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Pratomporn Kota. (2011). A Study on Science Learning and Analytical Thinking
Achievement of Mathayomsuksa | Students by using Science Activities Learning
Pagkages on Inquiry Process and Concept Mapping. Master thesis, M.Ed.
(Secondary Education). Bangkok: Graduate School, Srinakharinwirot University.

Advisor Committee: Assoc. Prof. Dr.Chutima Wattanakeree, Dr.Rachun Boontima.

The purpose of this study was to compare on the Achivement in Science learning
and Analytical Thinking of Matthayomsuksa | Students by using Science learning activities
packages on Inquiry process and Concept Mapping. The sample of the study were 80
Matthayomsuksa | students of Puttasothorn School, Chachoengsao, during the second
semester of 2011 Academic year. The students were randomly selected by using cluster
random sampling method and divided into two experimental groups, | and Il. Forty
students were participated in each group. The experimental group | was taught through
the instruction using the Inquiry process Science activities learning package while the
experimental group Il was taught through the Concept Mapping Science activities learning
package. The teaching period was 16 hours for each group. The package on Inquiry
Process and the package on Concept Mapping, Science achievement test, and
analytical thinking test were used as the instruments in this study. The research design of
this study was Randomized control Group Pretest — Posttest. The t - test Dependent
Samples and t - test for Independent Samples (Different score) were used for data
analysis.

The results of the study indicated that :

1. The achievement in science learning of the students taught with Science
activities learning packages on Inquiry Process indicated that the score of students
after using this instruments was higher than the score before using this instruments
at the .01 level of significant.

2. The achievement in science learning of the students taught with Science
activities learning packages on Concept Mapping indicated that the score of students
after using this instruments was higher than the score before using this instruments
at the .01 level of significant.

3. The achievement in Science learning between the students taught through
the instruction using Science activities learning packages on Inquiry Process and

concept mapping was not significantly different.



4. The analytical thinking ability of the students taught with Science activities
learning packages on Inquiry Process indicated that the score of
students after using this instruments was higher than the score before using
this instruments at the .01 level of significant.

5. The analytical thinking ability of the students taught with Science activities
learning packages on Concept Mapping indicated that the score of
students after using this instruments was higher than the score before using
this instruments at the .01 level of significant.

6. The analytical thinking ability the students taught through the instruction
using Science activities learning packages on Inquiry Process and Concept Mapping was

significantly different at the .01 level.
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0 | +1 | +1 | +1 (100 | +1 | +1|+1 100 | +1 | +1 | +1 100 | +1 | +1 | +1 | 1.00
11 | +1 | +1 |41 100 | +1 | +1 | +1 | 100 | +1 | +1 | +1[1.00 | +1 | +1 | +1|1.00
12 | +1 | +1 | +1 |100 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 | 1.00
13| +1 | +1 | +1 (100 +1 | +1|+1 100 | +1 |+1 | +1 {100 ]| +1 | +1 | +1]1.00
14 | +1 | +1 | +1 100 | +1 | +1 | +1|100 | +1 | +1 | +1|1.00 | +1 | +1 | +1 | 1.00
15 | +1 | +1 | +1 100 | +1 | +1 | +1 100 | +1 | +1 | +1 [1.00| +1 | +1 | +1 | 1.00
16 | +1 | +1 | +1 | 100 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 | 1.00
177 | +1 | +1 | +1 |100 | +1 | +1 | +1 | 100 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 | 1.00
18 | +1 | +1 | +1 100 | +1 | +1 | +1 |100 | +1 | +1 | +1 100 | +1 | +1 | +1|1.00
19 | +1 | +1 | +1 100 | +1 | +1 | +1|100|+1 | +1 | +1|1.00 | +1 | +1 | +1|1.00
20 | +1 | +1 | +1 | 100 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
21T | +1 | +1 | +1 | 100 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
22 | +1 | +1 | +1|100 | +1 | +1|+1 100 |+1|+1|+1 {100 |+1|+1 ]| +1|1.00
23 | +1 | +1 | +1|100| O | +1 | +1 | 066 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
24 | +1 | +1 | +1|100 | +1 | +1 | +1 100 |+1 | +1|+1 {100 |+1|+1 ]| +1|1.00
25 | +1 | +1|+1|100| O | +1 | +1 066 |+1 | +1|+1|{1.00|+1|+1 | +1|1.00
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. . AMNFAAARND
. AMUTALIN ANMULANZRY ANMURDANRDY . .
Q . o A " ) NUNHANTIY
y PYIAINY PYIGLAAN NUAAUTLRIA 4. 5
7 ! N§8INIING
1 2 3 |10C | 1 2 3 |10C | 1 2 3 |10C | 1 2 3 | 10C
26 | +1 [ +1 | +1 (100 | +1 | +1 | +1 {100 | +1 | +1 | +1 (100 | +1 | +1 | +1 | 1.00
27 | +1 | +1 | +1 | 100 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
28 | +1 | +1 | +1 (100 | +1 | +1 | +1 {100 | +1 | +1 | +1 (100 | +1 | +1 | +1 | 1.00
29 | +1 | +1 | +1 | 100 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
30 | +1 | +1 | +1|100 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
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@139 13 AaTiauganaaad (I0C) VBILLLNAREUIAANNEINITOIBANTAAIATER

