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Boxes, researcher is of the view that the use of the P-Value models may help teachers teach Place
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Value model solution-boxes serve as a calculator to the actual calculators. It gives the same
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operations of the actual calculator. Instead of a student manipulating the hidden operations
of an actual calculator, with the P-Value model solution-box he/she practically sees and
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Introduction Movement Two (Jump two steps from zero to the right and
The P-Value Models or vice versa)

The One’s (1’s) Place Value Concept Oto2=0toland(+)1to2=1+1=2x1=2

NB: lto3=1to2and (+)2to3=1+1=2x1=2

e The word ‘and’ = Addition (+) 2to4=2to3and (+)3tod4=1+1=2x1=2

e The movement on each place value is from both ‘right’ to 3to5=3tod4and (+)4to5=1+1=2x1=2

‘left” and vice versa. 4to6=4to5and (+)5to6=1+1=2x1=2

e Astraight line is divided into nine (9) equal parts 5to7=5to6and (+)6to7=1+1=2x1=2

e The One’s (1’s) Place Value starts from zero (0) and ends at 6to8=6to7and (+) 7to8=1+1=2x1=2

nine (9) 7t09=7to8and (+)8t09=1+1=2x1=2

Fig (1): Movement One NB: 2x1=1 + 1, means one (1) has been repeated two times.
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g:g i fi Movement Three (Jump three steps from zero to the right
4t05:1 and or vice versa)
5 6:1 Oto3=0tolandlto2and2to3=1+1+1=3x1=3
6t07:1 lto4=1to2and2to3and3to4=1+1+1=3x1=3
7t08:1 2to5=2to3and3tod4and4to5=1+1+1=3x1=3
8t09:1 3to6=3to4and4to5and5t06=1+1+1=3x1=3

09= Fig (2): M (T 4to7=4to5and5to6and6to7=1+1+1=3x1=3
r— ig (2) Movement Two 5to8=5to6and6to7and7t08=1+1+1=3x1=3

- . : ; ‘ . 6to9=6to7and 7to8and8t09=1+1+1=3x1=3

f * f I f [ f 5 f* { NB: 3x1= 1 + 1 + 1, means one (1) has been repeated three
* ’ ’ £ ' ? : 00N 42N, times.
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Fig (4): Movement Four
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Movement Four (Jump four steps from zero to the right and
or vice versa)
Oto4=0tolandlto2and2to3and3to4=1+1+1+1=
4x1=4
lto5=1to2and2to3and3to4and4to5=1+1+1+1=
4x1=4
2to6=2to3and3to4and4to5and5to6=1+1+1+1=
4x1 =4
3to7=3tod4and4to5and5to6and6to7=1+1+1+1=
4x1 =4
4to8=4to5and5to6and6to7and7to8=1+1+1+1=
4x1 =4
5to9=5to6and6to7and7to8and8to9=1+1+1+1=
4x1=4

NB: 4x1=1+1+ 1+ 1, means one (1) has been repeated four
times.

Fig (5): Movement Five
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Movement Five (Jump five steps from zero to the right and
or vice versa)
Oto5=0tolandlto2and2to3and3to4and4to5=1+1
+1+1+41=5x1=5
lto6=1to2and2to3and3to4and4to5and5to6=1+1
+1+1+41=5x1=5
2to7=2to3and3to4and4to5and5to6and6to7=1+1
+1+1+1=5x1=5
3to8=3to4and4to5and5to6and6to7and7to8=1+1
+1+1+1=5x1=5
4t09=4to5and5to6and6to7and 7to8and8to9=1+1
+1+1+1=5x1=5
NB: 5x1=1+ 1 + 1 + 1 +1, means one (1) has been repeated
five times

Fig (6): Movement Six
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Movement Six (Jump six steps from zero to the right and or
vice versa)
Oto6=0toland1to2and2to3and 3to4 and 4to5and5 to
6=1+1+1+1+1+1=6x1=6
lto7=1to2and2to3and 3to4 and 4to5and 5 to 6 and 6 to
7=1+1+1+1+1+1=6x1=6
2to8=2to3and3to4and4to5and 5to 6 and 6 to 7 and 7 to
8=1+1+1+1+1+1=6x1=6
3to9=3to4and4to5and5to6and6to7and 7to8and 8 to
9=1+1+1+1+1+1=6x1=6
NB: 6x1=1+1+1+1+1+ 1, means one (1) has been repeated
six times

