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Nuttawat Junlamud. (2011). A4 Study on Science Learning A Chievment and Scientific Attitude of
Matthayomsuksa 3 Students the CIPPA Instructional Model and Through Team-Game-
Tournamet. Master Thesis, M.Ed. (Secondary Education). Bangkok: Graduate School,
Srinakarinwirot University. Advisor Committee: Assoc. Prof. Dr.Chutima Wattanakheeree,

Dr.Rachan Boonthima.

The purpose of this research was to study on the Achievement in Science and. Scientific
attitude of Mattayomsuksa 3 students the CIPPA Instructional Model and Through Team-Game-
Tournament

The sample use in this research were 80 Mattayomsuksa 3 students at Ban Plongliam School
Samutsakron; in the Second semester of academic year 2010. They are selected by Purposive Sampling.

The instruments used in this study were science achievement test and. Scientific attitude test.

The research design was Randomized control group Pretest — Posttest Design. The Data was

statistically by using t-test Independent Samples.

The results of the study indicated that

1. The students being provided by CIPPA instructional and through the use of
Scientific activities to cooperative by using TGT learning. Have achievement in science between after
learning to the students was significantly higher than before learning taught at .05 level

2. The students being provided by CIPPA instructional. Have achievement in science
between after learning to the students was significantly higher than before learning taught at .05 level

3. The students through the use of Scientific activities to cooperative by using TGT
learning. Have achievement in science between after learning to the students was significantly higher
than before learning taught at .05 level

4. The students being provided by CIPPA instructional and through the use of
Scientific activities to cooperative by using TGT learning. Have Scientific attitude between after
learning to the students was differed significantly at the .05 level

5. The students being provided by CIPPA instructional. Have Scientific attitude
between after learning to the students was significantly higher than before learning taught at .05 level

6. The students through the use of Scientific activities to cooperative by using TGT
learning. Have Scientific attitude between after learning to the students was significantly higher than

before learning taught at .05 level
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4 0 5 0.09 | 0.19 wold wold | Tpmnm
5 0 6 0.11 | 022 1918 wold | Tamaw
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WanmINa15aNn
Yoit | dadon | W L P r wilawa
p r

1 1 4 0.09 | 0.1 wo'ld wo'ld Nguaw

2 1 5 0.11 | 0.5 1414 wo'ld Nguaw

22 3 0 3 0.06 | 0.11 wold wold lqunm
4 24 12 | 067 | 044 | Aouthedie | thwunaw | Tgmaw

5 1 3 [0 wol¥ wold lgunm

1 0 3 0.06 | 0.11 1918 wols Nguam

2 1 6 0.13 | 0.19 1414 wo'ld Nguaw

23 3 26 5 057 | 078 | 1hunpa wo'ld LLTREY
4 0 5 0.09 | 0.19 wo'ld wold N

5 0 5 0.09 | 0.19 wols wold lgunm

0 3 0.06 | 0.11 wols wols Naunm

2 0 3 0.06 | 0.11 wold wols lgunm

25 3 1 3 0.07 | 0.07 woly wold lgunm
4 25 15 | 074 | 037 | sioutedie | dhunaw | Tamnm