5 ANUROANNDY

. ANUTALI AULANIZRY . . ANULANIZRY
Q) . e A AUNOANTIN L L
P PaIf1nu P9I0LRDN s . AUIZAUTH
7 NAINIIIA

1 2 3 |10C | 1 2 3 |10C | 1 2 3 |10C | 1 2 3 | I0C
1 +1 | +1 | +1 100 | +1|+1 | +1 100 +1|+1|+1 100 | +1 | +1 | +1]|1.00
2 +1 | +1 | +1 (100 | +1 | +1 | +1 [1.00|+1 | +1 | +1|1.00|+1 | +1 | +1|1.00
3 +1 ] 0 (+1|066|+1|+1 | +1 100 | +1|+1|+1 100 | +1 | +1 | +1]1.00
4 |+1 |0 |+1|066|+1|+1|+1 (100 |+1|+1|+1|1.00|+1|+1 ]| +1]1.00
5 | +1 |+1|+1]100|+1 |+1|+1[1.00|+1 | +1 | +1|1.00|+1 | +1 | +1|1.00
6 +1 | +1 | +1 100 | +1 | +1 | +1 100 +1 | +1 | +1 | 100 | +1 | +1 | +1 | 1.00
7 |1 |+1|+1]100|+1| 0 |+1 (066 | +1 | +1|+1|1.00|+1 |+1 ]| +1|1.00
8 +1 | +1 | +1 100 | +1 | +1 | +1 100 | +1|+1|+1 100 | +1 | +1 | +1 | 1.00
9 | +1 |+1|+1 100 |41 |+1|+1 [1.00 | +1 | +1 | +1[1.00 | +1 | +1 | +1|1.00
10| 0 |1 |+1|066| O |+1 | +1 066 | O |+1 | +1|066| O | +1 | +1 | 0.66
1|+ |+1|+1]100|+1| O [ +1 | 066 | +1 | +1 | +1 100 | +1 | +1 | +1|1.00
12 | +1 | +1 | +1 {100 | +1 | +1 | +1 [ 1.00 | +1 | +1 | +1 {1.00 | +1 | +1 | +1 | 1.00
13 | +1 | +1 | +1 100 | +1 | +1 | +1 100 | +1 | +1 | +1 100 | +1 | +1 | +1|1.00
14 | +1 | +1 | +1|100|+1 | +1 | +1 100 | +1|+1 | +1 100 | +1 | +1 | +1|1.00
15 | +1 | +1 | +1 (100 | +1 | +1 | +1 (100 | +1|+1 | +1|1.00 | +1|+1 | +1|1.00
16 | +1 | +1 | +1 100 | +1 | +1 | +1 | 100 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00
177 | +1 | +1 | +1 {100 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 | 1.00
18 | +1 | +1 | +1 {100 | +1 | +1 | +1 {100 | +1|+1 | +1|1.00 | +1 | +1 | +1|1.00
19 | +1 | +1 | +1|100|+1 | +1 | +1 100 | +1|+1|+1 100 | +1 | +1 | +1|1.00
20 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 | 1.00
21T | +1 | +1 | +1 100 | +1 | +1 | +1 |100|+1 | +1 | +1 |1.00 | +1 | +1 | +1 | 1.00
22 | +1 | +1 | +1 |100 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 | 1.00
23 | #1 | +1 | +1 [|100 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 |1.00 | +1 | +1 | +1 | 1.00
24 | +1 | +1 | +1 (100 | +1 | +1 | +1|100|+1 | +1 | +1 100 | +1 | +1 | +1 | 1.00
25 | +1 | +1 | +1 |100 | +1 | +1 | +1 [1.00 | +1 | +1 | +1 | 1.00 | +1 | +1 | +1 | 1.00
26 | +1 | +1 | +1 (100 |+1 | +1 | +1|100|+1 | +1 | +1 100 | +1|+1 | +1|1.00
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5 ANUROAARNDY

