65 0.25
16 0.43 0.28 36 0.65 0.35
17 0.43 0.43 37 0.6 0.35
18 0.65 0.35 38 0.6 0.25
19 0.33 0.23 39 0.53 0.28
20 0.6 0.3 40 0.6 0.25

1 9
g agduuyiaimenly1dsuau 40 4o Tamnimesae Tl

1. AANNEINIY (P) UADEITZHIN 0.33-0.65

2. MBI UUA (D) AR 0.20-0.43

3. A1ANUFBIUNINY 0.96
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(Ex-Tx

I'CC = 1' N .
(k-1) ), (X,-C)?
K = 40
W — B0
YX2 = 27915
YV (X-0F = 2856l
k Z Xi' Z Xi2
e 3 1' ¥y —  2Bn
(k-1) ), (X,-C)?
40(951)-(27,915)
Fec = 1=
(40-1)(28,561)
38,040-27,915
Fee = Feawm
(39)(6,029)
10,125
Fec = 1-
235,131
l'ce = 1-0.04

l'ce = 0.96
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d‘ 1T v A 9 Y] 4 =] 9
MTN 23 MAFUANNTDAA[DI (I0C) SU?JQGU@\HL‘UUﬁﬁﬂﬂﬂ‘gﬂﬂigﬁﬂﬂﬂWﬂﬁﬂugLlag

woAnIsuRADINI TA
o v 4 szé’ummﬁmﬁmmcﬁﬂww - ,
HYYINUON 3 % 3 3 3 10C WNANTIIIAINTH
AUNLT AUN2 AUN3 AUN4d AUNS
1 +1 +1 +1 +1 0 0.80 1918
2 +1 +1 +1 +1 0 0.80 1918
3 +1 +1 +1 +1 0 0.80 1918
4 +1 +1 +1 +1 0 0.80 1918
5 +1 +1 +1 +1 0 0.80 1916
6 +1 +1 +1 il 0 0.80 1918
7 +1 +1 +1 +1 0 0.80 1916
8 +1 +1 +1 +1 0 0.80 1918
9 +1 +1 +1 +1 0 0.80 1416
10 +1 +1 +1 +1 0 0.80 T4 1%
11 +1 +1 +1 i 0 0.80 T4 1%
12 +1 +1 +1 +1 0 0.80 91
13 +1 +1 +1 +1 0 0.80 91
14 +1 +1 +1 +1 0 0.80 191
15 +1 +1 +1 +1 0 0.80 191
16 +1 +1 +1 +1 0 0.80 iEA LT
17 +1 +1 +1 +1 0 0.80 91
18 +1 +1 +1 +1 0 0.80 91
19 +1 +1 +1 +1 0 0.80 91
20 +1 +1 +1 +1 0 0.80 1918
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STAUANUAAAUUD I T IV 1TY

wuiador 3 3 3 3 3 I0C  WamsIANH
AUNLT AUN2 AUN3 AUN4 AUNS
21 +1 +1 +1 +1 0 0.80 1918
22 +1 +1 +1 ol 0 0.80 1918
23 +1 +1 +1 +1 0 0.80 1918
24 +1 +1 +1 +1 0 0.80 1918
25 +1 +1 +1 1 0 0.80 1918
26 +1 +1 +1 +1 0 0.80 418
27 +1 +1 +1 +1 0.80 418
28 +1 +1 +1 +1 0 0.80 1418
29 +1 +1 +1 +1 0 0.80 1918
30 +1 +1 +1 +1 0 0.80 1916
31 Sl +1 +1 +1 0 0.80 1918
32 +1 +1 +1 +1 0 0.80 1418
33 +1 +1 +1 +1 0 0.80 1918
34 +1 +1 +1 +1 0 0.80 1918
35 +1 +1 +1 +1 0 0.80 1918
36 +1 ) +1 +1 0 0.80 1918
37 +1 +1 +1 +1 0 0.80 1918
38 +1 +1 +1 +1 0 0.80 1918
39 +1 +1 +1 +1 0 0.80 91
40 +1 +1 +1 +1 0 0.80 191
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AMANNENNOIEY (P) HazA1S 108 muUn (D) vosmuuIaanuaansiumsunifam