5 1 3 0.07 | 0.07 wo'ld wo'ld N

1 2 5 0.13 | 0.11 wo'ld wold N

2 2 8 0.19 | 022 1414 wo'ld Naaunw

26 3 1 5 0.11 | 015 1918 woly lgunm
4 22 5 050 | 0.63 unan 99 uRaIA N

5 0 4 007 | 0.15 wold wold lgunm

1 23 14 | 069 | 033 | sioutadie | dhwunaw | Tamunm

2 1 3 0.07 | 0.07 wo'ld wo'ld Nuaw

28 3 2 4 0.11 | 0.07 1414 wo'ld Nguaw
4 1 3 0.07 | 0.07 wo'ld wo'ld Nuaw

5 0 3 0.06 | 0.11 wold wold lgunm
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HaNINITAN
Yot | duden | H L P r wawa
p r
1 20 3 043 | 063 | 1wuna oK ugunm
2 3 7 0.19 | 0.15 1914 wold e
29 3 3 7 0.19 | 0.15 1418 woly NaunIm
4 1 5 0.11 | 0.15 1418 woly NaunIm
5 0 5 0.09 | 0.19 woly woly lgunm
1 1 2 0.06 | 0.04 wold wo'ld Nuaw
2 1 3 0.07 | 0.07 wold wo'ld Nguaw
30 3 24 17 0.76 | 026 | Aeuiedie | thunan | Tamnm
4 1 2 0.06 | 0.04 wold wnae | Nguaw
5 0 3 006 | 0.11 woly woly lgunm
1 1 7 0.15 | 022 14148 woly lqunm
2 1 5 0.11 | 0.15 1414 woly NanIm
31 3 1 6 0.13 | 0.19 1418 woly NaunIm
4 1 7 0.15 | 022 T 18 wo'ld N
5 23 2 046 | 078 [ 1huna N GGG
1 0 6 0.11 | 022 1414 wo'ld Naaunw
2 0 5 0.09 | 0.19 woly woly lgunm
33 3 1 5 0.11 | 0.15 1418 woly NanIm
4 1 5 0.11 | 015 1418 woly NaunIm
5 25 6 057 | 070 | 1hunais 99 ugaA W
1 1 5 0.11 | 0.15 1414 wold Nguaw
2 24 4 052 | 074 | 1hunpan N ugunm
34 3 1 6 0.13 | 0.19 1914 wold Nguaw
4 1 5 0.11 | 015 1418 woly NaunIm
5 0 7 0.13 | 026 1418 woly lgunm
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A REATRRERTY
Foft | duden | H P . w)awa
p r
1 2 0.13 | 0.15 1418 woly Naunm
2 2 0.15 | 015 1914 wold TELTRRIY
35 363 21 0.52 052 | thunaw | Aoudegs | Tpunm
4 1 0.09 | 0.11 wo'ld wo'ld Naunw
5 1 0.11 | 015 1414 wold Naaunn
1 1 0.07 | 0.07 woly wold Naunm
2 3 oA VS 1418 woly Nauam
36 3 2 013 | 011 1418 woly Naunm
4 20 054 | 041 | thunens | Aeudiege | Tpunm
5 1 gy 1414 wo'ld N
1 25 059 | 067 | thunpan O IGLTERYY
2 1 0.11 | 015 1414 wo'ld TELTRRIY
37 3 1 0.13 | 019 Tl wols Naunmn
4 0 0.09 | 0.19 woly wols Naunm
5 0 007 | 0.15 wo s wold Naunm
1 25 0.63 | 059 |doudedie | Aoudnge | Hgmam
2 0 007 | 015 wo'ld wo'ld Naunw
38 3 0 007 | 0.15 wo'ld wo'ld Nanw
4 1 0.09 | 0.11 wo'ld wo'ld Nanw
5 1 0.13 | 0.19 1418 woly Nauam
1 2 0.15 | 0.15 14148 woly Nauam
2 2 0.15 | 0.15 1418 woly Nauam
39 3 2 0.15 | 0.15 1418 woly Nauam
4 21 0.48 059 | thunaw | Aoudags | Tpunm
5 0 0.09 | 0.19 wo'ld wo'ld Nanw
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AL REATRRERTS

ol | duden | H p r uilama
p r

1 0 0.06 | 0.11 woly woly lgunm

2 1 0.09 | 0.11 woly woly Naunm

40 3 1 0.13 | 0.19 To18 wold N

4 2 0.15 | 0.5 1414 wold Nuaw

5 23 057 | 056 | thunan | seudnege | Hguam
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a Al 4 1 a (% a
M99 17 AaNITAUNTITHAT X LY X2 LﬁammmmuﬂﬁJiaummmzmuﬂixmmmﬂ@m@

a ¢ A g .
NNMSFIUINMTAT ﬁﬂ\‘l 1433 N?ﬁ!tﬁ%ﬂ{]ﬂﬁLﬂﬁﬂUﬁ

aud | X X | aud | X X | aud | X X | aun| X X’

