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 The purposes of this research were : 1) to compare the learning outcomes on addition subtraction 

multiplication and division of integral numbers of seventh grade students before and after being taught by TAI  

Technique  2) to study group working behaviors of the students that taught by TAI  Technique  and  3) to  study  

students’ opinions toward TAI Technique. The sample consisted of 40 students of seventh grade at 

Pawanapimonpittaya School, U-Thong District, Suphanburi  Province.

 The research instruments were five lesson plans of addition subtraction multiplication and division 

of integral numbers, learning outcomes test, observations forms of group working behaviors and questionnaires. 

Statistical analysis were accomplished by mean ( X ), standard deviation (S.D.), t-test dependent and   

content  analysis. 

 The results of this research were as follow : 

 1. The learning outcomes on addition subtraction multiplication and division of integral numbers 

of seventh grade students after being taught by TAI Technique were statistically significant different at .05  
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 2. The group working behaviors of the students overall were performed at a moderate level; On the 
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were  performed  at  the  lowest  level. 

 3. The seventh grade students’ opinions toward TAI Technique overall were perceived at a high 

agreement level. When consider in each aspect the students were perceived at the high agreement level towards 

learning activities aspect and least agreement level towards learning atmosphere aspect. 
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 8.  

 9. 
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 (Slavin 1995 : 80)  TAI
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 3.  

 4.  

 5.  

 6.  

 7.  

 8.  

    

 1.   

 (English  and  Aua  Champney  English 

1958 : 122)  

  (2537 : 2)   

 (2544 : 24)  

 (2549 : 122-123) 

(Cooperative Learning)  
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  (Artzt and Nuwman 1990 : 448-449 , 

 2547 : 19)  

 2. 

  Johnson and Johnson (1987 : 31-37)  Cooperative Learning 

 5 

  2.1  (Positive Interdependent) 

 2 

   2.2  (Resource Interdependence) 
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  2.3  (Role Interdependence) 

(Task Interdependence) 

  2.4  (Face to Face 

Promotive Interdependence) 

  2.5  (Individual Accountability) 

  2.6 

(Interpersonal and Small Group Skills)  (Social Skill) 
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  2.7  (Group Processing) 

 (2545 : 66-69)

 1.   
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 3.   

 1) 

2)    3)  4) 

 (Group  Working  Behaviors) 

 (2552 : 102-103)   3 

 1.   (Formal Cooperative Learning 

Group)
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 2.   (Informal Cooperative Learning 

Group)

 3.   (Cooperative Base Group)  Long-Term 

Group /

 1 

 Cooperative Learning Scripts 

 1.  -

 2.  

 3.  

 4.  

 5.  

 (   2547:13) 

 (Johnson and Johnson 1990 , 

2547 : 13) 

 1. 

 2.  

 3. 
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 2.   

 3.  

 4.   

 (  2547 : 29-31) 
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 (2544 : 52)   3 

 2  

 4  3  12 

 1  3 

 1)  4-5 

 1 : 2 : 1      2)  

 (Teams)  3)  (Class Presentation)  4) 

 (Team  Study)     5) 

 (Team Study and Teaching Group)  6)  (Team Scores and Team 

Recognition)   7)  (Teaching Groups)  

 (TAI)   

 (TGT)  0.05

 (TAI)

 (STAD) 

 (2547 : )
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 5  20 

 2541  ( )

 5  10  5  1)         2) 

   3)   4) 

  5) 
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 4)

 .01 
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.  1  1  

 80 

 1 

1 .  10  4 

 1  2  1    1) 
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 1

.  .01 

 (Robert E. Slavin, Nancy Madden  

and Marshall Leavey 1984 : 813-819,   2545 : 33)   
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 (Johnson, D.W.,  and  R.T. Johnson 1990 : 29-33)

 (Othman Northayati 1997 )   

 K-12 
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 (TAI) 

5)
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  3 

 1 TAI

(Experimental Research)  (Pre-Experimental  Designs)      

One-Group Pretest-Posttest Design

 3 

 1 

 2

 3 
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 2  80 

 1  2552 
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 1   

 1  2552  40 

 (Simple Random Sampling) 

 TAI

 1.  (Independent Variables)  TAI 

 2.   (Dependent Variables) 

  2.1  

  2.2  

  2.3   TAI 

 1 

 2 

 2

 1  2552

5  3  15 

 (Experimental  Research  Designs)  

 (Pre-Experimental Designs)   One-Group Pretest-Posttest Design 

(Tuckman 1999 : 160,  2547 : 144)
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 1.    TAI 

 5 
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 4          3 
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              15 
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1  4  30  30 

 5  20  50 
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 4 
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1    1)    2) 
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 1  TAI  5 

  1.1  

 3  1  2
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 TAI 
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 3  TAI  1 

 1  1 

 (Content  Validity)  

 (Index  of  Item  

Objective Congruence : IOC)  1.00  0.5 

 ( )  225 
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  1.6  
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2
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2.

3.
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30  5  4 

  4  

  3  

  2   2 

  1   1  2 
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  3.4 

  3.5  3 

 (Index  of  Item Objective Congruence : 

IOC)  0.66-1.00  .50 

 (  2543 : 117) 

N

R

             IOC 

            R

           N

     IOC 

   +1 

       0 

    -1 
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  3.6 

 (Try Out)  1/1     

40

 (p) 

 0.20-0.80   (   2543 : 129) 

 0.43-0.80  36  .80  4 

 ( )  239 

 (p) 

 0.13-0.15 ( )  238 

 (D) 

 0.20 

 (   2543 : 130)  (D)    

 .20 ( )  239 

 (D) 

 (D)   0.15-0.17   ( )  238 

 (Reliability) 

 30 

 20 (Kuder-Richardson  

Method : KR-20, Ferguson 1976 : 428,  2543 : 113)

 .70  (  2547 : 182)   .96

( )  238 

 (Cronbach)  

( - Coefficient)  0.84  ( )  238 

  3.7 
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  2 
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       2  8 
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     6
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        0 - 15
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 (Super  Team) 

 :  Slavin  1995, ,
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  4

 1  TAI 

(Experimental  Research)   (Pre-Experimental  Designs) 

One-Group  Pretest-Posttest Design (Tuckman 1999 : 160) 

 1  

 1  TAI  

 TAI 

 2  1         

 TAI 

 3  1

 TAI

 1

 1  TAI 

TAI

 1 

 1  TAI 

 TAI  15 
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 15 

 1 TAI

n
S.D. t-test

Sig.

(2 tailed) 

 40 50 17.32 2.99 

 40 50 39.52 7.13 
21.10 .00 

 15 

 1  TAI  17.32 

 2.99   39.52  7.13  

 t-test  Dependent  t = 21.10 

 .01 

 1  TAI

 .01

 1   TAI  

 16 

 16

 1  2  3  4 
 5 

A 28.00 24.00 26.00 28.00 30.00

B 28.00 28.00 22.00 26.00 28.00

C 26.00 26.00 30.00 28.00 30.00

D 26.00 30.00 24.00 28.00 30.00
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 16 ( )

 1  2  3  4 
 5 

E 26.00 28.00 24.00 26.00 30.00

F 28.00 28.00 28.00 28.00 30.00

G 26.00 28.00 24.00 28.00 28.00

H 30.00 30.00 28.00 28.00 28.00

 16  A  4 

 1  3  4  5  1 

 2  B   4  1  2

 4  5  1  3  C   

 5  1  2  3  4  
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 4  1  2  4  5  
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 2 

 1  TAI  17 

 17  1 

 TAI

 1  2  3  4  5 

X S.D. X S.D. X S.D. X S.D. X S.D.

-
2.07 0.65 2.17 0.63 2.28 0.55 2.50 0.51  2.57 0.50 

1.67 0.47 1.90 0.63 2.02 0.62 2.42 0.50 2.55 0.50 

2.13 0.61 2.23 0.58 2.25 0.54 2.42 0.50 2.52 0.50 

2.25 0.44 2.30 0.46 2.30 0.46 2.53 0.51  2.60 0.49 

 2.03 0.10 2.15 0.08 2.21 0.07 2.47 0.01 2.56 0.01  - 

 17 

 1 

( X= 2.03 , S.D.=0.10)  2  ( X= 2.15 , S.D.=0.08)  3 

 ( X= 2.21, S.D.=0.07)  4  ( X= 2.47, S.D.=0.01) 

5  ( X= 2.56, S.D.=0.01)

 3  1 
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 3 

 1  TAI  18 
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2
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2.53 0.01  - 

7  TAI

 2.78 0.42 1

8  TAI
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 1.  

  1)  

    3 + 4  =  
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  2)  
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  3)  

    6 + (-4) =  
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  1.  
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   3.  
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  2.   0 
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1.

 1) 35 + (-18)    =.....................   

 2) (-21) + 9    =.....................  

 3) (-13) + 34    =.....................  

 4) (-50) + (-28)   =.....................  

 5) (-39) + 16    =.....................  

 6) (-5) + 12 + (-11)   =..................... 

 7) 100 + (-64) + (-110)  =.....................  

 8) (-27) + (-49) + (-83)  =.....................  

 9) (-105) + 200 + (-186)  =.....................  

 10) (-440) + 390 + (-280) + 170 = ..................... 

2.

  1) 17 + 8    =.....................  

  2) (-3) + (-9)    =.....................  

  3) (-21) + (-4)   =.....................  

  4) (-12) + (-16)   =.....................  

  5) (-27) + (-35) + (-14)  =.....................  

