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 (a4)

 (A
) 
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 b2  2  2 

 b3  2  3  ( )

 S1  1 

S2  2 

S3  3 

S4  4 

 S5  5

 S6  6 

 S7  7 

 S8  8

S9  9

 S10  10

 S11  11

 S12  12

 12 

 3 

R O1 X1 O2      X1O3 X1O4

R O1 X2 O2      X2O3 X2O4

R O1 X3 O2     X3O3 X3O4

R O1 X4 O2     X4 O3 X4O4

R O1 X5 O2     X5 O3 X5O4

R O1 X6 O2     X6 O3 X6O4

R O1 X7 O2     X7 O3 X7O4

R O1 X8 O2     X8O3 X8O4

R O1 X9 O2     X9 O3 X9 O4

R O1 X10 O2     X10O3 X10O4

R O1 X11 O2     X11O3 X11O4

R O1 X12 O2     X12O3 X12O4



80

R

O1

O2  1 

O3  2 

O4  3 

X1  1 

X2  2 

X3  3 

X4  4 

X5  5

X6  6 

X7  7 

X8  8

X9  9

X10  10

X11  11

X12  12

4

 4  2  2550 

1.
2.
3.
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4.

1.  1  (Purposive 

Sampling Technique)  1 

 4  3  85 

2.  (Random assignment) 

 85  3 

 3  1) 

 3  3.80 2) 

 3 

 3.50-3.79  3) 

 3  3.50 

 3  12  6 

 12 

  3.1 
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.4

(Hf 6 )

(Hm 1  Mm 1  Lm 1 

Hf 1  Mf 1  Lf 1 )

(Hf 2  Mf 2  Lf 2 )

(Hm 2  Mm 2  Lm 2 )

(Lm 3  Lf 3 )

(Lf 6 )

(Lm 6 )

(Mm 3  Mf 3 )

(Mf 6 )

(Mm 6 )

(Hm 3  Hf 3 )

(Hm 6 )

72

H

M

 L  

 m 

 f   

 3.1
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1.

 11.30 – 13.40 .

 3  1 

2.  12 

3.

4.

 5 

 (Pretest)  (Experiment) 

(Posttest)

1.  (Pretest) 

 (Pretest)  12 

 6  11.30 – 13.40 .

2.  (Experiment) 

(Posttest)

 (Experiment) 

 (Posttest)  3 

 11.30 – 13.40 .

 1-8  9-12  (Experiment) 

 (Posttest) 
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 3.1 

 3.1  (Experiment) 

(Posttest)

1-2  11.30 – 13.40 .

3-4  11.30 – 13.40 .

5-6  11.30 – 13.40 .

7-8  11.30 – 13.40 .

9-10  11.30 – 13.40 .

11-12  11.30 – 13.40 .

1.  

 6 

 2 

 1 -

 2 

 6 
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( )

             ( )

 3.2
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2.

0

  1   

2

3

3.

 (Pretest)

 (Posttest)  2 

 1 -

 2 

 5 

1.

 2  1  2 

 1
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 2

 3

 4

 6 

 5

 6  (Construct Validity) 

 5 

1)  2 

 2 

2)

 1 

3)  4 

 4  3  2 

 5 

 IOC  3.2 

 3.2  (Construct Validity) 

1 2 3 4 5 6 

1.  1.0 1.0 0.8 0.8 1.0 1.0

2.

 4 
0.8 1.0 0.8 1.0 0.8 1.0 

3.  5 
0.6 0.2 0.2 0.4 0.6 0.4 
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 3.2 

(Construct Validity) 

 6 

 6  IOC  0.5 ( , 2548) (  IOC 

1.0, 1.0, 0.8, 0.8, 1.0  1.0 )  4 

 IOC  0.5  (  IOC  0.8, 1.0, 0.8, 1.0, 0.8  1.0 

)  5 

 1  5  5 

 IOC  0.5  2, 3, 4  6 

 5  IOC  0.5 

 7

1)

2)  4 

3)
4)  2, 3, 4,  6 

 8  (Try Out)

 9  (Try Out) 

1)  (Pretest) 

 30  20 

 4 

 10 

(Pretest)  30  20 

2)

 50  35 

 5  20 
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 (Pretest)  50  35 

 10  12 

2.   