1 | 99 | 9801 | 26 | 67 | 4489 | 51 99 | 9801 | 76 | 124 | 15376
2 | 99 | 9801 | 27 | 78 | 6084 | 52 | 99 | 9801 | 77 | 99 | 9801

3 | 104 | 10816 | 28 | 97 | 9409 | 53 97 | 9409 | 78 | 100 | 10000
4 | 88 | 7744 | 29 | 114 | 12996 | 54 | 103 | 10609 | 79 | 118 | 13924
5 | 95 | 9025 | 30 | 8 | 7396 | 55 | 100 | 10000 | 80 | 119 | 14161
6 | 72 | 5184 | 31 | 119 | 14161 | 56 | 100 | 10000 | 81 | 109 | 11881
7 | 112 | 12544 | 32 | 100 | 10000 | 57 | 122 | 14884 | 82 | 110 | 12100
8 104 | 10816 33 118 13924 58 93 8649 83 98 9604

9 | 73 | 5329 | 34 | o1 | 8281 | 59 | 82 | 6724 | 84 | 121 | 14641
10 | 91 | 8281 | 35 | 94 | 8836 | 60 | 101 | 10201 | 85 | 118 | 13924
11 | 84 | 7056 | 36 | 68 | 4624 | 61 | 101 | 10201 | 86 | 116 | 13456
12 | 95 | 9025 | 37 | 91 | 8281 | 62 | 93 | 8649 | 87 | 120 | 14400
13 | 96 | 9216 | 38 | o1 | 8281 | 63 | 101 | 10201 | 88 | 98 | 9604

14 | 93 | 8649 | 39 | 92 | 8464 | 64 | 102 | 10404 | 89 | 115 | 13225
15 | 117 | 13689 | 40 | o1 | 8281 | 65 | 119 | 14161 | 90 | 96 | 9216

16 | 123 [ 15129 | 41 | 95 | 9025 | 66 | 97 | 9409 | 91 | 121 | 14641
17 97 9409 42 89 7921 67 98 9604 92 100 10000
18 | 79 | 6241 | 43 | 68 | 4624 | 68 | 118 | 13924 | 93 | 118 | 13924
19 | 96 | 9216 | 44 | 97 | 9400 | 69 | 112 | 12544 | 94 | 124 | 15376
20 | 126 | 15876 | 45 | 99 | 9801 | 70 | 124 | 15376 | 95 | 123 | 15129
21 | 97 | 9409 | 46 | 66 | 4356 | 71 99 | 9801 | 96 | 119 | 14161
2 | 73 | 5329 | 47 | 102 | 10404 | 72 | 96 | 9216 | 97 | 95 | 9025

23 | 129 | 16641 | 48 | 103 | 10609 | 73 | 102 | 10404 | 98 | 100 | 10000
24 | 98 | 9604 | 49 | 95 | 9025 | 74 | 97 | 9409 | 99 | 108 | 11664
25 | 108 | 11664 | 50 | 93 | 8649 | 75 97 | 9409 | 100 | 97 | 9409

37U

10070 1034256
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L _NEX - EX)
‘ N(N —1)
_ 100(1034256) — (10070)(10070)
- 100(100 — 1)
g 103425600 — 101404900
» 9900
= 204.11
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a 1 2 4 ' § 4 A o a
19719 18 Wﬁﬂ'l‘i')iﬂﬁ']gﬁﬂ1 Si emImANUTeI UYLl U Iaana

a ¢ A g {
NNMIFIUIMMAAT GEN 1433 N?ﬁ!tﬁZﬂQﬂWﬁLﬂafJUﬁ
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foi Sl.2 fof S i2
1 4.29 16 0.87
2 0.29 17 0.99
3 0.32 18 0.39
4 0.35 19 0.95
5 0.36 20 0.55
6 0.27 21 0.12
7 0.31 22 0.41
8 0.31 23 0.95
9 0.37 24 0.33
10 0.64 25 0.88
11 0.93 26 0.79
12 0.51 27 0.87
13 1.0 28 0.86
14 0.8 29 0.36
15 0.76 30 0.77
37U 22.60
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1 4 @ a o a a s A
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A 4 . o a £ . o
IAADUN Tﬂﬂmmmmﬂqm msmmaulseansuean (A - coefficient) VoIATOULIA