M3197 25 A1AWEINGE (P) LazAI6IUIT LN (D) YouuLianua s Tumsuddgm

U 10 AWM IDL

aeUMIaM foii P A D N hiludod
szitiu
1 0.51 0.23 AU 1
2 0.50 0.35 WY 2
1 3 0.50 0.40 WY 3
4 0.60 0.25 AU 4
5 0.56 0.28 AU 5
6 0.53 0.25 AU 6
: 7 0.50 0.20 A 7
8 0.58 0.40 WY 8
9 0.44 0.23 AU -
10 0.53 0.40 WY -
\ 11 0.54 0.43 AU -
12 0.61 0.23 AU -
13 0.60 0.30 AU -
14 0.48 0.40 AU -
* 15 0.61 0.08 Tairu -
16 0.53 0.15 Tairu -
17 0.60 0.25 AU 9
18 0.54 0.23 AU 10
’ 19 0.59 0.38 AU 11
20 0.49 0.33 A, 12
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15190 25 (99)

AOUMTEN foi mMP D rant Wiludod
szidiu
21 0.60 0.45 WY 13
22 0.44 0.23 AU 14
° 23 0.54 0.28 WU 15
24 0.45 0.30 WY 16
25 0.51 0.08 Tsiru -
26 0.53 0.10 Tsiru -
! 27 0.45 0.25 AU -
28 0.48 0.30 AU -
29 0.48 0.20 AU 17
30 0.56 0.33 AU 18
° 31 0.48 0.25 AU 19
32 0.45 0.35 AU 20
33 0.45 0.45 AU 21
34 0.51 0.28 AU 22
’ 35 0.49 0.43 WY 23
36 0.48 0.65 AU 24
37 0.54 0.18 Tsiriu -
38 0.50 -0.05 Tairu -
10
39 0.54 0.18 Tairu -
40 0.44 0.43 AU -
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M3197 26 A1AWEINGE (P) LAzAISIUIIT LN (D) VoLuUIAnUa T Tumsuddam

A A A Y o L4
FeamanaeuiuulIae 91U 6 ADIUNTU

AOUMTEN foi P A1 D rants Wiudod
szidiu
1 0.51 0.23 Y 1
2 0.50 0.35 AU 2
1 3 0.50 0.40 AU 3
4 0.60 0.25 AU 4
5 0.56 0.28 WU 5
6 0.53 0.25 AU 6
? 7 0.50 0.20 WU 7
8 0.58 0.40 AU 8
9 0.60 0.25 AU 9
10 0.54 0.23 AU 10
’ 11 0.59 0.38 A 11
12 0.49 0.33 AU 12
13 0.60 0.45 AU 13
14 0.44 0.23 AU 14
* 15 0.54 0.28 WY 15
16 0.45 0.30 AU 16
17 0.48 0.20 A 17
18 0.56 0.33 A 18
’ 19 0.48 0.25 AU 19
20 0.45 0.35 AU 20
21 0.45 0.45 AU 21
21 0.51 0.28 AU 21
° 23 0.49 0.43 A 23
24 0.48 0.65 A 24
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{ ° C4 [ [ g
vuomg Yeaeuiiden lu1gsuau 6 aorumsal Tanuazasae l1il
1. ANANINGY (P) UADYTEHIN 0.44 —0.60
)
2. MEIMIITWUN (D) UAIRIUA 0.20 — 0.65

3. AANUAFBNUMIND 0.84
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a d A4 o o v A A A
f'n‘i’J!ﬂ’i1$‘ﬁﬂ1ﬂ'313~I!“lii’)N‘Mslli’)Q!!‘U‘U'Jﬂﬂ'ﬂN%ﬂNTﬂuﬂTi!!ﬂﬂiyﬂ] 13DININADUN

uuIAs Tagmsmiauiszansueavh (A-Coefficient) Taglignsvosnsouin

LS
LS

n Z Si2
- (1_
n-1 St2

24

)