         6)     (-79) + 94 + (-32)          = .....................      

 7) 124 + (-215) + (-18)  =.....................  

  8) (-116) + (-227) + (-59) + (-32) =.....................  

 9) (-358) + 256 + (-78) + 49  =.....................  

       10)    874 + (-359) + (-291) + (-432)        =..................... 
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-  ...............................................................................................  ..................  ........ 

   

1.  10 + (-6)    =  ………………….. 

2.  5 + (-9)     =  ………………….. 

3.  (-9) + 12  =  ………………….. 

4.  (-7) + 2    =  ………………….. 

5.  12 + (-12)   =  ………………….. 

6.  (-10) + (-13)    =  ………………….. 

7.  (-25) + (-15)    =  ………………….. 

8.  0 + (-16)    =  ………………….. 

9.  (-30) + 30    =  ………………….. 

                         10.  9 + 7 + (-13)  =  ………………….. 

                         11.  (-35)+45+(-5)   =  ………………….. 

                         12.  (-25)+(-35)+70   =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 2 

     1  31101

-  ...............................................................................................  ..................  ........ 

   

1.  11 + (-7)    = ………………….. 

2.  9 + (-25)     =  ………………….. 

3.  (-13) + 42  =  ………………….. 

4.  (-36) + 17    =  ………………….. 

5.  (-46)+ 46   =  ………………….. 

6.  12 + (-13)    =  ………………….. 

7.  (-47) + (-93)    =  ………………….. 

8.  (-73) + 0  =  ………………….. 

9.  (-36) + 37  =  ………………….. 

                         10.  19 + (-46) + 21 =  ………………….. 

                         11.  (-27)+50+(-43)   =  ………………….. 

                         12.  52 +(-13)+ (-29)   =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 1 

1.

 1) 35 + (-18)    = 17  

 2) (-21) + 9    = -12 

 3) (-13) + 34    = 21 

 4) (-50) + (-28)   = -78 

 5) (-39) + 16    = -23 

 6) (-5) + 12 + (-11)   = -4 

 7) 100 + (-64) + (-110)  = -74 

 8) (-27) + (-49) + (-83)  = -159 

 9) (-105) + 200 + (-186)  = -91 

 10) (-440) + 390 + (-280) + 170 =  -160 

2.

  1) 17 + 8    = 25 

  2) (-3) + (-9)    = -12 

  3) (-21) + (-4)   = -25 

  4) (-12) + (-16)   = -28 

  5) (-27) + (-35) + (-14)   = -76 

         6)     (-79) + 94 + (-32)           =      -17 

 7) 124 + (-215) + (-18)   = -109 

  8) (-116) + (-227) + (-59) + (-32)  = -434 

 9) (-358) + 256 + (-78) + 49  = -131 

       10)     874 + (-359) + (-291) + (-432)      = -208
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 1 

1.  10 + (-6)    = ……4..….. 

2.  5 + (-9)     = ……-4..…. 

3.  (-9) + 12  = ……3..….. 

4.  (-7) + 2    = ……-5.….. 

5.  12 + (-12)   = ……0..….. 

6.  (-10) + (-13)    = ……-23..... 

7.  (-25) + (-15)    = ……-40..... 

8.  0 + (-16)    = ……-16.... 

9.  (-30) + 30    = ……0….. 

10.  9 + 7 + (-13) = ……3….. 

11.  (-35)+45+(-5)   = ……5….. 

12.  (-25)+(-35)+70   = ……10….. 

1.  11 + (-7)    = ……4……. 

2.  9 + (-25)     = ……-16….. 

3.  (-13) + 42  = ……29…… 

4.  (-36) + 17    = ……-19….. 

5.  (-46)+ 46   = ……0…….. 

6.  12 + (-13)    = ……-1……. 

7.  (-47) + (-93)    = ……-140…. 

8.  (-73) + 0  = ……-73.….. 

9.  (-36) + 37  = ……1…….. 

10.  19 + (-46) + 21 = ……-6...….. 

11.  (-27)+50+(-43)   = ……-20.….. 

12.  52 +(-13)+ (-29)   = ……10..….. 
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 1 

 2

 1

1.  24 + (-34) =

.  -10 .  10 .  -58 .  58 

2.  (-25) + 25 =

.  0 .  1 .  -50 .  50 

3.  35 + (-53)  =

.  0 .  -10 .  -18 .  18 

4.  (-13) + (-16)  =

.  -3 .  3 .  -29 .  29 

5.  [(-23) + 15] + (-14) = 

.  -19 .  -20 .  -21 .  -22 

6.  a = -5  ,  b = 12 , c = -7  (a + b) +c 

.  -7 .  -5 . 0 .  12 

7.  26 + (-(-15))  

.  11 .  21 .  31 .  41 

8. (-23) + (-14) + (-27) 

. -64 .  -65 .  -66 .  -67 

9. (-25)+(-12)+12 

. -49 .  -37 .  -25 .  -12 

10.  53+(-27)+(-43) 

. 123 . 17 . -17 . -70 
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1.  6. 

2.  7. 

3.  8. 

4.  9. 

5.  10. 
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 2

     1  31101

 1.2

 1.4

  2    15

                                               3

 1.  

 2.  

 3.  

 1. 

  1)  

   9 - 4  = 5 
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  2) 

   9 - (-4)  = 13 

  3) 

   (-9) - 4 = -13 

  4) 

   (-9) - (-4) = -5 

5 - (-3) = 8 

5 + 3 = 8 

7 - (-4) = 11 

7 + 4 = 11 

  5 - (-3)  = 8   

  5 + 3  = 8 

  5 - (-3)  = 5 + 3   

  7 - (-4)  = 11   

  7 + 4  = 11 
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  7 - (-4) = 7 + 4  

    .   . 

    .   . 

    .   .

    a - (-b) = a + b 

 a – b    = a + (-b) 

 2.   2 

 2-3 

 1.  

 2.  

  (-12) - 5  =  

 2 

 3.   1 

  12 - (-5)   = 

  (-12) - (-5)  =  

  12 - 5    = 

 4.   2 

  3-4 

 5.  
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 a  b 

  a - b = a + (-b) 

 1.  

 2.  

 1.  

 2.  

1.

 2.  

 1.  

 2.   2 

 3.   2 

 4.   2 
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1.  75

2.

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

............................................

                 ( )

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

............................................

             (                                             ) 

...........................................
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     1  31101

1.

  1) 

      9 - 4  = 5 

  2) 

      9 - (-4) = 13 

  3) 

      (-9) - 4 = -13 

  4) 

       (-9) - (-4) = -5

2.

   5 – ( -3 ) =    8         5  +   3   =      8 

   7 - (-4) = 11       7 + 4 = 11 
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     5 - (-3) = 8   5 + 3 = 8 

 5 - (-3) = 5 + 3   

     7 - (-4) = 11   7 + 4 = 11 

 7 - (-4) = 7 + 4  

     .      . 

     .      . 

     .      . 

     a - (-b)   =  a + b 

  a - b    =  a + (-b) 

       a  b 

      a - b  = a + (-b) 
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 2 

 2 

     1  31101

1.

 1) (-3) - 5   =....................................................................... 

      =....................................................................... 

 2) 4 - (-16)   =....................................................................... 

      =....................................................................... 

 3) 13 - (-7)   =....................................................................... 

      =....................................................................... 

 4) (-63) - (-50)  =....................................................................... 

      =....................................................................... 

 5) (-10) + {(-13) - (-9)} =....................................................................... 

         =....................................................................... 

      =....................................................................... 

 6) {(-4) - (-8)} + (-11) =....................................................................... 

      =....................................................................... 

      =....................................................................... 

 7) 19 - (-25) + (-7)  =....................................................................... 

      =....................................................................... 

      =....................................................................... 

 8) (-12) - (-6) - 18  =....................................................................... 

      =....................................................................... 

      =....................................................................... 
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 9) {15 + (-11) - (-6)} + (-25)  =....................................................................... 

        =....................................................................... 

        =....................................................................... 

        =....................................................................... 

            =.......................................................................  

 10) [(-10) + (-7) –{ (-12) –( 9 )  + ( -6)} ] – {(-28) – (-25)} 

  =.......................................................................

  =....................................................................... 

  =....................................................................... 

  =.......................................................................

2.

 1) ( a + b ) – c     a = 5,   b = -21,  c = -18 

  ( a + b ) – c =....................................................................... 

=.......................................................................

     =....................................................................... 

 2) a +( b – c )    a = 14,   b = -32,  c = -50 

( a + b ) – c =....................................................................... 

     =....................................................................... 

     =....................................................................... 

     = ....................................................................... 

 3)  a -( b – c )    a = -100,   b = 54,  c = -45 

  a -( b – c)  =....................................................................... 

     =....................................................................... 

     =....................................................................... 

     =....................................................................... 
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 2 

 2 

     1  31101

-  ...............................................................................................  ..................  ........ 

   

1.  13-25  = ………………….. 

2.  53-17     =  ………………….. 

3.  45-(-6)  =  ………………….. 

4.  (-13)-13    =  ………………….. 

5.  -(-7)-46   =  ………………….. 

6.  (-19)-(-40)    =  ………………….. 

7.  (-37)-(-15)    =  ………………….. 

8.  0-(-39)  =  ………………….. 

9.  (-23)-(-23)  =  ………………….. 

                         10.  5-(-5)-10  =  ………………….. 

                         11.  (-12)-(-2)-10   =  ………………….. 