(Cranach)(W’N%J@ﬁ nIFal. 2538: 125-126)

n f ¥ s?
0=—11-
n—1 S¢
30 {1 22.60 }
=1 ——F—
30—1 204.11
= 1.034{1 —0.11}
= 0.92
e a unu mdanlse Ang Aoty
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a d 1 o o I a o a a J
M13719 19 ’Jlﬂ'ﬂgﬁﬂ1®1u1%ﬁ]1lluﬂlﬂu318‘;ﬁ}ﬂ‘llfNLlfU‘Uﬂiglllu’lﬂlﬂ@ﬂﬁﬂ1ﬂﬂ15ﬁ8u1ﬂ81ﬂ1ﬁ@i

4 A4 4 Yan a
30N LS Waalasn)n1snasun Tag 165N UDINMIUINLAIN (t-test Independent 611!31]

v Y v
Difference Score) NiiA1 11001 1.75 Yu 11 Tanisdragmeatanszay .05 udanadon 13

1UIU 30 4D

) MBI MUN(E) ) MBI MUN(E)
1 4.45 16 45
2 3.25 17 5.7
3 3.28 18 3.57
4 6.21 19 47
5 3.7 20 6.25
6 3.96 21 4.75
7 5.28 22 5.0
8 5.16 23 5.32
9 2.4 24 6.0
10 5.62 25 45
11 2.9 26 5.4
12 6.52 27 5.7
13 6.4 28 434
14 5.75 29 3.6
15 4.7 30 4.8
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AQNEE (27 AY)

ngue (27 AY)

Tl sedu | Anwa sedu | A
Aazuuy | maden | X | X | £X |azuuu | my@en | X | X | £X
X) (f) X) (f)

5 5 16 80 | 25 | 400 5 5 25 | 25 | 125

4 4 5 20 | 16 | 80 4 2 8 | 16 | 32

3 3 5 15 9 45 3 11 33 9 66

2 2 1 2 4 4 2 7 14 | 4 | 28

1 1 0 0 1 0 1 b 2 1 2
593 27 117 | 55 | 529 27 82 | 55 | 253

1o ° < Y A
MIMIAT 01U UT 18D N 1

aase t nsgauludiAg 05 Ndf=52 t

4.33 —3.04

1.42

0.85
\/ 27+

tﬁmu

]
aad

NRUUANUUANANNUOINUTINITDAN

= 4.45

M

27

521 . 05

4.88 >t

AN

k)
=2.00 9WOUTVSTUIING 2
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1 = v A U d' Yo 1Y = 9 a
ﬂﬂuliﬁlulla3T‘iﬁﬁliﬁlumﬂﬂﬂqj\mﬂaEN‘V]llﬂ‘i‘UﬂTiEﬂﬂﬂﬁlﬁﬁlug!mﬂihmﬁ%ﬂﬂW
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ﬂu‘ﬁ Pretest | prottest D D’ ﬂu‘ﬁ Pretest | prottest D D’
1 14 24 10 | 100 21 15 27 12 | 144
2 11 24 13 | 169 22 16 26 10 | 100
3 12 25 13 | 169 23 14 26 12 | 144
4 17 25 8 64 24 15 25 10 | 100
5 7 20 13 | 169 25 14 27 13 | 169
6 14 29 15_| 225 26 14 25 11| 121
7 15 26 13,0 121 27 13 24 11| 121
8 8 23 157, 225 28 14 27 13 | 169
9 14 23 9 81 29 14 26 12 | 144
10 16 26 10 | 100 30 12 26 14 | 19
1 15 27 12 | 144 31 16 28 12 | 144
12 20 26 6 36 32 12 25 13 | 169
13 9 26 17 | 289 33 8 23 15 | 225
14 8 24 16 | 256 34 16 22 6 36
15 11 29 18 | 324 35 8 24 16 | 256
16 19 27 8 64 36 14 26 12 | 144
17 18 24 6 36 37 12 24 12 | 144
18 16 27 11 | 121 38 9 23 14 | 196
19 12 24 12 | 144 39 8 26 18 | 324
20 10 27 17 | 289 40 10 24 14 | 19