Fig (7): Movement Seven
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Movement Seven (Jump seven steps from zero to the right
and or vice versa)
Oto7=0tolandlto2and2to3and 3to4and4to5and5to
Bandb6to7=1+1+1+1+1+1+1=7x1=7
lto8=1to2and2to3and3to4and4to5and5to 6 and 6 to
7and7t08=1+1+1+1+41+1+41=7x1=7
2to9=2to3and3to4and4to5and5to6and 6to 7 and 7 to
8and8t09=1+1+1+1+1+1+1=7x1=7
NB: 7x1=1+1+ 1+ 1+1+ 1+ 1, means one (1) has been
repeated seven times

Fig (8): Movement Eight
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Movement Eight (Jump eight steps from zero to the right
and or vice versa)
Oto8=0tolandlto2and2to3and3to4and4to5and5to
6and6to7and7t08=1+1+1+1+1+1+1+1=8x1=8
lto9=1to2and2to3and3to4 and 4 to5and5to 6 and 6 to
7and7to8and8t09=1+1+1+1+1+1+1+1=8x1=8
NB:8x1=1+1+1+1+1+1+ 1+ 1, meansone (1) has been
repeated eight times
Fig (9): Movement Nine
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Movement Nine (Jump nine steps from zero to the right and

or vice versa)

Oto9=0tolandlto2and2to3and3to4and4to5and5to

6and6to7and 7to8and8t09=1+1+1+1+1+1+1+1+

1=9x1=9

NB:9x1=1+1+1+1+1+1+1+1+1, means one (1) has

been repeated nine times

Mathematical proves of the One’s (1°s = n;) Place Value

Fig 10: Diagram of Mathematical proves of the One’s (1’s =
n;) Place Value

P L O AN LAY AN O i F
9 0

|
1
>y {b

Let

ny = all Place Values,

Yath = answer for all Place Values,

n; = 1 for One’s (1°s) Place value,

b = movement (s) within the One’s (1’s) Place Value

> Yp = angy

For movement one on the One’s (n (3)) Place Value, » b; =1 and
Ny = 1 ,

>Yp=aNy=Yp=Y1= 1n(1) =1x1=1°=1

wyi=1

For movement two on the One’s (n (3)) Place Value, > b, = 2 and
n W= 1

>yb:an(1):yb:y2:2n(1):2><1:1+l:2

LY, =2

For movement three on the One’s (n (;)) Place Value, » b; = 3 and
N = 1

>>yb=an(1)=yb=y3=3n(1)=3><1=1+1+1=3

LYys=3

For movement four on the One’s (n (1) Place Value, » by = 4 and

N = 1

>>yb=an(1)=yb=y4=4n(1)=4><1=1+1+1+1=4

LYs=4

For movement five on the One’s (n (;)) Place Value, » bs = 5 and

np=1

>>yb:an(1):yb:y5:5n(1):5><1:1+1+1+1+1:5

“Ys=5

For movement six on the One’s (n (3)) Place Value, » bs = 6 and n
=1

(1)

>>yb:an(1):yb:y6:6n(1):6><1:1+1+1+1+1+1:6

“Ys=6

For movement seven on the One’s (n (1)) Place Value, » b; =7

andngy =1

)>yb=an(1)=yb=y7=7n(1)=7)<1=1+1+1+1+1+l+1

Ly, =7

For movement eight on the One’s (n (1) Place Value, > bg = 8

and Na = 1

>yb=an(1)=yb=y8=8n(1)=8><1=1+1+l+1+l+1+1+

LYyg=8
For movement nine on the One’s (n (;)) Place Value, » by = 9 and
n W= 1

>yb:an(1):yb:y3:9n(1)29><1:1+l+1+1+l+1+1+
1+1=9
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“Ye=9