                         12.  –(25)-(-35)-(-15)   =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 2 

     1  31101

-  ...............................................................................................  ..................  ........ 

   

1.  18-27  = ………………….. 

2.  72-39     =  ………………….. 

3.  34-(-6)  =  ………………….. 

4.  (-19)-19   =  ………………….. 

5.  -(-6)-36   =  ………………….. 

6.  (-21)-(-30)    =  ………………….. 

7.  (-45)-(-5)    =  ………………….. 

8.  0-(-73)  =  ………………….. 

9.  9-(-9)-25  =  ………………….. 

                         10.  (-17)-(-8)-9  =  ………………….. 

                         11.  -(-23)-(-27)-(-30)   =  ………………….. 

                         12.  -(52)-(-12)-32 =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 2 

1.

 1) (-3) - 5   = (-3)  +  (-5 ) 

      = -8 

 2) 4 - (-16)   = 4  +  16 

      = 20 

 3) 13 - (-7)   = 13 + 7 

      = 20 

 4) (-63) - (-50)  = -63 + 50 

      = -13 

 5) (-10) + {(-13) - (-9)} = (-10) + { (-13) + 9 } 

         =     (-10) + (-4) 

      = -14 

 6) {(-4) - (-8)} + (-11) = {(-4) + 8} + (-11) 

      = 4 + (-11 ) 

      = -7 

 7) 19 - (-25) + (-7)  = 19 + 25 + (-7) 

      = 44 - 7 

      = 37 

 8) (-12) - (-6) - 18  = (-12)  +  6 - 18 

      = (-6 ) - 18 

      = - 24 

 9) {15 + (-11) - (-6)} + (-25)  = {15 + (-11) + 6 } +(-25) 

        = {21 +(-11)} + (-25 ) 

        = 10 + (- 25 )  

        = 10 -  25 

           =      - 15  
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 10) [(-10) + (-7) -{ (-12) -( 9 )  + ( -6)} ] - {(-28)- (-25)} 

  = [(-10) + (-7) - {(-12 )+ 9 +( -6) } ]  -  { (-28) + 25 } 

  = [(-17)- {(-18) + 9 }]  - {(-3)} 

  = (-17) -( -9 )  +  3 

  = - 5

2.

 1) ( a + b ) - c     a = -5,   b = -21,  c = -18 

  ( a + b ) - c = {(-5)  +  (-21)}  -  (-18) 

= (-26) + 18 

     = -8 

 2) a +( b – c )    a = 14,   b = -32,  c = -50 

 a +(b - c)  = 14 + {(-32) - (-50)} 

     = 14 + {(-32)  +  50} 

     =   14  + 18 

     =  32 

 3)  a -( b – c )    a = -100,   b = 54,  c = -45 

  a -( b - c)  = (-100)  - { 54 – (-45 ) } 

     = (-100)  - { 54 + 45 } 

     = (-100)  -  99 

     = -199 
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 2 

1.  13-25  = -12 

2.  53-17     =  36 

3.  45-(-6)  =  51 

4.  (-13)-13    =  -26 

5.  -(-7)-46   =  -39 

6.  (-19)-(-40)    =  21 

7.  (-37)-(-15)    =  -22 

8.  0-(-39)  =  39 

9.  (-23)-(-23)  =  0 

10.  5-(-5)-10  =  0 

11.  (-12)-(-2)-10   =  -20 

12.  -(25)-(-35)-(-15)   =  25 

1.  18-27           = -9 

2.  72-39              =  33 

3.  34-(-6)           =  40 

4.  (-19)-19            =  -38 

5.  -(-6)-36            =  -30 

6.  (-21)-(-30)            =  9 

7.  (-45)-(-5)            =  -40 

8.  0-(-73)           =  73 

9.  9-(-9)-25           =  -7 

10.  (-17)-(-8)-9           =  -18 

11.  -(-23)-(-27)-(-30)  =  80 

12.  -(52)-(-12)-32       =  -72 
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 2 

 2

 1

1.  24 - 37 =

.  -13 .  13 .  -61 .  61 

2.  (-12)- (-12) =  

. -24 .  -12 .  0 .  24 

3.  15 - (-23)  =

.  -8 .  8 .  -38 .  38 

4.  (-33) - 27  =

.  -6 .  6 .  -60 .  60 

5.  [(-22) -15] - (-32) =

.  -5 .  5 .  -6 .  6 

6.  a = -1  ,  b = 5 , c = -2  (a - b) - (-c) 

.  -5 .  -6 .  -7 .  -8 

7. 7 - (-(-5))

.  -2 .  2 .  -12 .  12 

8. (-34) - (-42) - (-71) 

. 79 .  80 .  81 .  82 

9. (-15)-(-22)-42 

.  5 .  35 .  -5 .  -35 

10.  (-53)-77 

. -24 . 24 .  -130 . 130 
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1.  6. 

2.  7. 

3.  8. 

4.  9. 

5.  10. 
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 3

     1  31101

 1.2

 1.4

  2    15

                                                  3

 1.  

 2.  

 3. 

 1.  

 2.  

 3.  

 1.  

 1.   5    3 

 1  1 
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 2. 

 1  1 

 5-6 

 3.  

 1.  

 2.  

 3.  

1.

  1) 3  4  =  

      3  4  =  4 + 4 + 4 = 12 

      3  4  =  4  3 

    3  4  =  4  3 = 12 

   

2.

  1) 3  (-4) = 

   

     3  (-4)  =  (-4) + (-4) + (-4)   =   -12 
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     3  (-4) = (-4)  3 

     3  (-4) =   (-4) 3   =  -12 

3.

  1) (-3)  (-2)  = 

   

    (-2) + 2  = 0 ( )

    (-3) 

        (-3)  {(-2) + 2} = (-3)  0   

   {(-3)  (-2)} + {(-3)  2}   = 0 

      {(-3)  (-2)} + (-6) = 0 

    6 

    {(-3)  (-2)} + (-6) + 6 = 0 + 6 

      {(-3)  (-2)} + 0 = 6 

        (-3)  (-2) = 6 

 1. (-28)  5   = -140 

  2. 39  (-60)   = -2,340 

  3. (-64)  (-17)   = 1,088 

  4. {11  (-23)}  (-42)  = {-253}  (-42) 

        = 10,626 

  1.  

  2.  

  3.  
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 1.  

 2.  

 1.  

 2.  

1.

 2.  

 1.  

 2.   3 

 3.   3 

 4.   3 

1.  75

2.
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.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

      ............................................

                 ( )

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

      ............................................

             (                                              ) 

      ...........................................
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 3 

 2

     1  31101

 3     4 =

 3  4 = 4 + 4 + 4 = 12 

 3  4 = 4  3   

 3  4 = 4  3 = 12 

 3  (-4) =   

 3  (-4) = (-4) + (-4) + (-4) = -12 

 3  (-4) = (-4)  3

 3  (-4) = (-4)  3 = -12 

  (-3)  (-2) =  

 (-2) + 2 =  0  ( )
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 (-3) 

         (-3)  {(-2) + 2}  =  (-3)  0 

 {(-3)  (-2)} + {(-3) 2} =  0 

   {(-3)  (-2)} + (-6) = 0 

 6 

  {(-3)  (-2)} + (-6) + 6 =  0 + 6 

   {(-3)  (-2)} + 0 =  6 

      (-3)  (-2) =  6 

  1.    (

)

  2.      (

)  3.      (

)

  1. (-28)  5   2. 39  (-60) 

  3. (-64)  (-17)  4. {11  (-23)}  (-42) 

  1. (-28)  5  = -140 

  2. 39  (-60)  = -2,340 

  3. (-64)  (-17) = 1,088 

  4. {11  (-23)}  (-42)   

      = {-253}  (-42) 

      = 10,626 
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 3 

 2 

     1  31101

1.

 1) 7  (-5)     =...............................  

 2) (-20)  49     =............................... 

 3) (-13)  (-28)    =............................... 

 4) (-35)  21  (-6)   =............................... 

        =...............................  

        =............................... 

 5) 111  (-25)    =............................... 

 6) (-45)  201    =............................... 

 7) (-32)  (-27)  (-61)   =............................... 

        =............................... 

        =............................... 

 8) (-14)  (-35)  82  (-26)  =........................................................ 

        =........................................................ 

        =........................................................ 

        =........................................................ 

2.

 1) {(-23)  41} - (-560)     =........................................................ 

         =........................................................ 

         =........................................................  

 2) (-36)  (-11) + (-278) - 99  =........................................................ 

        =........................................................ 

        =........................................................ 
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 3) {(-64) + (-19)}  (-12) - 487 =........................................................ 

        =........................................................ 

        =........................................................ 

 4) {(-1,028) - (-457)}  (-26)  =........................................................ 

        =........................................................ 

        =........................................................ 

 5) (-109)  {(-18) - (-32)} + (-84) =........................................................ 

        =........................................................ 

        =........................................................ 

        =........................................................ 
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 3 

 2 

     1  31101

-  ...............................................................................................  ..................  ........ 

   

1.  35 0    = ………………….. 

2.  17 1     =  ………………….. 

3.  (-5) 4  =  ………………….. 

4.  7  (-12)  =  ………………….. 

5.  (-10)  (-7)  =  ………………….. 

6.  (-35)  (-3)    =  ………………….. 

7.  (-12) 3  (-2)  =  ………………….. 

8.  4  (-5)  (-10) =  ………………….. 

9.  (-6) 7 5  =  ………………….. 