16.5397436

84.7282051

24

— (1-0.19520942)
24-1

24

— (0.80479058)
24-1

0.83978148
0.84
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Yo

H o £ a aAa s A o o o £
ﬂTi'l\‘i‘ﬁ 27 ﬂ$LluuWaﬁi]f]‘l’l‘ﬁﬂ']ﬁﬂWﬁﬁﬂu'J‘lﬂWﬁﬂﬁ ﬁUlﬂ'i‘]_lﬂWﬂﬂ']'iﬂH!‘UU')ﬂNaﬁlli]ﬂ‘ﬁ

= a ara g ~ v A
NNMSFIUINAANT NouizeuLazHavTaU

AZUUUTINVDINNITEY

audl | azmuteuBey | azmumdstey | aud | azmuseuBey | asmmdaiey

1 33.00 33.00 21 5.00 15.00
2 27.00 34.00 22 14.00 32.00
3 27.00 32.00 23 12.00 33.00
4 25.00 36.00 24 15.00 20.00
5 30.00 40.00 25 18.00 33.00
6 22.00 25.00 26 12.00 32.00
7 3.00 21.00 27 19.00 33.00
8 26.00 37.00 28 31.00 36.00
9 28.00 34.00 29 13.00 13.00
10 3.00 23.00 30 31.00 39.00
11 26.00 34.00 31 4.00 21.00
12 26.00 35.00 32 31.00 37.00
13 26.00 37.00 33 11.00 37.00
14 29.00 37.00 34 20.00 18.00
15 17.00 26.00 35 13.00 22.00
16 24.00 17.00 36 29.00 31.00
17 30.00 33.00 37 9.00 16.00
18 25.00 35.00 38 18.00 22.00
19 24.00 36.00 39 26.00 39.00
20 20.00 34.00 40 21.00 16.00

% 20.58 29.60

S 8.59 7.97
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AZUUUANNIANND

audl | azmuteuBey | azmaumdstey | aud | asmteuBey | asmmdaiey
1 6 4 21 0 2
2 2 6 22 2 5
3 4 4 23 2 3
4 4 5 24 1 3
5 4 6 25 2 6
6 3 4 26 2 5
7 1 4 27 0 4
8 5 6 28 3 5
9 5 6 29 1 1
10 0 3 30 6 6
11 4 6 31 0 4
12 5 6 32 5 5
13 2 5 33 1 6
14 4 6 34 3 3
15 3 5 35 2 2
16 5 3 36 3 5
17 5 5 37 3 3
18 4 6 38 3 3
19 4 4 39 4 6
20 3 5 40 5 2
593 121 178
X 3.03 4.45
X soun 50.42 74.17
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azuUUANN]D
A | aziuteutey | azimsaiey | aull | aznuneuiEey | azmamiaioy
1 4 5 21 1 1
2 4 4 22 3 4
3 4 6 23 1 5
4 4 5 24 5 2
5 5 6 25 4 4
6 5 4 26 3 5
7 0 3 27 3 6
8 6 5 28 5 6
9 4 4 29 1 3
10 0 3 30 4 6
11 5 4 31 1 4
12 3 5 32 4 6
13 5 6 33 3 6
14 3 6 34 4 1
15 1 3 35 0 2
16 4 1 36 5 6
17 6 5 37 1 3
18 3 5 38 2 4
19 3 5 39 5 6
20 5 6 40 3 1
590 132 172
X 33 4.3
X soun 55.00 71.67
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aznuumslszgnald
A | aziuteutey | azimsaiey | aull | aznuneuiEey | azmamiaioy
1 9 11 21 2 6
2 8 11 22 4 9
3 9 10 23 5 9
4 7 11 24 4 7
5 11 12 25 7 9
6 7 7 26 3 11
7 1 7 27 8 11
8 6 11 28 11 11
9 8 10 29 3 5
10 1 8 30 10 12
11 9 10 31 0 6
12 8 10 32 9 11
13 7 12 33 3 10
14 10 10 34 6 7
15 7 7 35 2 9
16 6 5 36 9 9
17 7 7 37 1 4
18 6 10 38 6 8
19 6 12 39 9 11
20 5 10 40 8 8
590 248 364
X 6.2 9.1
X soun 51.67 75.83
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AZUUMINTIZH
A | aziuteutey | azimsaiey | aull | aznuneuiEey | azmamiaioy