 1

 2

 3

 4

 5 

 6  (Content Validity) 

 (Construct Validity) 

 5 

 (Construct Validity) 

1.  (Content Validity) 

 IOC  3.3 

 3.3    (Content Validity) 

 IOC 

1.  1.0

2.  1.0

3.  1.0

4.  1.0
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 3.3  (Content 

Validity)

 IOC  0.5 (

, 2548)  4  (  IOC  1.0  4 )

2.  (Construct Validity) 

 IOC  3.4 

 3.4    (Construct Validity) 

 IOC 

0

0.6

1  0.6

2  0.6

3  0.6

 3.4 

(Construct Validity) 

 4 

 IOC  0.5 ( ,

2548)  4  (  IOC  0.6  4 )

 7

 8  (Try Out) 

 (Inter-rater reliability) 
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 12 

 6  1 

 0.89 

 9

 3.   

 1

 2

 3

 4.50 

 3.50-4.49 

 2.50-3.49 

 1.50-2.49 

 1.50 

 4  (Content Validity) 

 5 

1.  (Content Validity) 

 (Pretest) 

 6  IOC  3.5 
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 3.5  (Content Validity) 

 IOC 

1.  0.20 

2.  0.20 

3.  0.40 

4.
0.60

5.
0.60

6.
0.60

 3.5  (Content 

Validity)  1-3 

IOC  0.5 ( , 2548) (  IOC  0.20, 0.20  0.40 )

 4-6 

 IOC  0.5 (  IOC  0.60 

 3 )

2.  (Content Validity) 

 (Posttest) 

 8  IOC  3.6 
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 3.6  (Content Validity) 

 IOC 

1.  0.20 

2.  0.40 

3.  0.60

4.  5  0.60

5.
0.60

6.  0.60 

7.
0.60

8.

 5 
0.60

 3.6  (Content 

Validity)  1-2 

 IOC 

0.5 ( , 2548) (  IOC  0.20  0.40 )

3-8

 IOC  0.5 (  IOC  0.60  6 )

 5

1)

2)  1-3 

 (Pretest)  IOC 

0.50 ( , 2548) 

 (Pretest) 

3)  1-2 

 (Posttest) 
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 6  (Try Out) 

 6 

 7  (Try Out) 

8

 (Pretest) 

 (Posttest) 

 (Pretest)  72 

 (Posttest)  12  6 

 1.   (Pretest) 

 (Pretest) 

 72  1 

 20 

  1.1   72 

 (Pretest) 

  1.2   1  6 

 (Pretest) 

 1.3  

 2  5 

 1.4  

 10 
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1.5

 5 

1.6

 (Pretest) 

 2.   (Experiment) 

(Posttest)

 (Treatment) 

 12 

 12 

 12 

 6 

 1  35 

 2.1   12 

 1  12 

 2.2   1  6 

 (Pretest) 

 2.3  

 2  5 

 2.4  

 20 

 2.5  

 10 
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2.6

 (Posttest) 

1.

2.

 (Two-way Analysis of Covariance)

3.

 (Typological analysis) 

 (Analytic induction) 



 4 

 (Experimental Research) 

 3 

 1 

 2  (Two-way Analysis of 

Covariance)

 3 

 (Typological analysis)  (Analytic induction) 



 1 

 4.1

 18 25.00 

 18 25.00

 18 25.00

 18 25.00

 72 100.00 

   

 24 33.33 

 24 33.33 

 24 33.33 

 72 100.00 

 4.1 

18

 72 

 24  72 

 2  (Two-way Analysis of 

Covariance)
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 4.2

 (Two-way 

Analysis of Covariance) 

Mean

Difference
Std. Error 

 6 12.69 1.64 

 6 9.57 1.62 

 6 10.24 1.70 

 6 9.29 1.61 

 6 6.63 1.62 

 6 8.46 1.61 

 6 8.30 1.82 

 6 4.81 1.62 

 6 6.39 1.66 

 6 8.78 1.63 

 6 6.58 1.61 

 6 7.28 1.63 

 4.2

 12.69  (

 1.64) 

 10.24  (  1.70) 

 9.57 

(  1.62) 
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 9.29 

(  1.61) 

 8.46  (  1.61) 

6.63  (  1.62) 

 8.30  (

 1.82) 

 6.39  (  1.66) 

 4.81 

(  1.62) 

 8.78  (

 1.63) 

 7.28  (  1.63) 

 6.58 

(  1.61) 
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 4.3

 (Pretest) 

 (Two-way Analysis

of Covariance) 

 Mean Std. Error 

    

 10.83 1.00 18 

 8.12 0.93 18

 6.50 1.05 18

 7.55 0.93 18

    

 9.76 0.80 24 

 6.90 0.81 24

 8.09 0.80 24

 4.3 

 10.83 

 (  1.00) 

 8.12 

(  0.93) 

 7.55  (

 0.93) 

 6.50  (  1.05) 

 9.76  (  0.80) 

 8.09 

(  0.80) 

 6.90  (  0.81) 
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 4.4

 (Two-way Analysis of Covariance) 

 SS df MS F Sig. 