                         10.  (-3)  (-7) (-4) =  ………………….. 

                         11.  12 (-4)  3   =  ………………….. 

                         12.  17 5  (-1)   =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 3 

 2 

     1  31101

-  ...............................................................................................  ..................  ........ 

   

1.  0 27    = ………………….. 

2.  29 (-1)     =  ………………….. 

3.  (-17) 6  =  ………………….. 

4.  13  (-70)  =  ………………….. 

5.  (-36)  (-4)  =  ………………….. 

6.  (-25)  (-70)  =  ………………….. 

7.  (-21) 2  (-3)  =  ………………….. 

8.  7  (-4)  (-10) =  ………………….. 

9.  12 20 (-3)  =  ………………….. 

                         10.  (-10)  (-8) (-3) =  ………………….. 

                         11.  (-35) (-40)  0   =  ………………….. 

                         12.  40 (-7)  (-1)   =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 3 

       

1.

 1) 7  (-5)   = -35  

 2) (-20)  49   = -980  

 3) (-13)  (-28)  = 364  

 4) (-35)  21  (-6) = (-35)  (-6)  21 

      = 210 21  

      = 4,410 

 5) 111  (-25)  = -2,775 

 6) (-45)  201  = -9,045 

 7) (-32)  (-27)  (-61) = {(-32)  (-27)} (-61)

      = 864   (-61) 

      = -52,704 

 8) (-14)  (-35)  82  (-26)  = {(-14)  (-35)}  82 (-26) 

        = 490  82  (-26) 

        = 40,180  (-26) 

        = -1,044,680 

2.

 1) {(-23)  41} - (-560)   = (-943 )  + 560 

       = - 383 

 2) (-36)  (-11) + (-278) - 99  = {(-36) (-11)} - 278 - 99 

        = 396 – 278 - 99 

        = 19 

 3) {(-64) + (-19)}  (-12) - 487 = {(-83)  (-12)} - 487 

        = 996  -  487 

        = 509 
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 4) {(-1,028) - (-457)}  (-26)  = {(-1,028 )  +  457}   (-26)

        = (-571)  (-26) 

        = 14,846 

 5) (-109)  {(-18) - (-32)} + (-84) = (-109 ) {(-18) + 32} + (-84) 

        = (-109)  14 + (-84) 

        = 1,526 - 84  

        = 1,442 
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 3 

1.  35 0    =  0 

2.  17 1     =  17 

3.  (-5) 4  =  -20 

4.  7  (-12)  =  -84 

5.  (-10)  (-7)  =  70 

6.  (-35)  (-3)    =  105 

7.  (-12) 3  (-2)  =  72 

8.  4  (-5)  (-10) =  200 

9.  (-6) 7 5  =  -210 

10.  (-3)  (-7) (-4) =  -84 

11.  12 (-4)  3   =  -144 

12.  17 5  (-1)   =  -85 

1.  0 27    =  0 

2.  29 (-1)     =  -29 

3.  (-17) 6  =  -102 

4.  13  (-70)  =  -910 

5.  (-36)  (-4)  =  144 

6.  (-25)  (-70)  =  1,750 

7.  (-21) 2  (-3)  =  126 

8.  7  (-4)  (-10) =  280 

9.  12 20 (-3)  =  -720 

10.  (-10)  (-8) (-3) =  -240 

11.  (-35) (-40)  0   =  0 

12.  40 (-7)  (-1)   =  280 
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 3 

 2

 1

1.  21  (-3) =  

.  63 .  -63 .  64 .  -64 

2.  (-12)  (-4) =  

.  -46 . 46 .  -48 .  48 

3.  (-15)  3  =

. -5 . 5 . -45 .  45 

4.  (-1) 26  =

. -26 .  26 .  -27 .  27 

5.  [(-5) + 5]  (-3)  =  

. 0 . 1 . 2 .  3 

6.  a = -1,  b = 5, c = -2  (a  b) c

. -10 .  10 .  -11 .  11 

7. 8  (-(-4))  

. -32 . 32 .  -33 .  33 

8. (-3)  (-4)  (-9) 

. -108 . 108 . -109 .  109 

9. (-5)  (-2) 12

. 110 . -110 .  120 . -120

10.  [(-3)-(-10)] 7

. 49 . -49 .  91 . -91 
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1.  6. 

2.  7. 

3.  8. 

4.  9. 

5.  10. 
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 4

     1  31101

 1.2 

    

 1.4

  2    15

                                                 3

 1.  

 2.  

 1.  

 2.  

 3.  

 1.  

  1)   12  3 = 

 ( )

  2)   30  (-5) = 

 ( )
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  3)  (-30)  (-6) = 

 ( )

 2.   3 

1)  =  

              =   49   2,744 = 56  49 

    = 

      = 

2)  =  

 30 = (-6)  (-5) 

  =

  = -6

3)  =  

 -30 = (-6)  5 

  =

  = 5

 3.   

 1.  

 2.  

   1. (-28) (-14)     

   2. (-441)  21 

   3. 444  (-37)     

   4. {(-1,000)  (-10)} + {550  (-11)} 

56

744,2

56

744,2

5

30

5

30

)5(

)5()6(

6

30

)6(

5)6(

6

30
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  1.   = 2 

  2.   = -21 

  3.   = -12 

  4. {(-1,000)  (-10)} + {550  (-11)} =      + 

         =  100 + (-50) 

         =  100 - 50 

         =  50 

 1.   3 

 3 

 1  64  8  =

     (8)

 2  (-64)  (-8) =  

     (8)

 3  64  (-8) =  

     (-8)

 2.   4  5-6 

 3.  

  1.  

  2.  

 4.  

14

28

21

441

37

444

)
10

000,1
( )

11

550
(
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 1.  

 2.  

      

 1.  

 2.  

 1.  

 2.  

1.

 2.  

 1.  

 2.   4 

 3.   4 

 4.   4 
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1.  75

2.

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

      ............................................

                 ( )

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

      ............................................

             (                                             ) 

      ...........................................
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1.

  1)                           =

          =   4                  12   =  3   4

  2)                           =   

                     =       49              2,744 = 46  49 

   =      

       =    

2.

  1)      =

    1        30  = (-6)  (-5) 

      =  

      = -6

    2  = y  y 

          30 = (-5)y 

          (-5)  (-6)  = 30 

              y = -6 

      = -6 

3

12

56

744,2

56

744,2

5

30

)5(

)5()6(

5

30

5

30

5

30

3

12
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  2)    = 

    1         -30 = 6  (-5) 

      =

      = -5 

    2  = x  x 

         -30 = 6x 

       6   (-5) = -30 

                 x = -5 

      = -5

   

        

. 3.

  1)  =  

    1         -30 = (-6)  5 

      =

                       = 5 

    2  = z  z 

         -30 = (-6)z 

       (-6)  5 = -30 

             z = 5 

      = 5 

  2)         =      

    1        -3,672 =    (-68)  54 

      = 

                      a = 54 

6

)5(6

6

30

6

30

6

30

6

30

6

30

)6(

5)6(

6

30

68

672,3

68

672,3

)68(

54(-68)

6

30

6

30

6

30
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    2  = a  a 

           -3,672 = (-68)  a 

                   a = 54 

      = 54   

      =

 a, b   c   b  0 

  a    b   =  c   a  =  b   c 

  a   =  b  c  a     b    = c 

      a  b b

a

 1) 9  3       = 3  9    

 2) 12  6    = 6  12  

 3) 100  10  = 10  100   

 4) (20  2)  5     = 20  (2  5)

 5) (100  10)  2 = 100  (10  2)

         6) (130  10)  5     =       130  (10  5)

     = 5   4  20

    = -6   2  -12 

    = -3   -4  12

                =   2            -5  -10 

4

20

6

12

4

12

5

10

68

672,3

68

672,3
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1. (-16)  (-1)  =......................................................... 

2. (-34)  2  =......................................................... 

3. 56  (-8)  =......................................................... 

4. (-220)  20  =......................................................... 

5. 132  (-11)  =......................................................... 

6. (-1,250)  50 =......................................................... 

7. {(-15)  (-3)} - {180  (-90)} =......................................................... 

        =......................................................... 

        =......................................................... 

        =......................................................... 

8. {(-450)  15} + {(-208)  (-13)} =......................................................... 

        =......................................................... 

        =......................................................... 
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-  ...............................................................................................  ..................  ........ 

   

1.  39  3     = ………………….. 

2.  27  (-9)      =  ………………….. 

3.  (-36)  4   =  ………………….. 

4.  (-140) 7     =  ………………….. 

5.  (-159) (-3)   =  ………………….. 

6.  44  (-11)     =  ………………….. 

7.  81  3      =  ………………….. 

8.  (-65)  13   =  ………………….. 

9.  [(-98) - (-50)] (-8) =  ………………….. 

10. [19 + (-44)] 5  =  ………………….. 

11. [(-27)- 43] 7    =  ………………….. 

12. [(-13)- (-29)]  4 =  ………………….. 

 75    75  

 75  9 

        ....................................................

                                             ( )
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-  ...............................................................................................  ..................  ........ 

   

1.  51  3     = ………………….. 

2.  132  (-11)     =  ………………….. 

3.  (-48)  3   =  ………………….. 

4.  (-72) 8     =  ………………….. 

5.  (-450) (-50)  =  ………………….. 

6.  64  (-4)     =  ………………….. 

7.  87  (-87)    =  ………………….. 

8.  (-119)  17   =  ………………….. 

9.  [(-86) - (-50)] (-4) =  ………………….. 