59 520 1010 490 6368
S unu masliuvesrasessnenzun AT U AT suIaE Ao U BU Ve

' AN Yo @ = 9 )
ﬂQNV]ﬂa@Qﬂ]lﬂjﬂﬂ]jﬁ]ﬂﬂ1ﬁljﬂugllﬂuIll!ﬂaclﬂ_h_h



, _ NYD*-(XD)?
™ NWN-1)

_ 40(6368) — (490)(490)
B 40(40 — 1)

14620
~ 1560

= 9.37

SD, = ANUUEMUIRATVDINLUUUNDUIT§

s =JNZXZ—(ZX)Z

N(N — 1)

_ |40(7180) — (520)(520)
oy 40(40 — 1)

= 3.28
SD, = ANV UINAHVOIASUUUADUIT B

o, =JNZXZ—(ZX)Z

NN —1)

_ |40(256380) — (1010)(1010)
B 40(40 — 1)

= 1.86
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= ] QJ =] a 14 [ = 1 = 1 ~ Yo
m3nfFouieunadugninMsieuInnmaaInaauTouIazouE oY YBINguNAaeIN a1
[ a 1 aa 4%
msdamsBeuiuuyTumadiih 19a1m19a0@ ¢ - test for Dependent Sample(y# 219F5 AU, 2553:

178-179)

t=— df=n—1
5p

1225
~ 3.06
t=4.00
¥ D unu  Aundevesnzuuunaaiitigiy
D . %P
N
_ 80
- 40
= 12.25

waz Sy wnn @rnuedeuuumasgiuvenzuuuraa 1 iEgiy

U

\/40(6368)—(490)(490)
Sp =

40(40-1)
14620
"4/ 1560

-3.06
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#1319 22 ﬂglluuﬂaﬁwﬂﬂ‘ﬁﬂNﬂWiGEIHTVIEH?HEWW G’EN 1133 mauazﬂgmsmﬁau‘ﬁ NOUITIU

o A ' AY Yo o a 9 ' A ] a
Llagﬁﬁ\uiﬂum@\‘]ﬂﬁjﬂﬂﬂﬂﬂﬂﬂvlﬂﬁ‘Uﬂ’l'ﬁ%ﬂﬂWﬁLﬁﬂugllﬂﬂi?ﬂuﬂjﬂﬂﬁl%!ﬂﬂuﬂ TGT

AUN | Pretest | protest D D’ AUN | Pretest protest D D’
1 17 23 6 36 21 19 24 5 25
2 12 24 12 144 22 9 24 15 225
3 17 22 5 25 23 22 26 4 16
4 13 18 5 25 24 7 16 9 81
5 15 17 2 4 25 12 24 12 144
6 18 25 7 49 26 8 19 11 121
7 14 16 2 4 27 18 21 3 9
8 19 23 4 16 28 14 19 5 25
9 16 19 3 9 29 12 20 8 64
10 17 22 5 25 30 5 19 14 196
11 16 24 8 64 31 13 19 6 36
12 11 19 8 64 32 17 25 8 64
13 21 24 3 9 33 14 21 7 49
14 13 19 6 36 34 14 22 8 64
15 22 26 4 16 35 5 20 15 225
16 19 22 3 9 36 8 19 11 121
17 16 21 5 25 37 4 16 12 144
18 22 25 3 9 38 12 19 7 49
19 16 19 3 9 39 12 23 11 121
20 14 19 5 25 40 11 19 8 64

39 520 1010 278 2446
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' AN Yo (% ~ vy ' A Y a
ﬂﬁjllﬂ')‘llﬂucﬂUlﬂiﬂﬂWiﬂﬂﬂWilﬁﬂug!lllU sl laalsnatin TGT