 129.053 1 129.053 8.354 .005 

 138.059 3 46.020 2.979* .039 

 98.813 2 49.407 3.198* .048 

6.517 6 1.086 .070 .999 

 911.468 59 15.449   

 1283.91 71    
*p  0.05 

 4.4 

 (Pretest) 

 .05 

 .05 

 .05 

 (Two-way Analysis of Covariance) 

 .05 

 homogeneity of variances 
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 .05 

 Bonferroni  4.5  4.6

 4.5 

 Mean Difference Std. Error 

 2.71 1.34 

 4.33* 1.57 

 3.28 1.35 

 -2.71 1.34 

 1.63 1.44 

 0.58 1.31 

 -4.33* 1.57 

 -1.63 1.44 

 -1.05 1.42 

 -3.28 1.35 

 -0.58 1.31 

 1.05 1.42 

*p  0.05 

 4.5 

 .05
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 4.6

 Mean Difference Std. Error 

 2.87* 1.14 

 1.67 1.14 

 -2.87* 1.14 

 -1.20 1.14 

 -1.67 1.14 

 1.20 1.14 

*p  0.05 

 4.6 

 .05

 3

 (Typological analysis)  (Analytic 

induction)

3.1  (Pretest) 

 2  1 

 (Posttest) 

 5  3  3 

 4.7  4.8 
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 4.7  (Pretest) 

x / SD. 

1

(Hm)

2

(Hf)

3

(Hm/Hf)

4

(Mm)

5

(Mf)

6

(Mm/Mf)

7

(Lm)

8

(Lf)

9

(Lm/Lf)

10

(Hm/

Mm/Lm)

11

(Hf/Mf/

Lf)

12

(Hm/Mm/

Lm/Hf/Mf/ 

Lf)

x 4.17 4.50 4.67 4.33 4.67 4.67 4.33 4.50 4.17 4.17 4.17 4.83 

1

SD. 0.75 0.84 0.52 0.82 0.52 0.52 0.52 0.55 0.98 0.75 0.75 0.41 

x 3.67 3.50 4.50 3.67 3.83 3.67 3.67 3.17 3.00 3.33 3.67 4.00 

2

SD. 0.52 0.55 0.55 0.52 0.98 0.52 0.52 0.41 1.10 0.52 0.52 0.63 

    

 H      m 

M    f   

 L  
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 4.7 

 (Pretest) 

 “

”  (  4.50 )  1) 

 2) 

 3)  4) 

 5) 6)

 (

3.50-4.49)

 “

”  (

 4.50 )

 (  3.50-4.49) 

 (  2.50-3.49) 
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 4.8  (Posttest)  1-6 

1

(Hm)

2

(Hf)

3

(Hm/Hf)

4

(Mm)

5

(Mf)

6

(Mm/Mf)

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 4.67 4.50 4.50 4.83 4.83 4.83 5.00 5.00 4.50 4.33 4.33 4.67 4.67 4.83 4.83 4.67 4.33 4.17 1

 0.52 0.55 0.55 0.41 0.41 0.41 0.00 0.00 0.55 0.82 0.82 0.52 0.82 0.41 0.41 0.52 0.52 0.98 

 4.50 4.50 4.83 5.00 4.83 4.67 4.67 5.00 5.00 4.33 4.50 4.33 4.83 4.50 4.50 4.33 4.33 4.17 2

 5  0.55 0.84 0.41 0.00 0.41 0.52 0.52 0.00 0.00 0.52 0.55 0.82 0.41 0.84 0.84 0.82 1.21 1.60 

4.67 4.50 4.67 4.50 4.33 4.67 4.83 4.83 5.00 4.50 4.50 4.50 4.00 4.67 4.50 3.50 3.17 3.83 
3

 0.52 0.55 0.52 0.55 0.52 0.52 0.41 0.41 0.00 0.55 0.55 0.84 1.26 0.52 1.22 1.38 1.17 1.47 

 4.33 4.67 4.50 4.67 4.33 4.33 5.00 4.83 4.83 4.67 4.50 4.33 4.67 5.00 5.00 4.33 4.33 3.83 4