10. [30 + (-79)] 7  =  ………………….. 

11. [(-34)- 54] 8    =  ………………….. 

12. [(-35)- (-56)] 7 =  ………………….. 

 75    75  

 75  9 

         ....................................................

                                  ( )
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 4 

1. (-16)  (-1)  =  16 

2. (-34)  2  =  -17 

3. 56  (-8)  =  -7 

4. (-220)  20  =  -11 

5. 132  (-11)  =  -12 

6. (-1,250)  50 =  -25 

7. {(-15)  (-3)} - {180  (-90)} =           - 

       =  5 - ( -2 ) 

       =  5 + 2 

       =  7 

8. {(-450)  15} + {(-208)  (-13)} =     +  

        = (-30)  +  16 

        = -14 

3

15
90

180

15

450

13

208
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 4 

1.  39  3   = 13 

2.  27  (-9)     =  -3 

3.  (-36)  4  =  -9 

4.  (-140) 7    =  -20 

5.  (-159) (-3)  =  53 

6.  44  (-11)   =  -4 

7.  81  3   =  27 

8.  (-65)  13  =  -5 

9.  [(-98) - (-50)] (-8) =  6 

10. [19 + (-44)] 5           =  -5 

11. [(-27)- 43] 7            =  -10 

12. [(-13)- (-29)]  4       =  4 

1.  51  3   = 17 

2.  132  (-11)    =  -12 

3.  (-48)  3  =  -16 

4.  (-72) 8    =  -9 

5.  (-450) (-50) =  9 

6.  64  (-4)   =  -16 

7.  87  (-87)  =  -1 

8.  (-119)  17  =  -7 

9.  [(-86) – (-50)] (-4)  =  9 

10. [30 + (-79)] 7         =  -7 

11. [(-34)- 54] 8          =  -11 

12. [(-35)- (-56)] 7      =  3 
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 4 

 2

 1

1.  28  (-7) =  

.  4 .  -4 . 5 .  -5 

2.  (-76)  (-4) =  

.  18 .  -18 .  19 .  -19 

3.  (-45)  3  =

.  -12 .  -13 .  -14 .  -15 

4.  [(-15)-25]  (-5)  =  

.  -2 .  2 .  -8 .  8 

5.  [(-32) + 5]  (-3) =  

.  7 . -7 .  9 .  -9 

6.  [(-28) + (-24)]  (-4) =  

.  1 .  -1 .  13 .  -13 

7. (-87)  (-(-3))

.  29 .  -29 .  30 .  -30 

8. [(-23) - (-41)]  6 

. 3 .  -3 .  4 .  -4 

9. [57+(-2)] (-11)

. 4 .  -4 .  5 .  -5 

10.  (-39) [7+(-4)] 

. 12 . -12 . 13 . -13 
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1.  6. 

2.  7. 

3.  8. 

4.  9. 

5.  10. 
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     1  31101

 1.2

 1.4

  2   15

  3

 1.  

 2.  

 3.  

 4.  

 5.  

 1.  

 2.  
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 1.  

  {(-12) + (-18) - (-7)}  (-4)  =   {(-12) + (-18) + 7}  (-4) 

                                     =   (-23)  (-4) 

             =   92 

  [{(-7)  (-9)} + (-11)]  (-13) =   [{63} + (-11)]  (-13) 

              =   [52]  (-13) 

         =   -4 

  1)  (

)

  2)  (

)

 2.  

 2-3 

 3.  

 11  93 

 4.  

 a = -3, b = -2, c = 5  d = -1 

 {(a  b) - c}  d 

 5.   5 

 4  1 

 1 

2

 2-3 
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 6.  

1.

  1. (-5)  (-6) + (-10)  = 30 + (-10) 

              =  20 

  2. {(-100)  20} - (-1)  = -5 + 1 

                  =  -4 

  3. {(-12) + (-18) - (-7)}  (-4) = {(-12) + (-18) + 7}  (-4) 

           =  {-23}  (-4) 

                  =  92 

  4. [{(-7)  (-9)} + (-11)]  (-13)= [{63} + (-11)]  (-13) 

                   =  [52]  (-13) 

                =  -4 

  5. [{-(-27) + 5} 1]  (-4) = [{27 + 5}  1]  (-4) 

                 = [{32}  1]  (-4) 

                =  [32]  (-4) 

                 = -8 

  6. [{(-13)  (-2)} -1]  (-5) = [{26} - 1]  (-5) 

               =  [25]  (-5)  

                 =  -5 

  7. [{-(-8) + (-2)} 5 9]  (-6) = [{8 + (-2)} 9]  (-6) 

              =  [{6} 9]  (-6) 

                 =  [54]  (-6) 

                  = -9 
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  8. [{(-6) + (-12)}  (-3)]  {(-3)  (-6)} = [{-18}  (-3)]  {18} 

                =  [54]  18 

                 =  3 

 1.  

 2.  

 3.  

 4.  

 5.  

1.

 1) {(-15)  (-3)}  (-4)  =     (-4) 

          =    5  (-4) 

          =    -20

 2) {(-625)  8}  (-25)  =    (-5,000)  (-25) 

           = 

          =    200

 3) {(-9) 5 (-4)}  {(-5) + 3}  =    36  (-2) 

                = 

                     =    -18 

3

15

25

5,000

2

36
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 4) {(-10) - (-11)}  {(-12) - (-15)}  (-1)  

           =  {(-10) + 11}  {(-12) + 15}  (-1) 

            =  (1  3)  (-1) 

         = 

             =   -3

 5) {(-3)  (-20)  (-15)} + (-9) - (-14)  

           =  {60  (-15)} + (-9) + 14 

        =  (-4) + (-9) + 14 

            =  (-13) + 14 

        =  1

 6) {(-40)  8}  (-16)  {(-10) - (-9)}  

        =  (-5)  (-16) {(-10) + 9} 

                 =  80  (-1) 

            =  -80

 7) {(-12)  (-5)  (-6)} - (-14) + (-18)  

             =  {60  (-6)} + 14 - 18 

            =  (-10) + 14 - 18 

            =  (-28) + 14 

             =  -14 

2.  x  x = (ab - c)  d 

 1) a = -3,  b = -4,  c = 2,  d = -2 

       x   = {(-3)(-4) - 2}  (-2) 

          =  (12 - 2)  (-2)

              =  10  (-2) 

              =   -5 

1

3
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 2) a = -5,  b = 2,  c = -31,  d = 7 

            x =  {(-5) (2) - (-31)}  7 

            =  {(-10) + 31}  7 

         =  21  7 

      =  3

 3) a = -6,  b = 4,  c = -2,  d = 11 

       x   =  {(-6)(4) - (-2)}  11 

                =  {(-24) + 2}  11 

              =  (-22)  11 

            =  -2 

   

3.   a = -2,  b = -3,  c = 4   d = -1 

 1)   a + b - c - d 

  a + b - c - d = (-2) + (-3) - 4 - (-1) 

               =   (-2) + (-3) - 4 + 1 

         =     -8  

 2)  {(c a)  b} - d 

  {(c  a)  b}- d = [{4  (-2)}  (-3)]  - (-1) 

           =  (-2)  (-3) + 1 

          =  6 + 1 

        =         7 

 3)  {c  (a + b)}  d 

  {c  (a + b)}  d = [4  {(-2) + (-3)}]  (-1) 

              =  {4  (-5)}  (-1) 

             =  (-20)  (-1) 

         =         20 
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 4)   {c  d - a  b}  (a - b) 

  {c  d - a  b}  (a - b) =   {4  (-1) - (-2)  (-3)}  {(-2) - (-3)} 

              =   {(-4) - 6}  {(-2) + 3} 

        =    (-10)  1 

        =     -10 

 1.  

 2.  

 1.  

 2.  

1.

 2.  

 1.  

 2.   5 

 3.   5 

 4.   5 
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1.  75

2.

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

               ............................................

                         ( )

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

           ............................................

                       (                                             ) 

            ...........................................
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 1.  -

 “ ”

 “ ”

  2.  

  1)  a  b  a + b = b + a 

  2)  a, b  c  (a + b) + c = a + (b + c)    

   3)  a  b  a  b = b  a 

   4)  a, b  c  (a  b)  c = a  (b  c)

   5)  a, b  c  a  (b + c) = (a  b) +  (a  c) 

 (b + c)  a = (b  a) + (c  a) 

  3.  

   1)  a    

   a + 0 = 0 + a = a  0 

   2)  a 

           a  0 = 0  a = 0
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   3)  a 

     0  a =  0  ;  a 0

   4)  a  b 

      a b = 0  a = 0  b = 0  a  b 

  4. 

   1)   a 

      a 1 = 1  a = a  1 

   2)   a 

             =  a 

3)  a     

           a  a = 1 

  5.   0 

 a 

             a  a > 0 

   a  =               0  a  = 0 

            -a  a < 0 

    a  a 

 -a 

  6.  

  1) 

  2) 

  3) 

  7.  

1

a
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 8.  

  1) 

  2) 

  3) 

 9.  

  1) 

  2) 

                 10.

                  11.

                  12.  0  0 

 0  0 

 0 

 0 

                 13.

  1)  8  8  8  0  8 

  2)  -1  1  -1  0  1 

                  14.  a  a  -a  a + (-a) = (-a) + 

a = 0 

                  15.  a  -a  a  -(-a)  = a 

                  16.  0  0 

                  17.  -  =  + 

                  18.

                  19.

                  20.