1 9 9 21 2 4
2 9 8 22 2 10
3 7 7 23 3 11
4 8 10 24 3 6
5 6 11 25 3 9
6 4 6 26 2 i
7 1 4 27 6 9
8 5 10 28 8 9
9 8 9 29 5 4
10 2 7 30 8 10
11 6 10 31 2 6
12 5 11 32 9 10
13 8 10 33 3 10
14 8 10 34 4 5
15 3 8 35 5 6
16 7 5 36 9 7
17 8 11 37 3 2
18 8 9 38 4 5
19 7 10 39 6 11
20 5 8 40 3 3

590 214 317

X 5.35 7.93
Xy 48.64 72.05
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15190 27 (919)

azuuudszdivm
A | aziuteutey | azimsaiey | aull | aznuneuiEey | azmamiaioy

1 2 1 21 0 1
2 2 2 22 1 1
3 1 2 23 0 2
4 0 2 24 1 1
5 1 2 25 0 2
6 1 2 26 1 %
7 0 1 27 1 0
8 1 2 28 1 2
9 1 2 29 2 0
10 0 1 30 1 2
11 1 1 31 0 0
12 2 1 32 2 2
13 2 1 33 0 2
14 1 2 34 1 0
15 1 2 35 2 1
16 0 1 36 1 2
17 2 2 37 0 2
18 1 2 38 1 0
19 2 2 39 0 2
20 1 2 40 1 0

590 38 57

X 0.95 1.43

Xzoua 47.50 71.25
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AzuuMAnE 9EIIN
A | aziuteutey | azimsaiey | aull | aznuneuiEey | azmamiaioy
1 3 3 21 0 1
2 2 3 22 2 3
3 2 3 23 1 3
4 2 3 24 1 1
5 3 3 25 2 3
6 2 2 26 1 %
7 0 1 27 1 3
8 3 3 28 3 3
9 2 3 29 1 0
10 0 1 30 2 3
11 1 3 31 1 1
12 3 2 32 2 3
13 2 3 33 1 3
14 3 3 34 2 2
15 2 1 35 2 2
16 2 2 36 2 2
17 2 3 37 1 2
18 3 3 38 2 2
19 2 3 39 2 3
20 1 3 40 1 2
590 70 95
X 1.75 2.38
X soun 58.33 79.17
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d' a 4 o £ = a ara ¢ A Yo [ = Y
A3 NN 28 WaﬂTi’Jlﬂi"lzﬁﬂzuuuNaﬁuﬂﬂﬁﬂNﬂﬁLiﬂU’J%Wwﬁﬂﬁ “I/Iulﬂiﬂﬂﬁﬂﬂﬂﬁlﬁﬂug
a <= 1 = = a <Y = 1 ]
MULUINATSIAUANET NOULTYULASUAUTYU TﬂEJ’JLﬂ‘NzWﬂ?ﬂﬂﬁ‘ﬂﬂﬁ@ﬂ‘mmﬂﬁ@ﬂﬂquvlu

I a o 4 a {
11 UBAT2INAY (Dependent sample t-test) Lﬁ@maﬂﬁauaw@gm%ﬁ 1

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 Pretest 20.58 40 8.59 1.36
Posttest 29.60 40 7.97 1.26

Paired Sample Correlations

N Correlation Sig.

Pair 1 Pretest & Posttest 40 .631 .000

Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 Pretest & Posttest -9.03 7.13 1.13

