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1.
 4.3

Mean SD MAX. MIN. Sk Ku
Pre Test 13.95 3.41 21.00 7.00 0.04 -0.05  1 Post Test 18.40 2.56 24.00 15.00 0.29 -0.92 
Pre Test 13.30 3.35 20.00 6.00 0.01 -0.16  2 Post Test 16.50 3.05 22.00 11.00 0.08 -0.61 
Pre Test 14.38 3.69 21.00 7.00 -0.07 -0.33 
Post Test 14.69 3.18 21.00 5.00 -0.48 1.06 

n  40 
 36 

 4.3 

 1 
 13.95  3.41  21  7  

 (Sk=0.04)  (Ku=-0.05)  
 2  13.30 

.35  20  6
 (Sk=0.01)  (Ku=-0.16)  

 14.38  3.69  21  7
 (Sk= -0.07)  (Ku=-0.33)

 1  18.40 
 2.56  24  15

 (Sk=0.29)  (Ku=-0.92)  
 2  16.50 

3.05  22  11
 (Sk=0.08)  (Ku=-0.61)  

3
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 (Ku=1.06) 
 14.69  3.18  21  5

 (Sk= -0.48) 
 4.4

Mean SD MAX. MIN. Sk Ku
Pre Test 3.63 0.43 4.64 2.82 0.24 -0.41  1 Post Test 3.55 0.42 4.79 2.93 0.74 0.72 
Pre Test 3.48 0.36 4.50 2.64 0.37 -0.05  2 Post Test 3.55 0.32 4.21 2.89 -0.12 -0.48 
Pre Test 2.47 0.37 4.21 2.82 0.56 -0.36 
Post Test 3.39 0.34 4.11 2.79 0.49 -0.19 

n  40 
 5 

 4.4 

 3.63  0.43
 1 

 4.64  

 1  3.55 
 0.42  4.79  2.93

 (Sk=0.74)  (Ku=0.72)  
 2  3.55 

0.32  4.21  2.89
(Sk=-0.12)  (Ku=-0.48)  

 2.82  (Sk=0.24) 
 (Ku=-0.41)   2 

 3.48  0.36  4.50  2.64
 (Sk=0.37) 

(Ku=-0.05)   2.47 
 0.37  4.21  2.82

 (Sk= 0.56)  (Ku=-0.36) 
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 3.39  0.34  4.11  2.79

M S M M

             (Sk= 0.49)  (Ku=-0.19) 
 4.5

EAN D AX. IN. Sk Ku
Pre Test 6.37 1.79 9.10 1.30 -0.68 0.30  1 P 8 1.30 10.00 -
P 7 2.07 0.00 -1.56 2.87 
ost Test .68 5.00 0.97 0.26
re Test .11 9.60 2 P 7 1.17 10.00 

P 7 1.42 9.30 4.60 
ost Test .63 5.20 0.03 -0.79
re Test .20 -0.51 -0.53

Post Test 7.30 1.65 9.80 3.10 -0.78 0.13 
n  40 

.5
 10 

 4

 1  6.37 
 1.79  9.10  1.30

 (Sk=-0.68)  (Ku=0.30)  
 2  7.11  20.07
 9.60  0

(Sk=-1.56)  (Ku=2.87)  
 7.30  1.65  9.80

 3.10  (Sk= -0.78) 
 (Ku=0.13)

 1  8.68 
 1.30  10  5

 (Sk=-0.97)  (Ku=0.26)  
 2  7.63  1.17 
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 10  5.20
 (Sk=0.03)  (Ku=-0.79)  

 7.30  1.65 

 4.6

ME S M M

9.80  3.10  (Sk= -0.78) 
 (Ku=0.13) 

AN D AX. IN. Sk Ku
P 3.95 0.50 4.88 2.92 -re Test 0.18 -0.75 1 P 4.10 0.49 2.83 
P 3.81 0.40 4.75 2.54 -
ost Test 5 -0.23 -0.01
re Test 0.45 1.41 2 Post Test 3.84 0.39 4.62 2.92 0.63 1.25 

3.83 0.51 4.92 2.73 0Pre Test .263 -0.50
Post Test 3.82 0.39 5.00 3.13 0.89 1.67 

n  40 
 5

 4.6 

 1  3.95 
 0.50   4.88   2.92

 (Sk=-0.18)  (Ku=-0.75) 
 2   3.81

0.40  4.75  2.54
 (Sk=-0.45)  (Ku=1.41)  

 3.83  0.51 
4.92  2.73  (Sk=0.26) 

 (Ku=-0.50
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 1  4.10 
  0.49  5  2.83

 (Sk=-0.23)  (Ku=-0.01) 
 2  3.84 

0.39  4.62  2.92

 5  3  (S 89) 

2

 3

  4  

 (Sk=0.63)  (Ku=1.25)  
 3.82  0.39 

.13 k=0.
 (Ku=1.67) 

 1.  2.
  3.   4. 

 (Multivariate Analysis of Variance: Manova)

 4.7
 1  2  3  4 

 1 1.00*    
 2 0.23* 1.00*   
 3 0.35* 0.15 1.00*  
 4 0.21* 0.47* 0.21* 1.00* 

 * p < 0.05 
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 4.7

 r=0.47  .05

 r=0.21  .05 
 4.8

 1.  2  3  4 
MEAN SD MEAN SD MEAN SD MEAN SD 

1 13.95 3.42 3.59 0.37 6.37 1.79 3.96 0.50 
 2 13.31 3.35 3.38 0.30 7.11 2.07 3.81 0.