                  21.
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 22. 

    = 

    a, b  c  b  0 

                 a  b = c      a        =  b  c 

          a = b  c        a  b =  c 

    a  b

  23.  

 24. 

b

a
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1.

 48 , -12 ,  68 ,           ,            ,  1,002 ,    

 ............................................................................... 

...................................................................................

2.

 1) 16,  24,  32, ...  ............................................................................... 

 2) -15,  -30,  -45, ... ............................................................................... 

 3) 29,  13,  -3, ...  ............................................................................... 

 4) -150,  -130,  -110, ... ............................................................................... 

         5)       460,  260,  60, ...  .....................................................................

3.

 56 , -75 ,  108,  -39,  -12,  416  ...............................................................................................

4.

 -278 ,  1,305 ,  -511 ,  764 ,  0 ,  -99 .............................................................................. 

5.

         1)     6  (a - 9) = (b  15) - (6  c) 

  a  = ................ b  = ................  c  = ................  

 2) (102 + x)  999   = (102 y) + (803  z) 

  x  = ................ y  = ................  z  = ................ 

6.  1,320   .................................................................................. 

7. |-250| + 1,000 - 860   = ...............................................................................

8. 310 + (-147) - (-256)  = ...............................................................................

9. {(-52) - (-94) + (-18)} - (-36) = ...............................................................................

10.      = ...............................................................................

10

150-

14

700

250

5,000-

)10(

)65()74(
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11. {(-20)  8} - (-200) + (-60) = ........................................................................................

12.      -     = ...............................................................................
200)(

400)(8)}(125){(

23

46)(
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     1  31101

-  ...............................................................................................  ..................  ........ 

   

1.  12 + (-13) -(-1)   =  ………………….. 

2.  35 - (-25)-19     =  ………………….. 

3.  (-42) + 35-20   =  ………………….. 

4.  (-30) -13+50    =  ………………….. 

5.  [(-35)- 21] (-8)   =  ………………….. 

6.  (60-78)  (-6)    =  ………………….. 

7.  [(-35)+10] 5  =  ………………….. 

8.  [(-47)-1] (3-9)  =  ………………….. 

9.  [91+(-10)] (-4-5)  =  ………………….. 

                         10.  [(-30)  (-4)] -(-10)  =  ………………….. 

                         11. {[(-37) + (-20)] (-2)} 37 =  ………………….. 

                         12. {[(40) 9]-120} [(-6)-6] =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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-  ...............................................................................................  ..................  ........ 

1.  19 + (-21) -(-7)    =  ………………….. 

2.  42 - (-18)-18      =  ………………….. 

3.  (-71) + 36-15    =  ………………….. 

4.  (-41) -17+60     =  ………………….. 

5.  [(-48)- 8] (-8)    =  ………………….. 

6.  (49-70)  7      =  ………………….. 

7.  [(-57)+30] 9   =  ………………….. 

8.  [(-39)-1] (3-8)   =  ………………….. 

9.  [73+(-9)] (-6-2)   =  ………………….. 

                         10.  [(-35)  (-2)] -(-18)   =  ………………….. 

                         11. {[(-24) + (-36)] (-3)} (-90) =  ………………….. 

                         12. {[(-37) 4]+4} [8-(-4)]  =  ………………….. 

 75    75  

 75  9 

....................................................

                               ( )
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 5 

1.

 48 , -12 ,  68 ,           ,            ,  1,002 ,    

 48,  68,         , 1,002 

 -12,          , 

2.

 1) 16,  24,  32, ...  40, 48, 56 

 2) -15,  -30,  -45, ...  -60, -75, -90 

 3) 29,  13,  -3, ...  -19, -35, -51 

 4) -150,  -130,  -110, ... -90, -70, -50 

         5)      460,  260,  60, ...  -140, -340, -540 

3.

 56 , -75 ,  108 ,  -39 ,  -12 ,  416 

 -75, -39, -12, 56, 108, 416 

4.

 -278 ,  1,305 ,  -511 ,  764 ,  0 ,  -99 

 1,305, 764, 0, -99, -278, -511 

5.

 1) 6  (a - 9) = (b  15) - (6  c) 

  a  =  15  b  =   6  c  =   9  

     2) (102 + x)  999   = (102 y) + (803  z) 

  x  =  803  y  =      999  z  =     999 

6.  1,320   -1,320 

7. |-250| + 1,000 - 860    =  390 

8. 310 + (-147) - (-256)   =  419 

9. {(-52) - (-94) + (-18)} - (-36)  =  60 

10.       =  -481 

10

150-

14

700

250

5,000-

)10(

)65()74(

14

700

10

150-

250

5,000-
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11. {(-20)  8} - (-200) + (-60)    =  -20 

12.      -   =  -1  
)200(

)400()}8()125{(

23

)46(
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 5 

1.  12 + (-13) -(-1)  = 0 

2.  35 - (-25)-19    =  41 

3.  (-42) + 35-20  =  -27 

4.  (-30) -13+50   =  7 

5.  [(-35)- 21] (-8)  =  7 

6.  (60-78)  (-6)  =  3 

7.  [(-35)+10] 5 =  -5 

8.  [(-47)-1] (3-9) =  8 

9.  [91+(-10)] (-4-5) =  -9 

10.  [(-30)  (-4)] -(-10) =  130 

11. {[(-37) + (-20)] (-2)} 19 =  5 

12. {[(40) 9]-120} [(-6)-6] =  -20 

1.  19 + (-21) -(-7)  = 5 

2.  42 - (-18)-18    =  42 

3.  (-71) + 36-15  =  -50 

4.  (-41) -17+60   =  2 

5.  [(-48)- 8] (-8)  =  7 

6.  (49-70)  7   =  -3 

7.  [(-57)+30] 9 =  -3 

8.  [(-39)-1] (3-8) =  8 

9.  [73+(-9)] (-6-2) =  -8 

10.  [(-35)  (-2)] -(-18) =  88 

11. {[(-24) + (-36)] (-3)} (-90)=  -2 

12. {[(-37) 4]+4} [8-(-4)]  =  -12 



211

 5 

 2

 1

1.  (16 -43)-[(-9)  3] =

. -1 .  0 .  1 .  2 

2. [(-2) + (-4)] [(-21) -(-17)]  =

. 24 .  -24 .  25 .  -25 

3.  [5 + (-3)]  [(-13)+13]     =

.  0 .  16 .  26 .  36 

4.  [(-13) - (-48)- 8] (-9)   =

.  -2 .  2 .  -3 .  3 

5.  [(-2) + 40+ (-3)]  7  =

.  3 . 4 .  5 .  6 

6.  [(-57)-(-30)] (-9)

.  3 .  -3 .  4 .  -4 

7. [4 + (-39)-1] (3-7) 

.  -9 .  9 .  -10 .  10 

8. [(-3) + (-4) + (-7)] (-2) 

. -27 .  27 .  -28 .  28 

9. {[(-24) + (-36)] (-3)} [-(-6)] 

.-30 .  30 . -31 .  31 

10.  [(-7) 4] [6+(-4)]

. 13 . -13 .14 . -14 



212

1.  6. 

2.  7. 

3.  8. 

4.  9. 

5.  10. 
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 – 

 2

 2   1  4 

  40  2 

 5  20    60

 1

1.  24 + 37 =

.  60 .  -60 .  61 .  -61 

2.  (-2) + (-4) = 

.  2 .  -2 .  6 .  -6 

3.  5 + (-3)  =

.  2 .  -2 .  8 .  -8 

4.  (-13) + 6  =

.  -7 .  7 .  19 .  -19 

5.  [(-2) + 5] + (-3)  =

.  3 .  2 .  1 .  0 

6.  a = -1  ,  b = 5 , c = -2  (a + b) +c 

.  2 .  -2 .  7 .  -7 

7. (-5)-(-2) 

. 5+2 .  (-5)-2 .  5-2 .  (-5)+2 

8.  (-3)-7 

. -4 . 4 . -10 . 10 

9. -(-(-5)) 

. -4 . 4 . -5 . 5 

10.  -(-4) – (-5)  

.  1 .  -1 .  9 .  -9 
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11. 3-(-5)

. 2 . -2 . 8 . -8 

12. (-6)-(-(-9)) 

. 3 . -3 . 15 . -15 

13.  -7 7

.  14 .  -14 .  49 .  -49 

14.  6 (-5) 

.  -11 .  11 .  -30 .  30 

15.  (-9)  (-4)  

.  36 .  -36 .  94 .  -94 

16.  (-7)  0  (-3)  

.  0 .  -3 .  -7 .  -21 

17. -(-7) (-4)

.  7 (-4) .  7 4 .  (-7) (-4) .  -7 4

18.  (-0.3)  (0.5)  (-2)

.  -3.0 .  -0.3 .  0.3 .  3.0 

19.  (-40)  (-8)

.  -5 .  5 .  320 .  -320 

20.  120  [(-6)  (-2)]  

.  5 .  10 .  12 .  20 

21.  [(-2)  (-4)]  (-8)   

.  -1 .  2 .  4 .  8 

22.  [(-25)  (-15)]  [(-20)  4]

.  50 .  -50 .  75 .  -75 

23.  [(-51)  (-3)]  [(-60)  (-12)  

.  -58 .  58 .  -85 .  85 

24.  [(-100)  5]  [(-72)  (-6)   

.  240 .  -240 .  300 .  -300 
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25.   x = (ab – c)  d   x   a = 2  ,  b = -1  ,  c = 3  ,  d = -5 

.  0 .  1 .  -3 .  -6 

26.   a = 5 , b = c = -2  , d = -4   y = (ab – c)  d  y 

.  2 .  -2 .  3 .  -4 

27.  (-4) + 9 – (-13) + (-15) 

.  3 .  -3 .  41 .  -41 

28.   -2 + (-3) + (-13) + 21 + (-10) + 7

.  -2 .  -1 .  1 .  0 

29.   11+ (-4) + (-3)

.  -4 .  4 .  18 .  -18 

30.