Paired Samples Test

Paired Differences

95% Confidence Interval of the
t df Sig. (2-tailed)
Difference

Lower Upper

Pair 1 Pretest &
-11.31 -6.74 -8.001 39 .000
Posttest
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d' a 4 o £ = a ara ¢ A Yo [ = Y
A3 NN 29 WaﬂTi’Jl,ﬂi"lzﬁﬂzuuuWﬁﬁui]ﬂ‘ﬁ“lleﬂﬁLifJU’J%Wwﬁﬂﬁ “I/I"lﬂiﬂﬂﬁﬂﬂﬂﬁliﬂug

a 3 X v A @ I Y a <Y = '
AMMULUINATSIANANY T HAUTIUNUIDUN T08AT 70 IﬂfJ’JLﬂiT%‘Viﬂ'JEJﬂﬁ‘V]ﬂﬁE]UTI!L‘]J‘]JﬂQ?J

= A a Y A
1987 (One sample t-test) INDATIVTOUANYATIUVDON 2

One Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Posttest 29.60 40 7.97 1.26
One Samples Test
Test Value = 40
t df Sig. (2-tailed) | Mean Difference Lower Upper
Posttest 23.478 39 .000 29.60 27.05 32.15
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3197 30 azuuuaNuansa lumsuddym Dldsvnnmsiuuuiaanuansalums

Y ' = v A
untfy¥i NoUTsUIAHAUTBU (72 AZIUY)

Funoumsudtlam
. P
Ay MUK MAZOB LY miwgw'mﬂauma
2 msszyfym msnsmsuddym | wadwiildainms
" 98 uffyin
fouiBay | wausey | nowideu | Wauseu | nouSeu | viauday | neudau | nawSeu
1 10 16 6 15 13 13 9 13
2 10 15 7 14 8 13 12 16
3 13 15 9 15 10 18 13 13
4 10 18 8 16 11 16 7 13
5 9 12 10 12 10 13 9 11
6 9 15 8 14 13 12 11 12
7 6 13 8 12 10 12 7 14
8 12 18 6 17 7 16 10 14
9 11 18 11 16 12 15 6 15
10 10 17 % 18 8 15 8 11
11 7 15 10 13 8 12 12 12
12 8 13 11 13 12 12 6 13
13 9 16 12 13 11 13 8 12
14 11 16 9 16 9 13 7 18
15 11 18 10 15 11 18 7 13
16 8 14 10 14 9 13 7 13
17 9 15 11 12 11 13 8 14
18 10 14 7 15 9 14 11 13
19 11 15 7 15 10 13 13 12
20 12 14 8 13 7 14 12 13
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v
U

Tunoumsuiifam
- . =
AU MSAUHINAZOT LY miwgadu'mﬂauma
2 msszylfym msrmsmsunifaym | waawsilaoinms
" I uffyin
NOMBHY | MAWILY | NOUBEY | MAWIY | NOMIBEY | WAWSHY | NOMISEY | HAUSHY
21 6 14 6 13 6 13 6 13
22 12 14 8 11 9 13 13 12
23 13 14 13 13 10 13 8 13
24 8 13 8 12 6 13 9 12
25 8 16 8 13 7 13 13 11
26 12 16 13 14 12 13 11 12
27 13 15 13 14 12 14 9 13
28 10 17 10 18 12 14 8 13
29 9 14 7 13 10 13 7 13
30 8 16 11 13 13 13 12 13
31 10 13 10 12 8 13 7 11
32 10 15 9 13 7 12 10 12
33 10 15 10 14 9 14 12 13
34 9 13 8 9 8 12 7 12
35 6 13 10 13 10 12 9 12
36 10 18 11 16 8 13 10 11
37 6 13 6 12 7 11 6 10
38 13 12 9 13 9 11 6 11
39 11 16 12 15 10 15 11 16
40 9 13 10 13 8 12 9 12
X 9.73 14.93 9.18 13.86 9.5 13.38 9.15 12.73
S 1.99 1.73 2.01 1.70 1.97 1.56 2.32 1.54
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3197 31 azuuuanuansa lumsuddym Dldsvnnmsiuuuiaanuansalums