 0.82 0.52 0.84 0.52 0.52 0.52 0.00 0.41 0.41 0.52 0.84 0.82 0.82 0.00 0.00 0.82 0.82 1.17 

 4.17 3.83 4.67 4.17 4.17 4.50 4.67 4.83 4.67 4.17 4.83 4.50 4.67 4.17 4.83 4.17 4.00 4.33 
5

 0.41 0.41 0.52 0.75 0.75 0.55 0.52 0.41 0.52 0.75 0.41 0.55 0.52 1.17 0.41 0.75 0.63 0.82 

    

 H      m 

M    f   

 L  

107



 4.8  (Posttest)  7-12 

7

(Lm)

8

(Lf)

9

(Lm/Lf)

10

(Hm/ Mm/Lm) 

11

(Hf/Mf/ Lf) 

12

(Hm/Mm/

Lm/Hf/Mf/ Lf) 

x / SD.

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

x 4.00 4.17 4.17 4.17 3.83 4.17 4.67 4.67 5.00 4.67 4.83 4.17 4.17 4.17 4.00 4.50 4.67 4.67 1

SD. 0.63 0.41 0.41 0.41 0.75 0.75 0.82 0.52 0.00 0.52 0.41 0.75 0.41 0.41 0.63 0.84 0.82 0.52 

x 3.83 4.00 3.67 3.50 4.17 3.83 4.83 4.83 4.67 4.33 4.33 4.33 4.83 4.50 4.00 5.00 5.00 5.00 2

 5 SD. 0.75 0.89 0.52 1.22 0.75 0.75 0.41 0.41 0.52 0.82 1.03 0.82 0.41 0.55 0.89 0.00 0.00 0.00 

x 3.67 4.17 4.00 4.17 4.33 4.67 4.17 4.33 4.67 4.17 4.67 4.33 3.83 4.00 4.83 4.67 4.83 5.00 3

SD. 0.82 0.75 0.89 0.98 0.82 0.52 0.41 0.82 0.52 0.41 0.52 0.52 0.41 0.89 0.41 0.52 0.41 0.00 

x 4.00 4.33 4.17 4.00 4.17 4.17 4.67 4.33 4.67 4.33 4.50 4.17 4.67 4.33 4.33 4.83 4.67 5.00 4

SD. 0.89 0.82 0.75 0.89 0.41 0.75 0.52 0.82 0.52 0.82 0.84 1.17 0.52 1.03 0.52 0.41 0.82 0.0 

x 3.83 4.00 4.33 3.83 4.17 4.33 4.67 4.83 4.67 4.00 4.67 4.50 4.17 3.83 4.33 3.83 4.83 5.00 
5

SD. 1.17 0.89 0.82 0.75 0.98 0.82 0.52 0.41 0.52 0.89 0.52 0.55 0.75 0.75 0.82 0.75 0.41 0.00 

    

 H      m 

M    f   

 L  
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 4.8 

 (Posttest) 

 “ ”

 (  4.50 )  3  1) 

 2)  3) 

 4) 

 5) 6)

 3 

 (  4.50 )  (  3.50-

4.49)

 “  5 ”

 (  4.50 )  3  1) 

 2)  3) 

 4) 

 5)  6) 

 3 

 (  4.50 )  (  3.50-4.49) 

 “

”  (  4.50 )  3 

 1)  2) 

 3)  4) 

 5) 

 3  (

4.50 )  (  3.50-4.49) 

 3   1 

 2 
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 2)  3) 

 4) 

 3  (

4.50 )  (  3.50-4.49) 
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”

(  4.50 )  3  1) 

2)  3) 

 3 

 (  4.50 )

 (  3.50-4.49) 

3.2  (Posttest) 

 (Typological analysis) 

 (Analytic induction) 

 (Typological 

analysis)  (Analytic induction) 

 4 

1)

“

”
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3.  

 (Pretest) 

(Posttest)

1.  (Pretest)

 72 

2.  (Experiment) 

(Posttest)

 (Experiment) 

 12 

 (Posttest)  6 

 3  1 

3.

 (Pretest) 

 (Posttest) 

1.

2.

 (Two-way Analysis of Covariance)

3.

 (Typological analysis) 

 (Analytic induction) 
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 3  1 

 (Two-way Analysis of Covariance) 

 2  (Two-

way Analysis of Covariance)  3 

 (Two-way Analysis of Covariance) 

 1.   4 

 .05 

 .05

 2.  3 

 .05 

 .05 

 3.  