.  29 – 45 – 65 + 73 = -6 .  31 – 57 – 14 + 28 = -12 

.  -56 + 14 -72 + 12 = -103 .  58 – 46 + 71 – 83 = 1 

 2   (20 )

1. (-3)+[-(-4)+(-9)] = 

.............................. (-3)+[-(-4)+(-9)] =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

2.  [-(-5)-3] - [(-7)-9] = 

........................... [-(-5)-3] - [(-7)-9]  =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................
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3. -(-8) [(-5)-3] = 

.................................. -(-8) [(-5)-3] =................................................................................................ 

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

4. [-50+(-(-1))] (-7) = 

......................... [-50+(-(-1))] (-7)  =................................................................................................ 

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

5. {[-(-5)-7] (-8)} (2-6) = 

......................... {[-(-5)-7] (-8)} (2-6)  =....................................................................................... 

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =................................................................................................

.......................................................... =...............................................................................................
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 1 

1.  11.   21.  

2.  12.   22.  

3.  13.   23.  

4.  14.   24.  

5.  15.   25.  

6.  16.   26.  

7.  17.   27.  

8.  18.   28.  

9.  19.   29.  

10.  20.   30.  
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 2 

1. (-3)+[-(-4)+(-9)] = 

.............................. (-3)+[-(-4)+(-9)] =...    (-3)+[4+(-9)]    ................................................................

.......................................................... =...   (-3)+(-5)    .......................................................................

.......................................................... =...   -8   ...................................................................................

2.  [-(-5)-3] - [(-7)-9] = 

........................... [-(-5)-3] - [(-7)-9]  =....  (5-3)-(-16)    .....................................................................

.......................................................... =....  2+16    .............................................................................

.......................................................... =....  18  ....................................................................................

3. [4-(-8)] [(-5)-3] = 

.................................. [4-(-8)] [(-5)-3] =.... 12 (-8).........................................................................

............................................................... =....  -96 ..............................................................................

4. [(-50)+(-(-1))] (-7) = 

....................... [(-50)+(-(-1))] (-7)  =.... [(-50)+1] (-7)    ............................................................. 

.......................................................... =....   (-49) (-7)   ................................................................... 

.......................................................... =....   7   ....................................................................................

5. {[-(-5)-7] (-8)} (2-6) = 

................ {[-(-5)-7] (-8)} (2-6)  =...  [(5-7) (-8)] (-4) .......................................................... 

.......................................................... =...  [(-2) (-8)] (-4)    ......................................................... 

.......................................................... =...  16 (-4)    ......................................................................... 

.......................................................... =...  -4    ...................................................................................
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 1 

 TAI 

................................................. ..............................

..................... ............................................................

 -  - 

0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3 

1.                 

2.                 

3.                 

4.                 

5.                 

     

     

.............................................................

(                                                           ) 
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 0 1 2 3

 - 
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 1  TAI 

 TAI  2 

 1

     3 

    1) 

    2)  

    3) 

 3 

 2 

 1 

 2   

 TAI
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 1 

1 2 3 

   

1  TAI      

2  TAI    

3  TAI    

4  TAI    

5  TAI    

6  TAI    

   

7  TAI    

8  TAI    

9  TAI    

10  TAI    

   

11  TAI    

12  TAI    
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1 2 3 

13  TAI

14  TAI

15  TAI

 2

 TAI

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................
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 19  (Index of Item Objective Congruence: IOC)

 3 

 1  2  3 IOC 

 1 

1. +1 +1 +1 1.00

2.  +1 +1 +1 1.00 

3. +1 +1 +1 1.00 

4.

 TAI 

+1 +1 +1 1.00 

5. +1 +1 +1 1.00 

6. +1 +1 +1 1.00 

7. +1 +1 +1 1.00 

 2 

1. +1 +1 +1 1.00

2.  +1 +1 +1 1.00 

3. +1 +1 +1 1.00 

4.

 TAI 

+1 +1 +1 1.00 

5. +1 +1 +1 1.00 

6. +1 +1 +1 1.00 

7. +1 +1 +1 1.00 
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 19  ( )

 1  2  3 IOC 

 3 

1. +1 +1 +1 1.00

2.  +1 +1 +1 1.00 

3. +1 +1 +1 1.00 

4.

 TAI 

+1 +1 +1 1.00 

5. +1 +1 +1 1.00 

6. +1 +1 +1 1.00 

7. +1 +1 +1 1.00 

 4 

1. +1 +1 +1 1.00

2.  +1 +1 +1 1.00 

3. +1 +1 +1 1.00 

4.

 TAI 

+1 +1 +1 1.00 

5. +1 +1 +1 1.00 

6. +1 +1 +1 1.00 

7. +1 +1 +1 1.00 
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 19  ( )

 1  2  3 IOC 

 5 

1. +1 +1 +1 1.00

2.  +1 +1 +1 1.00 

3. +1 +1 +1 1.00 

4.

 TAI 

+1 +1 +1 1.00 

5. +1 +1 +1 1.00 

6. +1 +1 +1 1.00 

7. +1 +1 +1 1.00 
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 20  (Index of Item Objective Congruence : IOC)

  3 

 1  2  3
IOC

1.  24 + 37 =

.  13 .  -13 

.  61     .  -61 

+1 +1 +1 1.00 

2.  (-2) + (-4) =

.  6     .  -6 

.  2      .  -2 

+1 +1 +1 1.00 

3.  5 + (-3)  =

.  2      .  -2  

.  8      .  -8 

+1 +1 +1 1.00 

4.  (-13) + 6  =

.  -7       .  7  

.  19       .  -19 

+1 +1 +1 1.00 

5.  [(-2) + 5] + (-3) = 

.  10       .  6  

.  0       .  -6 

+1 +1 +1 1.00 

6.  a = -1 ,  b = 5, c = -2

 (a + b)+c 

.  2       .  -2  

.  7       .  8 

+1 0 +1 0.66 

7. 7 + (-(-5))  

.  2       .  -2  

.  12       .  -12 

+1 +1 +1 1.00 

1.

2.

3.

8. (-3) + (-4) + (-7) 

. 0       .  14  

.  -14       .

+1 +1 +1 1.00 
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 20  ( )

 1  2  3
IOC

9.  (-5)-(-2) 

. 5+2           .  (-5)-2  

.  5-2           .  (-5)+2 

+1 +1 +1 1.00 

10. (-3)-7 

. -10           . 10  

. -4            . 4 

+1 +1 +1 1.00 

11. -(-(-5)) 

. -5           . 5  

.

.                 

+1 +1 +1 1.00 

12. -(-4) – (-5)

.  1           .  -1  

.  9           .  -9 

+1 +1 +1 1.00 

13. 3-(-5)

. 2           . -2  

. 8           . -8 

+1 0 +1 0.66 

14. (-6)-(-(-9)) 

. 3          . -3  

. 15          . -15 

+1 +1 +1 1.00 

15.  43 – (-19) – (-15)

.  9 .  77  

.  -9 .  -39 

+1 +1 +1 1.00 

4.

5.

6.

16.   a = -5, b = -4, c = -3

 (a - b) - c

.  -6 .  -4  

.  2 .  12 

+1 +1 +1 1.00 
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 20  ( )

 1  2  3
IOC

17. -7 7

.  14 .  -14  

.  49 .  -49 

+1 +1 +1 1.00 

18. 6 (-5)

.  -11 .  11  

.  -30 .  30 

+1 +1 +1 1.00 

19. (-9)  (-4)  

.  36 .  -36  

.  94 .  -94 

+1 0 +1 0.66 

20. (-7)  0  (-3)  

.  -7 .  -3  

.  0 .  -21 

+1 +1 +1 1.00 

21. -(-7) (-4)

.  7 (-4)              .  7 4

.  (-7) (-4)         .  -7 4

+1 +1 +1 1.00 

22. (-0.3)  (0.5)  (-2)   

.  -3.0 .  -0.3  

.  0.3               .  3.0 

+1 +1 +1 1.00 

23. (-5) (-3) (-(-2)) 

.  -10 .  20  

.  30 .  -30 

+1 +1 +1 1.00 

7.

8.

9.

24. 45  (-9) 

.  -5 .  5  

.

.

+1 +1 +1 1.00 
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 20  ( )

 1  2  3
IOC

25. (-40)  (-8)

.  320 .  -320  

.  -5 .  5 

+1 +1 +1 1.00 

26. 120  [(-6)  (-2)]   

.  5            .  10  

.  12            .  20 

+1 +1 +1 1.00 

27. [(-2)  (-4)]  (-8)    

.  2            .  4  

.  8            .  -1 

+1 +1 +1 1.00 

28. [(-25)  (-15)]  [(-20)  4]

.  75            .  50  

.  -50            .  -75 

+1 0 +1 0.66 

29. [(-51)  (-3)]  [(-60)  (-12) 

.  -58            .  58  

.  -85            .  85 

+1 +1 +1 1.00 

30. [(-100)  5]  [(-72)  (-6) 

.  300 .  -300  

.  240 .  -240 

+1 +1 +1 1.00 

10.