142

, NYXD*-(¥ D)
27 N(N-1)

_ 40(2446) — (278)(278)
B 40(40 — 1)

20556
1560

= 13.17

SD, = ANMUBUINATVDIALUUUNDUIT &L

N =JNZXZ—(ZX)Z

N(N =1)

_ ]40(8802) — (564)(564)
K 40(40 — 1)

= 3.28
SD, = ANV UINAYVOINSHUUNDUIT B

o of ) 3620208
e _\/ N(N —1)

_|40(18042) — (842)(842)
B 40(40 — 1)

= 2.85

SD; wnu  @wudissuumnasgiuvesnzuuumsnadeunsuiouves 11asumssans

~ Y 1 A Y a
Feuguuy sovie Taglamaiia TGT



NYX2-(XX)?
NN —1)

40(7180) — (520)(520)
40(40 — 1)

16800
1560

= 3.28

= ] a‘{ = a 14 = 1 = J ~ Yo
ﬂﬁ!']ﬁﬂﬂmEJTJNE]@’?JE]TI‘H‘VINTTISL?EJ‘LJ’J‘VIEﬂﬁ”lf"f@]i‘l’iaﬂljEluuazﬂ@uliﬂu%ﬂﬂﬂquﬂﬁﬂﬂm%qﬂiﬂ

mssamsienuuuiiie Iagldmaia TGT 14@1M19a8a ¢ - test for Dependent Sample(%ff5
NATAUZ. 2553: 178-179)

D
t=— df el B 1
b
6.95
trame s
3.63
t=191
%4 D unu mundevesnzunumamaiidgiu
= D
S b
N
278
~ 40
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waz Sp  uny dullsuuuNIATFINYBIRZIUUHAA 1 IITE Y

g _ [t0e46-@78)278)
D ~ 40(40-1)

20556
"4/ 1560

=3.63

% Q( a 4 a a S
MIFouNeUNaTUNTN NS TIUINGATATHAZIIAAAN N INGINTATN

lasumsvamsBeujuuy Tuaadihuazmstamsiseuiuuusio lasldimaiia TGT

“Tagl¥mn19aon ada t- test for Independent Sample Glugﬂ Difference Score

MD{—MD
1z df =ny + n, — 2
Smp1—SMD,

4 Sb  Sb
B SMDl—MDz — E-I_E

e S2 = Z@1-MD)? + ¥(Dy—MDy)*
N D ni+ny—2

365.5+513.9
40+ 40-2
879.4

78
= 11.27

S B 11.27 11.27

SMDl_MDZ = 0.75



__ MD;{—MD;

; df=1q +Tl2 - 2

t =
SMD 1_MD »
;12252695
0.75
5.3
t =—
0.75

t =7.06
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1 = v A 1 d' Yo [ = 9 a
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AUN | Pretest | prottest D D’ AUN Pretest | prottest D D’
1 105 148 43 1849 21 95 138 43 1849
2 107 136 29 841 22 99 138 39 1521
3 104 139 35 1225 23 101 138 37 1369
4 101 131 30 900 24 98 137 39 1521
5 101 128 27 729 25 101 149 48 | 2304
6 107 134 27 729 26 106 141 35 1225
7 107 136 29 841 27 104 129 25 625
8 101 132 31 961 28 110 149 39 1521
9 99 134 35 1225 29 101 135 34 1156
10 101 129 28 784 30 105 139 34 1156
1 101 136 35 1225 31 97 132 35 1225
12 109 142 33 1089 32 100 135 35 1225
13 103 140 37 1369 33 107 138 31 961
14 106 139 33 1089 34 98 143 45 2025
15 101 139 38 1444 35 101 134 33 1089
16 104 143 39 1521 36 98 142 44 1936
17 100 148 48 2304 37 102 143 41 1681
18 101 139 38 1444 38 100 133 33 1089
19 101 140 39 1521 39 100 144 44 1936
20 103 134 31 961 40 100 137 37 1369
3 4085 5521 1436 52834
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_ 40(52834) — (1436)(1436)
B 40(40 — 1)