 .05 

 4 

1.  1 

 .05 

 4 
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 .05  

 .05 

 (2544) 

 (Learning Potential) 

 (Background of Knowledge) 

 .05 

 (2540) 
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2.  2 

 .05 
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 .05

 (2527, 2541) 

 (Sex difference) 

 Thurstone 

 Primary mental abilities 

 Spatial relationship  (2540) 

 .05  Lefrancois 

(1990 , 2540) 

 (2524) 

 (2515) 
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 3.    3 

 4 

 3 

 .05  

4.

 (Social Comparison Theory)  Festinger 

(1954) 
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 (Suls and Miller, 1977)

 (Posttest) 

 “ ”

5.

(Posttest)  “ ”
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 (Two-way Analysis of Covariance) 
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 (Two-way Analysis of Covariance) 

Univariate Analysis of Variance 

 Between-Subjects Factors 

Value Label N

1 high 18

2 medium 18

3 low 18

gradetyp

4 mixgrade 18

1 boy 24

2 girl 24

sextype

3 mixsex 24
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 Descriptive Statistics 

Dependent Variable: average

gradetyp sextype Mean Std. Deviation N

boy 13.6667 9.16852 6

girl 10.1650 2.13744 6

mixsex 11.8867 3.34234 6

high

Total 11.9061 5.61404 18

boy 9.5017 3.27037 6

girl 7.2233 1.50190 6

mixsex 8.3883 3.97139 6

medium

Total 8.3711 3.06008 18

boy 5.8333 2.57949 6

girl 4.1650 1.68305 6

mixsex 5.1650 2.83349 6

low

Total 5.0544 2.37680 18

boy 9.6667 6.00418 6

girl 6.8883 2.87235 6

mixsex 6.4450 4.21470 6

mixgrade

Total 7.6667 4.51736 18

boy 9.6671 6.15607 24

girl 7.1104 2.93365 24

mixsex 7.9713 4.26274 24

Total

Total 8.2496 4.70052 72

 Levene's Test of Equality of Error Variances(a) 

Dependent Variable: average

F df1 df2 Sig.

5.383 11 60 .000

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 

a  Design: Intercept+prescore+gradetyp+sextype+gradetyp * sextype 
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 Tests of Between-Subjects Effects 

Dependent Variable: average

Source

Type III Sum 

of Squares df Mean Square F Sig.

Corrected Model 657.272(a) 12 54.773 3.545 .001

Intercept 110.466 1 110.466 7.151 .010

prescore 129.053 1 129.053 8.354 .005

gradetyp 138.059 3 46.020 2.979 .039

sextype 98.813 2 49.407 3.198 .048

gradetyp * sextype 6.517 6 1.086 .070 .999

Error 911.468 59 15.449

Total 6468.745 72

Corrected Total 1568.740 71

a  R Squared = .419 (Adjusted R Squared = .301) 
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 Parameter Estimates 

Dependent Variable: average

Parameter B Std. Error t Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 3.097 1.979 1.565 .123 -.863 7.057

prescore .574 .199 2.890 .005 .177 .971

[gradetyp=1] 2.955 2.427 1.218 .228 -1.901 7.811

[gradetyp=2] 1.178 2.285 .516 .608 -3.393 5.750

[gradetyp=3] -.897 2.273 -.395 .694 -5.446 3.651

[gradetyp=4] 0(a) . . . . .

[sextype=1] 1.500 2.346 .639 .525 -3.195 6.195

[sextype=2] -.704 2.304 -.306 .761 -5.314 3.905

[sextype=3] 0(a) . . . . .

[gradetyp=1] * [sextype=1] .950 3.314 .287 .775 -5.682 7.581

[gradetyp=1] * [sextype=2] .035 3.298 .011 .992 -6.565 6.635

[gradetyp=1] * [sextype=3] 0(a) . . . . .

[gradetyp=2] * [sextype=1] -.674 3.247 -.207 .836 -7.172 5.824

[gradetyp=2] * [sextype=2] -1.130 3.213 -.352 .726 -7.560 5.300

[gradetyp=2] * [sextype=3] 0(a) . . . . .

[gradetyp=3] * [sextype=1] .412 3.369 .122 .903 -6.330 7.154

[gradetyp=3] * [sextype=2] -.869 3.215 -.270 .788 -7.303 5.564

[gradetyp=3] * [sextype=3] 0(a) . . . . .