. AMNTALI AMNLRNETY . . ANULANZFY
) . o A ALWOANTTA L
P PpIF0Y YRIARON s . NUIZAUTY
7 NHBINIIIA

1 2 3 |10C | 1 2 3 |10C | 1 2 3 |10C | 1 2 3 | I0C
27 | +1 | +1 | +1 100 | +1|+1 | +1 (100 | +1 | +1 | +1 |100| +1 | +1 | +1 | 1.00
28 | +1 | +1 | +1 |100 | +1 | +1 | +1 {100 | +1 | +1 | +1 100 | +1 | +1 | +1|1.00
29 | +1 | +1 | +1 100 | +1|+1 | +1 (100 | +1 | +1 | +1 |100|+1 | +1 | +1 | 1.00
30 | +1 | +1|+1 (100 | +1 | +1 | +1 {100 | +1 | +1 | +1 100 | +1|+1|+1]1.00
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v

A
an

v

A
an

p r p r
1 .74 .30 16 .69 .33
2 .70 37 17 .56 .59
3 .57 41 18 .35 .26
4 .33 .59 19 .50 48
5 .80 41 20 37 37
6 .67 37 21 .74 37
7 .76 .33 22 .54 41
8 .70 44 23 .37 44
9 .35 48 24 .69 .33
10 46 41 25 .63 37
11 44 .52 26 .65 41
12 .28 .33 27 .65 .33
13 .22 37 28 .54 41
14 48 44 29 72 .33
15 43 41 30 43 41

JenauLTaNs 0.86
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@139 15 A1ANNEINY (p) LAZAIEIWIATIUUA (1) VBILULNARILIAANNURINNTO M

MIfaNATIZA
fadi p r fadi p r
1 .33 .37 16 .65 .33
2 .38 .33 17 .76 .41
3 .78 .26 18 .50 .56
4 .59 .37 19 .50 .78
5 .70 .30 20 .56 .59
6 .67 44 21 .70 44
7 .63 .30 22 .67 .52
8 .56 37 23 .20 .26
9 .39 48 24 .63 .59
10 .31 .33 25 .57 48
11 .54 .63 26 .61 .63
12 .52 .81 27 .26 .30
13 .30 37 28 .46 A1
14 44 .67 29 .54 .63
15 .65 48 30 .37 .37

JenauLTaNs 0.89
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= 1.03 x 0.87