51264
1560

= 32.86

SD, = ANMLBWLUIRAIVOIALUUUNDUITHU

ey o)
Lo _\/ N(N —1)

_ |40(417629) — (4085)(4085)
4 40(40 — 1)

= 3.39
SD, = ANV UNAGVIASHUUNDUIT B

b =JNZXZ—(ZX)Z

N(N—=1)

_ |40(763147) — (5521)(5521)
B 40(40 — 1)

= 5.33

~ a a J A ! = ' A
ﬂﬁ!‘iﬁiﬂ‘ﬂmEJ‘ULW]ﬂG]ﬂN’J‘V]EﬂﬁWﬁﬁﬁW@QLiﬂullﬁzﬂ’ﬂuliﬂu VNNYUNATDIN

lasumsvamsieuiuuyTuaadiih 19A1mM19a0@ ¢ - test for Dependent Sample

t= df=n1—1

S | o
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D unu sundevesnzuuumassidigiu

4
D . %P
N
1436
40
= 35.9

waz Sy wnu druedewuumesgiuvenziuuraa e ikgiy

\/40(52834)—(1436)(1436)
Sp =

40(40-1)
51264
1/ 1560

-5.73
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1 = v A U d‘ Yo [ =3 9 J A 9 a
ﬂﬂuliﬂuua%T‘iﬁNLiEJ“L!GUENﬂquﬂﬂﬂﬂhﬂqﬂiﬂﬂﬁ%ﬂﬂﬁﬁﬂuglmﬂiﬁmuﬂiﬂﬁﬂ%mﬂuﬂ TGT

AUN | Pretest | prottest D D’ AN Pretest | prottest D D’
1 107 132 25 625 21 98 127 29 841
2 109 112 3 9 22 112 129 17 289
3 105 122 17 | 289 23 107 126 19 361
4 102 130 28 784 24 99 130 31 961
5 104 128 24 | 576 25 104 129 25 625
6 108 121 13 169 26 108 132 24 576
7 108 120 12 144 27 110 128 18 324
8 110 128 18 324 28 111 132 21 441
9 99 130 31 961 29 102 132 30 900
10 105 129 24 576 30 106 136 30 900
11 106 132 26 676 31 99 126 27 729
12 109 131 22 | 484 32 106 129 23 529
13 111 134 23 529 33 107 136 29 841
14 109 131 22 | 484 34 98 125 27 729
15 107 136 29 841 35 102 128 26 676
16 106 140 34 | 1156 36 96 136 40 1600
17 104 140 36 | 1296 37 104 125 21 441
18 106 134 28 784 38 101 130 29 841
19 100 136 36 | 1296 39 104 125 21 441
20 104 135 31 961 40 106 131 25 625

Rt 4119 5193 994 26634
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, _ NYD*-(XD)?
™ NWN-1)

_ 40(26634) — (994)(994)
B 40(40 — 1)

77324
~ 1560

= 49.56

SD, = ANMUBMUIDAGVOIAZHUUAD UG HU

_[NXX?-(EX)?
P 3 _\/ N(N —1)

 |40(441419) — (4199)(4199)
~ 40(40 — 1)

=4.01
SD, = ANV UINAHVDINSUUUNDUTEY

_INEXE-(XX)?
Shy _J N(N —1)

_ |40(675345) — (5193)(5193)
B 40(40 — 1)

= 5.46
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— D
s zp
N
994
40
- 24.85

waz Sp  uny @ullsuuUNIATFINUBIASIUUHAA 1 ITEAY

\/40(26634)—(994)(994)
Sp =

40(40-1)
77324
"4/ 1560
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MD{—MD
t:—l 2 df:n1+n2—2

Smp1—SMD,

v
=

_ (S5 4 S
BN SMDl—MDZ - — + =

ni nz

(D1 —MD1)? + X(Dp — MDy)?
n{+ny—2

e SB =

1281.6+1933.1

40+ 40-2
32147
B * z
= 41.21

41.21 41.21
= 143
= 11.05
11.05
t = 43 ; df=T4 +Tl2 - 2

=7.72
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