P-Value model solution-boxes

One Place Value Solution Boxes

Solution Box 1a: One’s Place Values
[0]1[2[3]4]5[6[7]8[9]

Solution Box 1b: reverse One’s Place Values
[9l8[7[6]5]4[3[2]1]0]

The Ten’s (10°s) Place Value Concept

NB:

e The word ‘and’ = Addition (+)

e The movement on each place value is from both ‘right’ to

‘left’ and vice versa.

o A straight line is divided into nine (9) equal parts

e The Ten’s (10’s) Place Value starts from zero (00) and ends at

ninety (90)

Fig (11): Movement One
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Movement One (Jump one step from zero to the right and or

0

vice versa)
00to 10=10
10t0 20 =10
20t030=10
30t040=10
40to 50 = 10
50 to 60 = 10
60to 70=10
70t080=10
80t090=10
Fig (12): Movement Two
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Movement Two (Jump two steps from zero to the right and
or vice versa)
00to20=00to 10 and (+) 10t0 20 =10 + 10 =2x10=20
10t0 30 =10to 20 and (+) 20t0 30 =10+ 10 =2x10=20
20t040=20to30and (+) 30to 40 =10 + 10 =2x10=20
30to50=30to 40 and (+) 40to 50 =10 + 10 =2x10 =20
40 to 60 = 40 to 50 and (+) 50 to 60 = 10 + 10 =2x10 =20
50 to 70 =50 to 60 and (+) 60 to 70 = 10 + 10 = 2x10 =20
60 to 80=60to 70 and (+) 70 t0 80 =10 + 10 =2x10 =20
70t090=70t080and (+) 80t0 90 =10 + 10 =2x10 =20
NB: 2x10= 10 + 10, means ten (10) has been repeated two
times.
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Fig (13): Movement Three
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Movement Three (Jump three steps from zero to the right
and or vice versa)
00to30=00to 10 and 10 to 20 and 20 to 30 =10 + 10 + 10 =
3x10=30
10to40=10to20and 20to 30 and 30 to 40 =10 + 10 + 10 =
3x10=30
20to 50 =20 to 30 and 30 to 40 and 40 to 50 = 10 + 10 + 10 =
3x10=30
30 to 60 = 30 to 40 and 40 to 50 and 50 to 60 = 10 + 10 + 10 =
3x10=30
40 to 70 = 40 to 50 and 50 to 60 and 60 to 70 = 10 + 10 + 10 =
3x10 =30
50 to 80 = 50 to 60 and 60 to 70 and 70 to 80 = 10 + 10 + 10 =
3x10=30
60 to 90 = 60 to 70 and 70 to 80 and 80 to 90 =10 + 10 + 10 =
3x10=30
NB: 3x10= 10 + 10 + 10, means ten (10) has been repeated three
times.

Fig (14): Movement Four
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Movement Four (Jump four steps from zero to the right and

or vice versa)

00 to 40 =00 to 10 and 10 to 20 and 20 to 30 and 30 to 40 = 10

+10+ 10+ 10 =4x10=140

10 to 50 = 10 to 20 and 20 to 30 and 30 to 40 and 40 to 50 = 10

+10+ 10+ 10 =4x10 =40

20 to 60 = 20 to 30 and 30 to 40 and 40 to 50 and 50 to 60 = 10

+10+ 10+ 10=4x10=40

30 to 70 = 30 to 40 and 40 to 50 and 50 to 60 and 60 to 70 = 10

+10+ 10+ 10=4x10=40

40 to 80 = 40 to 50 and 50 to 60 and 60 to 70 and 70 to 80 = 10

+10+ 10+ 10 =4x10 =40

50 to 90 = 50 to 60 and 60 to 70 and 70 to 80 and 80 to 90 = 10

+10+ 10+ 10 =4x10 =40

NB: 4x10=10 + 10 + 10 + 10, means ten (10) has been repeated

four times.