0.89



ANARWIN 3

(%) t:f a 61 [V
AT NUAAIATUBBRATNIN DN NS aRINeansnawSnuazvadsanlasly
BANINIINNIFTRIULURUEIEZHRIA NN
[ ‘{ ~ a 6 1 ~ [ | v
AT NUAAIALUBBRARNONENI NS IWINLEIEAS N oS nuazradtsawlayly
qﬂﬁansmmﬂ%ﬂ%i{mﬂﬁﬂuﬁaufuua
=) Q/ é =Y 1 1
m‘swwam‘nmﬂzﬁﬂ’aga waauqvnﬁmam‘sﬁﬂwmmmam“szmwnquﬂmam
A Y 1 A & aa
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Difference Score
a A e 1 ~ - | U
AT BEAI AT UUBANNFINITA LBNITAAILAIIZHA NI awazradtsawlag 1
BANINTINMTILWIULUFULIEIZAIANNT
AT UAAIAZLUHAMNEINITA IBNITAAINAIIZYA Do anuazradtsanlaaly
a = v = ¥ a
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m‘s'wwamﬁmiﬁzﬁﬁaga ﬂ‘)’mﬂ’m’]iﬂiuﬂ’ﬁaﬂ%tﬂi’lzﬁ‘izﬁ'ﬁ’]dﬂ@luﬂﬂaEl\fl‘ﬁ 1
nungamaaasi 2 laaldahie ttest wuy Independent Samples w3l

Difference Score
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A
LRUN

AZULWAOUIION  AZULUWARILIDN D D

1 10 21 11 121
2 13 23 10 100
3 10 22 12 144
4 9 22 13 169
5 11 24 13 169
6 1M 24 13 169
7 5 21 16 256
8 10 19 9 81

9 9 26 17 289
10 4 23 19 361
11 11 18 7 49

12 9 24 15 225
13 6 17 11 121
14 9 22 13 169
15 7 20 13 169
16 9 21 12 144
17 9 23 14 196
18 5 16 11 121
19 12 23 11 121
20 9 15 6 36
21 11 23 12 144
22 14 18 4 16
23 10 26 16 256
24 9 24 15 225
25 11 23 12 144
26 13 26 13 169
27 9 20 11 121
28 7 20 13 169
29 10 21 11 121
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A9 16 (§i0)

Wi ATUBUNDWITIY  AZUWLARILILY D D’
30 10 17 7 49
31 10 19 9 81
32 11 24 13 169
33 8 20 12 144
34 12 17 5 25
35 7 20 13 169
36 11 19 8 64
37 9 18 9 81
38 9 17 8 64
39 10 20 10 100
40 6 22 16 256
RIPEY 375 838 463 5777

A
UURULR

L= Qf a 1 g v a v
Wisuiney Nﬂﬁ&lf]“(l'ﬁﬂ’]dﬂ’]‘il,%ﬂ%’wl mmaﬁﬂauuamaalmqﬂﬂﬁmﬁmmsﬁﬂug

NTPNANNY laold t-test for Dependent Samples

>D
t=
\/nZD2—(ZD)2
n-1

_ 463
B (40X5777)-(463)?
\/ 40-1
463

22.37
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A
LRUN

ATUBUNDUITIY  AZUWLARILILY D D
1 12 23 11 121
2 9 22 13 169
3 7 20 13 169
4 10 22 12 144
5 9 19 10 100
6 8 20 12 144
7 7 22 15 225
8 6 22 16 256
9 11 21 10 100
10 9 18 9 81
11 11 23 12 144
12 8 18 10 100
13 7 21 14 196
14 10 19 9 81
15 10 22 12 144
16 6 23 17 289
17 12 20 8 64
18 8 19 11 121
19 1M 22 11 121
20 9 20 11 121
21 9 19 10 100
22 6 17 11 121
23 7 19 12 144
24 8 17 9 81
25 10 18 8 64
26 6 16 10 100
27 10 19 9 81
28 8 18 10 100
29 9 19 10 100
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Wi ATUBUNDWITIY  AZUWLARILILY D D
30 13 18 5 25
31 9 21 12 144
32 8 21 13 169
33 10 20 10 100
34 14 22 8 64
35 8 19 11 121
36 8 19 11 121
37 10 26 16 256
38 9 18 9 81
39 11 21 10 100
40 15 19 4 16
RIPEY 368 808 434 4978