Y ' = v A
untfy¥i NoUTsUIAHAUTBU (72 AZIUY)

auf ACYIREM, naIuU AuN foui3au LRI
1 38 56 21 24 53
2 37 55 7% 42 50
3 45 64 23 44 53
4 36 63 24 31 50
5 38 50 25 36 53
6 41 52 26 48 55
7 31 49 27 47 56
8 35 65 28 40 62
9 40 63 29 33 53
10 33 65 30 44 55
11 37 51 31 35 49
12 37 50 32 36 52
13 40 55 33 41 56
14 36 57 34 32 49
15 39 69 35 35 50
16 34 54 36 39 58
17 39 53 37 25 46
18 37 57 38 37 47
19 41 56 39 44 62
20 39 53 40 36 50
X 37.56 54.90
s 5.08 5.51
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= a 7 Y Ay Yo o a ¥
13197 32 wamsamiwmzuuummmmiaﬁlummﬂﬂtym ﬂ‘lﬂﬁﬂﬂ']iﬂﬂﬂﬁliﬂugﬂnJ

a <= 1 ~ = a <Y = 1 1 a3
UUINATSIONANE NDULTYIULASHANTYU TﬂEJ’JLﬂﬁz‘Hﬂ’JEJﬂﬁ‘V]ﬂﬁ’@‘]J”V]Llﬂﬂﬁﬂﬂﬂqnllmﬂu

BE329INNU (Dependent sample t-test) Lﬁ@mnaamwﬁgm%ﬁ 3

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 Pretest 9.73 40 1.99 314
Posttest 14.93 40 1.73 274
Pair2  Pretest 9.18 40 2.01 318
Posttest 13.88 40 1.70 268
Pair 3 Pretest 9.50 40 1.97 312
Posttest 13.38 40 1.56 247
Pair4  Pretest 9.15 40 2.32 .366
Posttest 12.73 40 1.54 243
Pair 5 Pretest 37.55 40 5.08 .803
Posttest 54.90 40 5.51 872
Paired Sample Correlations

N Correlation Sig.

Pair 1 Posttest & Pretest 40 .300 .060

Pair 2 Posttest & Pretest 40 -.069 .674

Pair 3 Posttest & Pretest 40 .145 371

Pair 4 Posttest & Pretest 40 .041 .803

Pair 5 Posttest & Pretest 40 330 .038




Paired Samples Test

177

Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest & Pretest -5.20 2.21 35
Pair 2 Posttest & Pretest -4.70 2%, 43
Pair 3 Posttest & Pretest -3.88 2.33 37
Pair 4 Posttest & Pretest -3.58 29E) 43
Pair 5 Pretest & Posttest -17.35 6.14 .97
Paired Samples Test
Paired Differences
95% Confidence Interval of the
t df Sig. (2-tailed)
Difference
Lower Upper
Pair 1 Pretest &
-5.91 -4.49 -14.884 39 .000
Posttest
Pair 2 Pretest &
-5.57 -3.83 -10.931 39 .000
Posttest
Pair 3 Pretest &
-4.62 -3.13 -10.502 39 .000
Posttest
Pair 4 Pretest &
-4.45 -2.70 -8.295 39 .000
Posttest
Pair 5 Pretest &
-19.31 -15.39 -17.867 39 .000
Posttest
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= a 7 Y Ay Yo o a ¥
13199 33 wamsamiwmzuuummmmiaﬁlummﬂﬂtym ﬂ‘lﬂﬁﬂﬂ']iﬂﬂﬂﬁliﬂugﬂnJ

a 3 X v A @ 9 a 79 = 1A
UHUANATLIANANE T UAUTIUNUIDUN T80 70 Iﬂﬂjlﬂiwg‘ﬂﬂjﬂﬂ"ﬁ‘ﬂﬂﬁﬂﬂ‘ﬂuﬂ‘ﬂﬂf‘!lllﬂﬂ?

(One sample t-test) 1NOATIVAOUANYAFIUYON 4

One Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Posttest 1 14.93 40 1.73 27
Posttest 2 13.88 40 1.70 27
Posttest 3 13.38 40 1.56 25
Posttest 4 12.73 40 1.54 24
Posttest 5 54.90 40 5.51 .87
One Samples Test
Test Value =40
t df Sig. (2-tailed) | Mean Difference Lower Upper
Posttest 1 | 54.551 39 .000 14.93 14.37 15.48
Posttest2 | 51.696 39 .000 13.88 13.33 14.42
Posttest 3 | 54.093 39 .000 13.38 12.87 13.88
Posttest4 | 52.407 39 .000 12.73 12.23 13.21
Posttest5 | 62.975 39 .000 54.90 53.14 56.66
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