Fig (15): Movement Five
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Movement Five (Jump five steps from zero to the right and
or vice versa)
00 to 50 = 00 to 10 and 10 to 20 and 20 to 30 and 30 to 40 and
40t050 =10 + 10 + 10 + 10 +10 = 5x10 =50

10 to 60 = 10 to 20 and 20 to 30 and 30 to 40 and 40 to 50 and
50t0 60 =10+ 10+ 10+ 10 +10 =5x10=50

Eliot Kosi Kumassah/ Elixir Dis. Math. 56 (2013) 13645-13660

20 to 70 = 20 to 30 and 30 to 40 and 40 to 50 and 50 to 60 and
60t0 70=10+ 10+ 10+ 10+10=5x10=50

30 to 80 = 30 to 40 and 40 to 50 and 50 to 60 and 60 to 70 and
70t0 80 =10+ 10+ 10+ 10 +10 =5x10 =50

40 to 90 = 40 to 50 and 50 to 60 and 60 to 70 and 70 to 80 and
80t090 =10+ 10+ 10 + 10 +10 =5x10 =50

NB: 5x10 = 10 + 10 + 10 + 10 +10, means ten (10) has been
repeated five times

Fig (16): Movement Six
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Movement Six (Jump six steps from zero to the right and or
vice versa)

00 to 60 = 00 to 10 and 10 to 20 and 20 to 30 and 30 to 40 and
40 to 50 and 50
to60=10+10+ 10+ 10 +10 + 10 = 6x10 =60
10 to 70 = 10 to 20 and 20 to 30 and 30 to 40 and 40 to 50 and
50 to 60 and 60
to70=10+10+10+10+10+ 10 =6x10 =60
20 to 80 = 20 to 30 and 30 to 40 and 40 to 50 and 50 to 60 and
60 to 70 and 70
to80=10+10+10+10+10+ 10 =6x10=60
30 to 90 = 30 to 40 and 40 to 50 and 50 to 60 and 60 to 70 and
70 to 80 and 80
to90=10+10+ 10+ 10 +10 + 10 = 6x10 =60
NB: 6x10 = 10 + 10 + 10 + 10 +10+ 10, means ten (10) has
been repeated six times
Fig (17): Movement Seven
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Movement Seven (Jump seven steps from zero to the right
and or vice versa)

00 to 70 = 00 to 10 and 10 to 20 and 20 to 30 and 30 to 40 and
40 to 50 and 50 to 60 and 60 to 70 =10 + 10 + 10 + 10 +10 + 10
+10=7x10=70

10 to 80 = 10 to 20 and 20 to 30 and 30 to 40 and 40 to 50 and
50 to 60 and 60 to 70 and 70 to 80 = 10 + 10 + 10 + 10 +10 + 10
+10=7x10=70

20 to 90 = 20 to 30 and 30 to 40 and 40 to 50 and 50 to 60 and
60 to 70 and 70 to 80 and 80 to 90 = 10 + 10 + 10 + 10 +10 + 10
+10=7x10=70