[gradetyp=4] * [sextype=1] 0(a) . . . . .

[gradetyp=4] * [sextype=2] 0(a) . . . . .

[gradetyp=4] * [sextype=3] 0(a) . . . . .

a  This parameter is set to zero because it is redundant. 
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Estimated Marginal Means 

1. gradetyp 

 Estimates 

Dependent Variable: average

95% Confidence Interval 

gradetyp Mean Std. Error Lower Bound Upper Bound 

high 10.830(a) .998 8.832 12.828

medium 8.124(a) .930 6.262 9.986

low 6.497(a) 1.052 4.391 8.603

mixgrade 7.547(a) .927 5.691 9.403

a  Covariates appearing in the model are evaluated at the following values: prescore = 7.2917. 

Pairwise Comparisons 

Dependent Variable: average

95% Confidence Interval for 

Difference(a)

(I) gradetyp (J) gradetyp 

Mean

Difference

(I-J) Std. Error 

Sig.(a)

Lower Bound Upper Bound 

medium 2.706 1.341 .289 -.956 6.368

low 4.333(*) 1.574 .047 .037 8.629

high

mixgrade 3.283 1.351 .109 -.406 6.972

medium high -2.706 1.341 .289 -6.368 .956

low 1.627 1.435 1.000 -2.290 5.544

mixgrade .577 1.311 1.000 -3.002 4.156

high -4.333(*) 1.574 .047 -8.629 -.037

medium -1.627 1.435 1.000 -5.544 2.290

low

mixgrade -1.050 1.417 1.000 -4.919 2.819

mixgrade high -3.283 1.351 .109 -6.972 .406

medium -.577 1.311 1.000 -4.156 3.002

low 1.050 1.417 1.000 -2.819 4.919

Based on estimated marginal means 

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

a  Adjustment for multiple comparisons: Bonferroni. 
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 Univariate Tests 

Dependent Variable: average

Sum of 

Squares df Mean Square F Sig.

Contrast 138.059 3 46.020 2.979 .039

Error 911.468 59 15.449

The F tests the effect of gradetyp. This test is based on the linearly independent pairwise 

comparisons among the estimated marginal means. 

2. sextype 

 Estimates 

Dependent Variable: average

95% Confidence Interval 

sextype Mean Std. Error Lower Bound Upper Bound 

boy 9.763(a) .803 8.156 11.370

girl 6.895(a) .806 5.283 8.508

mixsex 8.091(a) .803 6.483 9.698

a  Covariates appearing in the model are evaluated at the following values: prescore = 7.2917. 
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 Pairwise Comparisons 

Dependent Variable: average

95% Confidence Interval for 

Difference(a)

(I) sextype (J) sextype 

Mean

Difference

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

girl 2.868(*) 1.140 .044 .059 5.676boy

mixsex 1.672 1.135 .438 -1.124 4.468

girl boy -2.868(*) 1.140 .044 -5.676 -.059

mixsex -1.196 1.141 .896 -4.006 1.615

boy -1.672 1.135 .438 -4.468 1.124mixsex 

girl 1.196 1.141 .896 -1.615 4.006

Based on estimated marginal means 

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

a  Adjustment for multiple comparisons: Bonferroni. 

Univariate Tests 

Dependent Variable: average

Sum of 

Squares df Mean Square F Sig.

Contrast 98.813 2 49.407 3.198 .048

Error 911.468 59 15.449

The F tests the effect of sextype. This test is based on the linearly independent pairwise comparisons 

among the estimated marginal means. 
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 3. gradetyp * sextype 

Dependent Variable: average

95% Confidence Interval 

gradetyp sextype Mean Std. Error Lower Bound Upper Bound 

boy 12.686(a) 1.640 9.404 15.968

girl 9.567(a) 1.618 6.330 12.805

high

mixsex 10.237(a) 1.703 6.829 13.645

boy 9.286(a) 1.606 6.072 12.501

girl 6.626(a) 1.618 3.388 9.863

medium

mixsex 8.460(a) 1.605 5.249 11.671

boy 8.296(a) 1.817 4.661 11.932

girl 4.811(a) 1.620 1.569 8.052

low

mixsex 6.385(a) 1.659 3.065 9.704

boy 8.782(a) 1.634 5.513 12.051

girl 6.577(a) 1.608 3.359 9.795

mixgrade

mixsex 7.282(a) 1.631 4.019 10.545

a  Covariates appearing in the model are evaluated at the following values: prescore = 7.2917. 
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