14.38 3.69 3.47 0.37 7.20 1.42 3.83 0.51 
41

   = 1  = 0.
2. artlett’s liho tio = Appro Chi-Sq   68  = 0
3. Levene’s Test:  1 F=0.17 P=0.84  2 F=0.1.27 P=0.28  3 F=1.04 

.00 4 

 ( ce 
Covariance  Matrix)  Box's Test of Equality of Covariance Matrices  

 Box

1. Box’s M
B

= 26.91   F .28  P 18
 Test:  Like od Ra  0.00 x. uare = 0.23   P .00

P=0.36  4 F=2  P=0.1

Varian

’s M  0.18 
0.05

 Bartlett's Test of Sphericity 
 Approx.  Chi-Square =  680.23     0.00  

 Levene's Test of 
Equality of Error Variances  4 

  0.84  0.28  0.36  0.14   0.05 
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 4.9 

Multivariate Tests Value F Hypothesis df Error df P 
Pillai’s Trace 0.15 2.25 8.00 230.00 0.03 
Wilks’ Lambda 0.86 2.28 8.00 228.00 0.02 
Hotelling’s Trace 0.16 2.31 8.00 226.00 0.02 
Roy’s Largest Root 0.15 4.17 4.00 115.00 0.00 
Tests of Between-Subjects Effects 

 SS df MS F P 

 1 23.16 2 11.59 0.95 0.39 

 2 0.99 2 0.49 4.09 0.02 1
2

1> 2
3
3

 3 16.72 2 8.36 2.64 0.08 
 4 0.52 2 0.26 1.15 0.32 
 1 1426.09 117 12.19    
 2 14.13 117 0.12    
 3 6084.06 117 3.17    

Error 

 4 1820.08 117 0.23    
 1 24558.06 120     
 2 1437.739 120     
 3 6084.06 120     

Total

 4 1820.08 120    
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 0.05   (Pillai’s Trace: p=0.03,  Wilks’ Lambda: p =0.02,   
s Trace: p = y’s Largest R  =0.00) 

 (Analysis of Variance: ANOVA) 

 1 
 3  4  

A

4.9

Hotelling’ 0.02  Ro oot: p

  4 

 2

  (MANCOV )
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 4.10
 1  2  3  4 

 1 1.00*    
 2 

* 0.24* 1.00* 

0.14 1.00*   
 3 0.35* 0.11 1.00*  
 4 0.38* 0.45

 * p < 0.05 
 4.10

 r=0.45   .05

 r=0.24 
 .05 

 4.11

 1  2  3  4
MEAN SD MEAN SD MEAN SD MEAN SD 
18.40  4.16 .68 4.10 9 1 2.56 3.55  8 1.29 0.4

 2 16.50  0.32 .63 3.84 9 
14.69  0.34 .30 3.82 9 

3.06 3.55  7 1.17 0.3
3.18 3.39  7 1.65 0.3

1. Box’s M  = 29.55  F = 1.40  P = 0.11 
2. Bartlett’s Test:  Likelihood Ratio = 0.00  Approx.  Chi-Square =  611.89  P = 0.00 

ene’s Test:  1 F=0.55 P=0.58  2 F=1.13 P=0.33  3 F=2.72 
0.07 =0.17

 (V  
Cova   Matrix  Tes f E  a Ma

 Box’s  0
0.05

3. Lev
P=  4 F=1.79 P

ariance
riance ) 

 M
 Box's t o quality

.11
of Cov riance trices
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 Bartlett's Test of Sph
 Approx.  Chi-Square =  611.89       0.00  

e'  of 
Error Variances  4 
0.07  0.17

 4.12

Multivariate Test  Hypothesis df rror df P 

ericity

 Leven s Test Equality of 
  0.58  0.32

s Value F E
Pillai’s Trace 8 230.00 0.00 0.34 5.89
Wilks’ Lambda  8 228.00 0.00 
Hotelling’s Trace 8 226.00 0.00 
Roy’s Largest Roo  4 115.00 0.00 

0.68
0.45

6.15
6.39

t 0.39 11.18
  Tests of Between-Subjects Effects 

 SS df MS F P 

 1 274.78 2 137.39 15.85 0.00 1> 2>
 2 0.

3

3
3

69 2 0.34 2.62 0.80 
 3 41.17 2 20.59 10.75 0.00 1>  2
 4 2.07 2 1.04 5.65 0.01 1>  2

 1 1014.54 117.00 8.67    
 2 15.32 117.00 0.13   
 3 224.00 117.00 1.92    

r

 4 21.43 117.00 0.18    
 1 34,083.19 120.00     

Erro

 2 1,480.83 120.00     
 3 7,696.03 120.00   

Total
  

 4 1,866.29 120.00     
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4.12 

   (Pillai’s Trace: p=0.00,  Wilks’ Lambda: p =0.00, 
Hotelling’s Trace: p =0.00  Roy’s Largest Root: p =0.00)

 (Analysis of Variance: ANOVA)   4 
 1 
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