L= Qf a 1 g v a v
Wisuiney Nﬂﬁ&lf}ﬂ’ﬁ“ﬂ’]dﬂ']‘ﬂ%il%’w} iﬂﬂ’]ﬁ(ﬂ{ﬂB%Lmﬁﬂﬂdl“ﬁ‘g@]ﬂﬁmi‘imﬂ’]‘iﬁ&lug

mMadounanluu@ lagld t-test for Dependent Samples

¥D
t =
\/nZ D’ - (X D)’
n-1

_ 434
B (40x4978)-(434)?
\/ 40-1
434

26.12
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a 3 Rt Q( a 1 1
#1919 18 WWSWGNNT]'WT)L@T]?V?DQHQ Nﬂﬁllf]‘ﬂ'ﬁ“/ﬂdﬂ’]ﬂ%ﬂ%’)‘ﬂ El’lﬂ’]ﬁ@]gﬁfzﬂ’)’lﬂﬂaﬂﬂ@ﬂaﬂ

711 nunqunesasn 2 laoldadid ttest UL Independent Samples il

Difference Score

ﬂ&j&m@aaaﬁ 1

ﬂq’umaaaﬁ 2

AR (D, - MD,Y’ | (D, — MD,)
Pre Post D, Pre Post D,
1 10 21 11 12 23 11 0.34 0.03
2 13 23 10 9 22 13 2.50 4.71
3 10 22 12 7 20 13 0.18 4.71
4 9 22 13 10 22 12 2.02 1.37
5 11 24 13 9 19 10 2.02 0.69
6 11 24 13 8 20 12 2.02 1.37
7 5 21 16 7 22 15 19.54 17.39
8 10 19 9 6 22 16 6.66 26.73
9 9 26 17 11 21 10 29.38 0.69
10 4 23 19 9 18 9 55.06 3.35
11 11 18 7 11 23 12 20.98 1.37
12 9 24 15 8 18 10 11.70 0.69
13 6 17 11 7 21 14 0.34 10.05
14 9 22 13 10 19 9 2.02 3.35
15 7 20 13 10 22 12 2.02 1.37
16 9 21 12 6 23 17 0.18 38.07
17 9 23 14 12 20 8 5.86 8.01
18 5 16 11 8 19 11 0.34 0.03
19 12 23 11 11 22 11 0.34 0.03
20 9 15 6 9 20 11 31.14 0.03
21 11 23 12 9 19 10 0.18 0.69
22 14 18 4 6 17 11 57.46 0.03
23 10 26 16 7 19 12 19.54 1.37
24 9 24 15 8 17 9 11.70 3.35
25 11 23 12 10 18 8 0.18 8.01
26 13 26 13 6 16 10 2.02 0.69
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A1319 18 (619)
y ﬂéjumaaaﬁ 1 ﬂ&jw@aaaﬁ 2 )
AUN (D4 - MD4) | (D2 — MDy,)
Pre Post D, Pre Post D,

27 9 20 11 10 19 9 0.34 3.35
28 7 20 13 8 18 10 2.02 0.69
29 10 21 11 9 19 10 0.34 0.69
30 10 17 7 13 18 5 20.98 33.99
31 10 19 9 9 21 12 6.66 1.37
32 11 24 13 8 21 13 2.02 4.71

33 8 20 12 10 20 10 0.18 0.69
34 12 17 5 14 22 8 43.30 8.01

35 7 20 13 8 19 11 2.02 0.03
36 11 19 8 8 19 11 12.82 0.03
37 9 18 9 10 25 15 6.66 17.39
38 9 17 8 9 18 9 12.82 3.35
39 10 20 10 11 21 10 2.50 0.69
40 6 22 16 15 19 4 19.54 46.65
)X 375 838 463 368 801 433 417.78 259.78
X 9.38 20.95 11.58 9.20 20.03 10.83 - -