NB: 7x10= 10 + 10 + 10 + 10 +10+ 10 + 10, means ten (10) has
been repeated seven times.
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Table 1: Summary of the One’s (1’s) Place Value
Movement | Movement | Movement | Movement 4 Movement | Movement 6 Movement Movement 8 Movement
1 2 3 5 7 9
Otol=1 Oto2= 1 |0to3= 1 |0to4= 1+1+1 |Oto5= 1 |0to6= 1+ |0to7 =1 Oto8 = 1+ |0to9 =1
+1=2x1 +1+1= +1=4x1=4 +1+1+1 [1+1+1+41+ | +1+1+1 1+1+1+1+ | +1+1+1
=2 3x1=3 +1=5x1=|1=6x1=6 +1+1+1= | 1+1+1=8x1 | +1+1+1+
5 7x1=17 =8 1+1=9x1
=9
lto2=1 1to3= 1 |1tod4= 1 |1to5= 1+1+1 |1lto6= lto7= 1+ 1to8= 1 1to9= 1+
+1=2x1 +1+1= +1=4x1=4 1+1+1+ | 1+1+1+1+ | +1+1+1 1+1+1+1+
= 3x1=3 1+1=5x1 | 1=6x1=6 +1+1+1= | 1+1+1=8x1
=5 7x1=17 =8
2t03=1 2to4= 1 | 2to5 = 2to6 1+1+1+ | 2to7= 2to8= 1+ |2to9= 1
+1=2x1 1+1+1= | 1=4x1=4 1+1+1+ | 1+1+1+1+ | +1+1+1
= 3x1=3 1+1=5x1 | 1=6x1=6 +1+1+1=
=5 7x1=17
3tod4=1 3to5= 1 |3t06=1|3t07=1+1+1 |3to8= 1|3to9= 1+
+1=2x1 +1+1= +1=4x1=4 +1+1+1 [ 1+1+1+1+
= 3x1=3 +1=5x1= | 1=6x1=6
5
4t05=1 4t06= 1 |4to7= 1 |4to8 = 1+1+1 |4t09= 1
+1=2x1 +1+1= +1=4x1=4 +1+1+1
= 3x1=3 +1=5x1=
5
5t06=1 5to7= 1 |5to8= 1 |5t09= 1+1+
+1=2x1 +1+1= 1+1=4x1=4
= 3x1=3
6to7=1 6to8= 1 |6to9= 1
+1=2x1 +1+1=
= 3x1=3
7t08=1 7t09= 1
+1=2x1
8to9=1
Table 2: Summary of the Ten’s (10’s) Place Value
Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement
1 2 3 4 5 6 7 8 9
00to10= | 00to20= | 00to30= | 00to40= | 00to50= | 00to60= | 00to 70 00to80= | 00to 90 =
10 10+ 10+ 10 + 10+ 10 + = 10+10+ 10+10+
10=2x10 | 10+10= 10+10+ 10+10 + 10+10+ 10+ 10+10+ 10+10+
=20 3x10=30 | 10 = 10+ 10 + 10+10+ | 10+10+ 10+10+
4x10=40 | 10=5x10 | 10+10= 10+ 10+10= 10+10+
=50 6x10=60 | 10+10+ | 8x10=80 | 10=9x10
10 =7x10 =90
=70
10to20= | 10to30= | 10to40= | 10to50= | 10to60= | 10to70= | 10to80= | 10t0 90 =
10 10+ 10+ 10 + 10+ 10 + 10+10+ | 10+10+
10=2x10 | 10+10 = | 10+10+ 10+10+ 10+10+ 10+10+ | 10+10+
=20 3x10=30 | 10 = 10+ 10 + 10+10+ | 10+10+
4x10=40 | 10=5x10 | 10+10= 10=7x10 | 10+10=
=50 6x10=60 | =70 8x10 =80
20t030= | 20to40= | 20to 50 20t060= | 20to70= | 20t0o80= | 20t0 90 =
10 10 + = 10+ 10 + 10 + 10 + 10+10 +
10=2x10 | 10+10 = | 10+10+ 10+10+ 10+10+ 10+10+
=20 3x10=30 | 10=4x10 | 10+ 10 + 10+10+
=40 10=5x10 | 10+10= 10=7x10
=50 6x10=60 | =70
30to40= | 30to50= | 30to 60 30to0 70 30to80= | 30to 90 =
10 10 + = 10+ = 10+ 10 + 10 +
10=2x10 | 10+10 = | 10+10+ 10+10 + 10+10+
=20 3x10=30 | 10 = 10+ 10 +
4x10=40 | 10=5x10 | 10+10=
=50 6x10 = 60
40to50= | 40to60= | 40to70= | 40to 80 40t0 90 =
10 10 + 10 + = 10 +
10=2x10 | 10+10 = | 10+ 10+10 +
=20 3x10=30 | 10+10 + 10 +
10 = 10 =5x10
4x10=40 | =50
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Table 2 continued
Movement 1 Movement 2 Movement 3 Movement 4 Movement 5 | Movement 6 | Movement 7 | Movement 8 | Movement 9
50t060=10 | 50to 70= 10+ | 50to80= 10 | 50t0 90 =
10=2x10=20 + 10+
10+10 = 10 + 10 + 10 =
3x10=30 4x10 =40
60t070=10 | 60to80= 10+ | 60to90= 10
10=2x10=20 +
10 +10 = 3x10
=30
70t080=10 | 70to90= 10+
10=2x10=20
80t090 =10
Table 3: Summary of the Hundred’s (100’s) Place Value
Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement
1 2 3 4 5 6 7 8 9
000to 100 | 000to 200 | 000 to 300 | 000 to400 | 000to500 | 000to600 | 000to 700 | 00O to 800 | 000 to 900
=100 = 100+ = 100+ = 100+ = = = =100 + =100 +
100 = 100 + 100 100 + 100 100 + 100 + 100 + 100 + 100 100 + 100
2x100 = =3x100= | +100 = 100 + 100 100 + 100 | 100 + 100 + 100 + + 100 +
200 300 4x100 = + 100 + + 100 + + 100 + 100 + 100 100 + 100
400 100 = 100 + 100 | 100 + 100 + + 100 +
5x100 = =6x100= | + 100 + 100 100 + 100
500 600 100 = =8x100= | =9x100 =
7x100 = 800 900
700
100t0o 200 | 100to 300 | 100to 400 | 100to500 | 100to 600 | 100to 700 | 100to 800 | 100 to 900
=100 = 100+ = 100+ = 100+ = 100+ | = = =100 +
100 = 100 + 100 100 + 100 100 + 100 100 + 100 + 100 100 + 100
2x100 = =3x100= | +100 = + 100 + 100 + 100 | + 100 + + 100 +
200 300 4x100 = 100 = + 100 + 100 + 100 + 100
400 5x100 = 100 +100 | 100 + 100 +
500 =6x100= | + 100 + 100
600 100 = =8x100 =
7x100 = 800
700
200t0 300 | 200to 400 | 200to 500 | 200to 600 | 200to 700 | 200to 800 | 200 to 900
=100 = 100+ = 100+ = 100+ = 100+ | = =
100 = 100 + 100 100 + 100 100 + 100 100 + 100 + 100
2x100 = =3x100= | +100= + 100 + 100 +100 | + 100+
200 300 4x100 = 10= + 100 + 100 +
400 5x100 = 100 + 100 | 100 + 100
500 =6x100= | +
600 100 =
7x100 =
700
300t0 400 | 300to500 | 300to 600 | 300to 700 | 300to 800 | 300 to 900
=100 = 100+ = 100 + = 100 + = 100+ = 100+
100 = 100 + 100 100 + 100 100 + 100 100 + 100
2x100 = =3x100= | +100 = + 100 + + 100 +
200 300 4x100 = 100 = 100 + 100
400 5x100 = =6x100 =
500 600
400to 500 | 400to 600 | 400to 700 | 400to 800 | 400 to 900
=100 = 100+ = 100+ = = 100+
100 = 100 + 100 100 + 100 + 100
2x100 = =3x100= | 100+100 | +100+
200 300 +100 = 100 =
4x100 = 5x100 =
400 500
500to 600 | 500to 700 | 500 to 800 | 500 to 900
=100 = 100+ = 100+ =
100 = 100 + 100 100 +
2x100 = =3x100= | 100 + 100
200 300 +100 =
4x100 =
400
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Table 3 continued

Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement
1 2 3 4 5 6 7 8 9
600to 700 | 600to 800 | 600 to 900
=100 = 100 + = 100 +
100 = 100 + 100
2x100 = =3x100 =
200 300
700to 800 | 700 to 900
=100 = 100+
100 =
2x100 =
200
800 to 900
=100
Table 4: Summary of the Thousand’s (1000’s) Place Value
Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement | Movement
1 2 3 4 5 6 7 8 9
0000 to 0000 to 0000 to 0000 to 0000 to 0000 to 0000 to 0000 to 0000 to
1000 = 2000 = 3000 = 4000 = 5000 = 6000 = 7000 = 8000 = 9000 =
1000 1000 + 1000 + 1000 + 1000 + 1000 + 1000 + 1000 + 1000 +
1000 = 1000 + 1000 + 1000 + 1000 + 1000 + 1000 + 1000 +
2x1000 = 1000 = 1000 + 1000 + 1000 + 1000 + 1000 + 1000 +
2000 3x1000 = 1000 = 1000 + 1000 + 1000 + 1000 + 1000 +
3000 4x1000 = 1000 = 1000 + 1000 + 1000 + 1000 +
4000 5x1000 = 1000 = 1000 + 1000 + 1000 +
5000 6x1000 = 1000 = 1000 + 1000 +
6000 7x1000 = 1000 = 1000 +
7000 8x1000 = 1000 =
8000 9x1000 =
9000
1000 to 1000 to 1000 to 1000 to 1000 to 1000 to 1000 to 1000 to
2000 = 3000 = 4000 = 5000 = 6000 = 7000 = 8000 = 9000 =
1000 1000 + 1000 + 1000 + 1000 + 100 0+ 1000 + 1000 +
1000 = 1000 + 1000 + 1000 + 1000 + 1000 + 1000 +
2x1000 = 1000 = 1000 + 1000 + 1000 + 1000 + 1000 +
2000 3x1000 = 1000 = 1000 + 1000 + 1000 + 1000 +
3000 4x1000 = 1000 = 1000 + 1000 + 1000 +
4000 5x1000 = 1000 = 1000 + 1000 +
5000 6x1000 = 1000 = 1000 +
6000 7x1000 = 1000 =
7000 8x1000 =
8000
2000 to 2000 to 2000 to 2000 to 2000 to 2000 to 2000 to
3000 = 4000 = 5000 = 6000 = 7000 = 8000 = 9000 =
1000 1000 + 1000 + 1000 + 1000 + 1000 + 1000 +
1000 = 1000 + 1000 + 1000 + 1000 + 1000 +
2x1000 = 1000 = 1000 + 1000 + 1000 + 1000 +
2000 3x1000 = 1000 = 1000 + 1000 + 1000 +
3000 4x1000 = 1000 = 1000 + 1000 +
4000 5x1000 = 1000 = 1000 +
5000 6x1000 = 1000 =
6000 7x1000 =
7000
3000 to 3000 to 3000 to 3000 to 3000 to 3000 to
4000 = 5000 = 6000 = 7000 = 8000 = 9000 =
1000 1000 + 1000 + 1000 + 1000 + 1000 +
1000 = 1000 + 1000 + 1000 + 1000 +
2x1000 = 1000 = 1000 + 1000 + 1000 +
2000 3x1000 = 1000 = 1000 + 1000 +
3000 4x1000 = 1000 = 1000 +
4000 5x1000 = 1000 =
5000 6x1000 =