11.

12.

31. (-500)  [(-10)  5]    

.  50 .  100  

.  200 .  250 

+1 +1 +1 1.00 
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 20  ( )

 1  2  3
IOC

32.
8

0

.  0      .  -8  

.  8      .  1 

+1 +1 +1 1.00 

33.   x = (ab – c)  d   x

  a = 2,   

      b = -1,  c = 3,  d = -5 

.  1     .  -3  

.  -6     .  0 

+1 +1 +1 1.00 

34.   a = 5, b = c = -2, d = -4

  y = (ab – c)  d

.  3    .  2  

.  -2    .  -4 

+1 +1 +1 1.00 

35.  (-4) + 9 – (-13)

      + (-15) 

.  3    .  -3  

.  41    .  -41 

+1 +1 +1 1.00 

36.   -2 + (-3) + (-13)

      + 21 + (-10) + 7

.  -2   .  -1  

.  1   .  0 

+1 +1 +1 1.00 

13.

14.

37.   11+ (-4) + (-3)

.  -4  .  4  

.  18  .  -18 

+1 0 +1 0.66 
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 20  ( )

 1  2  3
IOC

38.

.  29 – 45 – 65 + 73 = -6  

.  31 – 57 – 14 + 28 = -12 

.  -56 + 14 -72 + 12 = -103  

.  58 – 46 + 71 – 83 = 1 

+1 +1 +1 1.00 

39.

.  (-5) + (-3) = (-8)   

.  11 + (-9) = 2 

.  0 – (-27) = -7  

.  (-7) – (-2) = (-5) 

+1 +1 +1 1.00 

40.   x  (-5) 

       + (-8) – x  = 2 

.  7        .  11  

.  -11        .  -15 

+1 +1 +1 1.00 
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 20  ( )

 1  2  3
IOC

1.

2.

3.

1. (-3)+[-(-4)+(-9)] = 

6. (-5)-[-(-7)+(-8)] = 

+1 +1 +1 1.00 

4.

5.

6.

2.  [-(-5)-3] - [(-7)-9] = 

7.  [(-6)-(-9)] - [(-7)-9] = 

+1 +1 +1 1.00 

7.

8.

9.

3. -(-8) [(-5)-3] = 

8. -(-(-9)) [(-7)-3] = 

+1 +1 +1 1.00 
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 20  ( )

 1  2  3
IOC

10.

11.

12.

4. [-50+(-(-1))] (-7) = 

5. {[-(-5)-7] (-8)} (2-6) = 

+1 +1 +1 1.00 

13.

14.

9. [(-50)+(-(-8))] (-7) = 

10. {[-(-9)-7] (-8)} (2-6) = 

+1 +1 +1 1.00 
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 21  (Index of Item Objective Congruence : IOC)

 3 

 (IOC) 

 1  2  3 
IOC

1.  TAI +1 +1 +1 1.00 

2.

TAI

+1 +1 +1 1.00 

3.  TAI +1 +1 +1 1.00 

4.  TAI +1 +1 +1 1.00 

5.  TAI +1 +1 +1 1.00 

6.  TAI +1 +1 +1 1.00 

7.  TAI +1 +1 +1 1.00 

8.  TAI +1 +1 +1 1.00 

9.  TAI +1 +1 +1 1.00 

10.  TAI +1 +1 +1 1.00 

11.  TAI +1 +1 +1 1.00 

12.  TAI +1 +1 +1 1.00 
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 21  ( )

 (IOC) 

 1  2  3 
IOC

13.  TAI +1 +1 +1 1.00 

14.  TAI +1 +1 +1 1.00 

15.  TAI +1 +1 +1 1.00 
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Reliability

 ****** Method 1 (space saver) will be used for this analysis ****** 

  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A) 

Reliability Coefficients 

N of Cases =     44.0                    N of Items =  2 

Alpha =    .9663 

 (P)  (D) 

 P D 

 1 0.15 0.17 

 2 0.15 0.16 

 3 0.14 0.16 

 4 0.14 0.16 

 5 0.13 0.15 

 (P)  

 0.13 – 0.15 

 (D) 

 0.15 – 0.17 

 ( )

Reliability

 ****** Method 1 (space saver) will be used for this analysis ****** 

  R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A) 

Reliability Coefficients 

N of Cases =     44.0                    N of Items =  2 

Alpha =    .8424 
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 22 (P) (r)

TAI

 P r   P r 

1 0.82 0.36  21 0.52 0.82 

2 0.80 0.45  22 0.66 0.45 

3 0.84 0.45  23 0.66 0.82 

4 0.64 0.64  24 0.432 0.64 

5 0.68 0.27  25 0.75 0.45 

6 0.77 0.55  26 0.55 0.82 

7 0.66 0.55  27 0.52 0.82 

8 0.89 0.45  28 0.80 0.64 

9 0.75 0.36  29 0.727 0.45 

10 0.59 0.64  30 0.55 0.73 

11 0.68 0.27  31 0.55 0.82 

12 0.84 0.27  32 0.59 0.55 

13 0.59 0.64  33 0.70 0.91 

14 0.80 0.27  34 0.48 0.73 

15 0.55 0.55  35 0.77 0.45 

16 0.77 0.45  36 0.48 0.82 

17 0.75 0.45  37 0.59 0.91 

18 0.52 0.27  38 0.80 0.64 

19 0.70 0.36  39 0.73 0.55 

20 0.73 0.45  40 0.659 0.91 
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 23

N Minimum Maximum Mean Std. Deviation 

- 40 1.00 3.00 2.0750 .65584

40 1.00 2.00 1.6750 .47434

40 1.00 3.00 2.1250 .60712

40 2.00 3.00 2.2500 .43853

Valid N (listwise) 40

 24

N Minimum Maximum Mean Std. Deviation 

1 40 2.00 3.00 2.3500 .48305

 2 40 2.00 3.00 2.6000 .49614

 3 40 2.00 3.00 2.5500 .50383

 4 40 2.00 3.00 2.5750 .50064

 5 40 2.00 3.00 2.6250 .49029

 6 40 2.00 3.00 2.4500 .50383

 7 40 2.00 3.00 2.7750 .42290

 8 40 2.00 3.00 2.6750 .47434

 9 40 2.00 3.00 2.6250 .49029

 10 40 2.00 3.00 2.7000 .46410

 11 40 2.00 3.00 2.6750 .47434

 12 40 2.00 3.00 2.6000 .49614

 13 40 2.00 3.00 2.5750 .50064

 14 40 2.00 3.00 2.4750 .50574

 15 40 2.00 3.00 2.5750 .50064

Valid N (listwise) 40
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 25  1 

N Minimum Maximum Mean Std. Deviation 

- 40 1.00 3.00 2.0750 .65584

40 1.00 2.00 1.6750 .47434

40 1.00 3.00 2.1250 .60712

40 2.00 3.00 2.2500 .43853

Valid N (listwise) 40

 26  2 

N Minimum Maximum Mean Std. Deviation 

- 40 1.00 3.00 2.1750 .63599

40 1.00 3.00 1.9000 .63246

40 1.00 3.00 2.2250 .57679

40 2.00 3.00 2.3000 .46410

Valid N (listwise) 40

 27  3 

N Minimum Maximum Mean Std. Deviation 

- 40 1.00 3.00 2.2750 .55412

40 1.00 3.00 2.0250 .61966

40 1.00 3.00 2.2500 .54302

40 2.00 3.00 2.3000 .46410

Valid N (listwise) 40
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 28  4 

N Minimum Maximum Mean Std. Deviation 

- 40 2.00 3.00 2.5000 .50637

40 2.00 3.00 2.4250 .50064

40 2.00 3.00 2.4250 .50064

40 2.00 3.00 2.5250 .50574

Valid N (listwise) 40

 29  5 

N Minimum Maximum Mean Std. Deviation 

- 40 2.00 3.00 2.5750 .50064

40 2.00 3.00 2.5500 .50383

40 2.00 3.00 2.5250 .50574

40 2.00 3.00 2.6000 .49614

Valid N (listwise) 40

 30  Paired Samples Statistics

Paired Samples Statistics

17.3250 40 2.99048 .47284

39.5250 40 7.13600 1.12830

Pair 1

Mean N Std. Deviation

Std. Error

Mean
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 31  Paired Samples Correlations 

 32  Paired  Samples  Test 

Paired Samples Test

-22.2000 6.65332 1.05198 -24.3278 -20.0722 -21.103 39 .000–Pair 1

Mean Std. Deviation

Std. Error

Mean Lower Upper

95% Confidence

Interval of the

Difference

Paired Differences

t df Sig. (2-tailed)

Paired Samples Correlations

40 .365 .020   &Pair 1

N Correlation Sig.
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 TAI 
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 33

 1

TAI

1 15 40  21 20 40 

2 21 49  22 10 35 

3 20 38  23 17 47 

4 20 42  24 15 38 

5 13 41  25 15 18 

6 16 42  26 18 37 

7 16 42  27 16 30 

8 14 29  28 15 20 

9 18 44  29 17 27 

10 20 48  30 12 35 

11 15 43  31 12 39 

12 19 47  32 19 46 

13 14 37  33 19 36 

14 17 46  34 19 44 

15 16 40  35 19 38 

16 20 48  36 19 48 

17 18 41  37 16 38 

18 20 34  38 20 31 

19 25 42  39 21 35 

20 17 46  40 20 50 
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