a v Rt A( a 1 1 { s
Nﬁﬂ??ﬂﬂiﬁ&ﬁﬂaﬂaNQQNQﬂﬁWWJﬂTﬂéﬂu?ﬂUﬁﬂqﬁﬂgézﬂﬁqdﬂawﬂ@aadﬁ 1 nu

ngunanadn 2 lasldadi@ ttest WUy Independent Samples lu3l Difference Score

= Gldy
wgmimau

Smb,-mp,

; df = nyp + ny, - 2
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LR

Q- Z(D1 'MD1)2+ Z(Dz'MDz)z

D
ng+ Nny- 2
2ld
417.78 + 259.78
2
Sp =
40+ 40- 2
S2 = 8.69
LAY
8.69 8.69
S = —_—
o Bt 40 40
Sup, i, = 043
Lmuﬂ'ﬂugm
MD, - MD,
» 5% —+—1 8 ; df = ng + ny, - 2
Smp,-Mp,
11.58- 10.83
. — &40 1 cdf = 40 + 40 - 2
0.43
t= 1727 o df = 78
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A
LRUN

ATUBUNDUITIY  AZUWLARILILY D D

1 11 21 10 100
2 9 16 7 49
3 14 24 10 100
4 13 21 8 64
5 14 20 6 36
6 16 25 9 81

7 13 20 7 49
8 12 17 5 25
9 8 21 13 169
10 9 22 13 169
11 13 25 12 144
12 12 19 7 49
13 7 21 14 196
14 15 18 3 9

15 8 16 8 64
16 15 23 8 64
17 11 20 9 81

18 12 19 7 49
19 14 24 10 100
20 12 24 12 144
21 15 23 8 64
22 12 21 9 81

23 10 18 8 64
24 12 22 10 100
25 14 22 8 64
26 15 23 8 64
27 13 19 6 36
28 14 21 7 49
29 11 18 7 49
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Wi ATUBUNDWITIY  AZUWLARILILY D D’
30 15 21 6 36
31 10 21 11 121
32 10 20 10 100
33 11 20 9 81
34 15 24 9 81
35 12 24 12 144
36 14 20 6 36
37 12 25 13 169
38 14 25 11 121
39 9 19 10 100
40 12 24 12 144

374 488 846 358 3446

Wisusuanua eI lunsfadasg i riaml,a:ﬁé'ﬂ%g@ﬁﬁmssm’mﬁ%ﬂuf
Lmuﬁmmzmmmf lagle t-test for Dependent Samples

¥D
t =
\/nZ D’ - (X D)’
n-1

_ 358
B (40x3446)-(358)>
\/ 40-1
358

= 22.73
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A
LRUN

ATUBUNOUITIY  AZUWLARILILY D D

1 15 22 7 49
2 13 18 5 25
3 13 19 6 36
4 14 20 6 36
5 13 17 4 16
6 14 22 8 64
7 12 24 12 144
8 8 15 7 49
9 12 19 7 49
10 10 19 9 81

11 13 21 8 64
12 14 18 4 16
13 11 18 7 49
14 12 23 11 121
15 8 18 10 100
16 15 19 4 16
17 11 20 9 81

18 15 20 5 25
19 15 24 9 81

20 11 19 8 64
21 7 17 10 100
22 10 20 10 100
23 5 15 10 100
24 15 17 2 4

25 9 18 9 81

26 5 19 14 196
27 10 18 8 64
28 15 22 7 49
29 11 20 9 81
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Wi ATUBUNDWITIY  AZUWLARILILY D D
30 14 19 5 25
31 13 23 10 100
32 15 19 4 16
33 15 21 6 36
34 12 26 14 196
35 11 22 11 121
36 15 21 6 36
37 15 25 10 100
38 11 20 9 81
39 14 26 12 144
40 14 25 11 121