6000




£ AN AN AN MO MNP LN

PO 10 R0 B0 4D 50 60 @70 B0 @O0
! | ! | ! | | ! |
030

P
80 70 60 _ 50 |4 20 10 _ 00
AVAVAWAVAVAYAWA
el .

Movement Eight (Jump eight steps from zero to the right
and or vice versa)

00 to 80 = 00 to 10 and 10 to 20 and 20 to 30 and 30 to 40 and
40 to 50 and 50 to 60 and 60 to 70 and 70to 80 =10+ 10 + 10 +
10 +10 + 10 +10 + 10 =8x10 =80

10 to 90 = 10 to 20 and 20 to 30 and 30 to 40 and 40 to 50 and
50 to 60 and 60 to 70 and 70 to 80 and 80 t0 90 =10 + 10 + 10 +
10 +10 + 10 +10 + 10 = 8x10 = 80

NB: 8x10= 10 + 10 + 10 + 10 +10+ 10 + 10 + 10, means ten
(10) has been repeated eight times

Fig (19): Movement Nine
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Table 4 continued
Movement | Movement 2 Movement | Movement4 | Movement | Movement 6 | Movement 7 | Movement 8 | Movement 9
1 3 5
4000 to 4000 to 6000 = 1000 + | 4000 to 4000 to 8000 | 4000 to
5000 = 1000 = 2x1000 = 2000 7000 = = 9000 =
1000 1000 + 1000 + 1000 +
1000 + 1000 + 1000 | 1000 +
1000 = + 1000 = 1000 +
3x1000 = 4x1000 = 1000 +
3000 4000 1000 =
5x1000 =
5000
5000 to 5000 to 7000 = 1000 + | 5000 to 5000 to 9000
6000 = 1000 = 2x1000 = 2000 8000 = =
1000 1000 + 1000 +
1000 + 1000 + 1000
1000 = +1000 =
3x1000 = 4x1000 =
3000 4000
6000 to 6000 to 8000 = 1000 + | 6000 to
7000 = 1000 = 2x1000 = 2000 9000 =
1000 1000 +
1000 +
1000 =
3x1000 =
3000
7000 to 7000 to 9000 = 1000 +
8000 = 1000 = 2x1000 = 2000
1000
8000 to
9000 =
1000
Fig (18): Movement Eight
e — . Movement Nine (Jump nine steps from zero to the right and