374 485 808 323 2917

WIUIAEUAMNENNITD INIANTLATIZA N LUATH 5&1“1?‘]2@] NaNIIN msﬁwj

mMIdounanluu@ lagld t-test for Dependent Samples

¥D
t =
\/nZDZ—(ZD)2
n-1

323

(40x291)-(323)?
40-1

323

17.80

18.15
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@1974 21 msﬁaNamﬁmiﬁ:ﬁ‘*ﬁagammmmmlumiﬁ@?mﬂ:ﬁ 3zwjmmﬁg:umaadﬁ 1

nungunanadf 2 laoldaiid ttest LWL Independent Samples il

Difference Score

mjwmaaaﬁ 1

mj&m@aaaﬁ 2

AT (D, - MD,Y’ | (D, — MD,)
Pre Post D, Pre Post D,
1 11 21 10 15 22 7 1.61 0.36
2 9 16 7 13 18 5 2.99 6.76
3 14 24 10 13 19 6 1.61 2.56
4 13 21 8 14 20 6 0.53 2.56
5 14 20 6 13 17 4 7.45 12.96
6 16 25 9 14 22 8 0.07 0.16
7 13 20 7 12 24 12 2.99 19.36
8 12 17 5 8 15 7 13.91 0.36
9 8 21 13 12 19 7 18.23 0.36
10 9 22 13 10 19 9 18.23 1.96
11 13 25 12 13 21 8 10.69 0.16
12 12 19 7 14 18 4 2.99 12.96
13 7 21 14 11 18 7 27.77 0.36
14 15 18 3 12 23 11 32.83 11.56
15 8 16 8 8 18 10 0.53 5.76
16 15 23 8 15 19 4 0.53 12.96
17 11 20 9 11 20 9 0.07 1.96
18 12 19 7 15 20 5 2.99 6.76
19 14 24 10 15 24 9 1.61 1.96
20 12 24 12 11 19 8 10.69 0.16
21 15 23 8 7 17 10 0.53 5.76
22 12 21 9 10 20 10 0.07 5.76
23 10 18 8 5 15 10 0.53 5.76
24 12 22 10 15 17 2 1.61 31.36
25 14 22 8 9 18 9 0.53 1.96
26 15 23 8 5 19 14 0.53 40.96
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y ﬂéjumaaaﬁ 1 ﬂ&jw@aaaﬁ 2 )
AuN (Dy - MD4) | (D, — MDy)
Pre Post D, Pre Post D,

27 13 19 6 10 18 8 7.45 0.16
28 14 21 7 15 22 7 2.99 0.36
29 11 18 7 11 20 9 2.99 1.96
30 15 21 6 14 19 5 7.45 6.76

31 10 21 11 13 23 10 5.15 5.76
32 10 20 10 15 19 4 1.61 12.96
33 11 20 9 15 21 6 0.07 2.56
34 15 24 9 12 26 14 0.07 40.96
35 12 24 12 11 22 11 10.69 11.56
36 14 20 6 15 21 6 7.45 2.56
37 12 25 13 15 25 10 18.23 5.76
38 14 25 11 11 20 9 5.15 1.96
39 9 19 10 14 26 12 1.61 19.36
40 12 24 12 14 25 11 10.69 11.56
) 488 486 358 485 808 323 243.84 317.80
X 1220 | 21.15 8.95 12.13 | 20.20 8.08 - -

Naﬂ7§%WﬁW$ﬁﬁbHaﬂﬁﬁuﬁﬁuﬁiﬂluﬂﬂiﬁ@%Wﬁﬂzﬁ‘5$ﬂjﬂdﬂéwﬂ@aadﬁ 1 Ny

ngunanasf 2 lasldadi@ ttest wuy Independent Samples lugl Difference Score i

o &
g@i@ﬁ%

Smb,-mp,

; df = nyp + ny, - 2
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LR

) Z(D1 'MD1)2+ 2(D2'MD2)2
s? =

D

azld
2443 4+ 317.80
2
40+ 40- 2
S2 = 7.20
WAz
7.20 7.20
Swon0; = 0 T
Sy ding# 0.36
Lmuﬂ"ﬂuqm
t= ——— ;df=n1+n2‘2
Smb, -MD,
85808 . oo .
0.366

t= 2.430 ; df = 78
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