or vice versa)

00 to 90 = 00 to 10 and 10 to 20 and 20 to 30 and 30 to 40 and
40 to 50 and 50 to 60 and 60 to 70 and 70 to 80 and 80 to 90 =
10+10+10+10+10+10+10 + 10 + 10 =9x10 =90

NB: 90 =10+ 10 + 10 + 10 +10 + 10 +10 + 10 + 10 = 9x10 =
90, means ten (10) has been repeated nine times

Mathematical proves of the Ten(10’s = n 4,) Place Value

Fig 20: Diagram of Mathematical proves of the Ten’s (10’s =

nyo) Place Value
N

PO 10 R0 B0 A0 5O G0 70 80 FO
L L L
90 80 70 60 50 40 30 20 10 _ 00

Fnup

Let

ny = all Place Values,

Ynth = answer for all Place Values,

N (10 = 10 for Ten’s (10’s) Place value,

c= movement (s) within the Ten’s (10°s) Place Value

> Y= an (10)

» ¥c= CN 1), fig 10

For movement one on the Ten’s (n (10)) Place Value, » a;= land n
ao =10

> Ye= CN1g) = Y= Y1= 1N g0y = 1x10 =10

For movement two on the Ten’s (n (1g)) Place Value, > a,= 2 and
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N o) = 10

> Ye= CN o) = Y= Y= 2n 10) = 2x10=10+10=20

L Y=20

For movement three on the Ten’s (n (10)) Place Value, » a;= 3 and
N o) = 10

> Y= CN a0) = Y= V3= 3n 0) = 3x10=10+10+10=230

L ys=30

For movement four on the Ten’s (n (10)) Place Value, > a,= 4and
N o) = 10

> Ye= CN o) = Y= V4= 4n 10) = 4x10=10+10+10+10=40
Y= 40

For movement five on the Ten’s (n (10)) Place Value, » as= 5and n
o) =10

» Y= CN (109 = Y= ¥5= 5N (1) = 5%x10 =10+ 10 + 10 + 10 + 10 =
50

. Ys=50

For movement six on the Ten’s (n (1)) Place Value, > ag= 6and n
ap =10

> Y= CN 10) = Y= V6= 6n 0) = 6x10=10+10+10+10+ 10 +
10=60

©. Y= 60

For movement seven on the Ten’s (n (1)) Place Value, » ag= 8and
N o) = 10

> ¥e= CN (10 :yc:yg:8n(10) =8x10=10+10+10+10+10 +
10+10=70

Ly=170

For movement eight on the Ten’s (n (1)) Place Value, » a,= 7and
N o) = 10

> Y= CN (10 :yc:y8:8n(10) =8x10=10+10+10+10+ 10 +
10+10+10

=80

. ys =80

For movement nine on the One’s (n (10) Place Value, » by = 9
and n o) = 10
YYe=CNy=Ye=Ys =9 =9%x1=10+10+10+ 10+ 10 +
10+10+10+

10=90

L Ye=90

Ten Place Value Solution-Boxes

Solution Box 2a: Ten’s Place Value

o/o[1[o]2[o]3[o[4]0[5]0[6]0[7[0]8[0]9]0]

Solution Box 2b: reverse Ten’s Place Value

9lof[s[of7[o]6[o[5[0f4]0[3[0[2[0]1][0]0]0]

Example 1

How will you demonstrate 89 to; (1) a Classes (4-6) pupil and
(JHS) Junior High School (1-3) pupil using the P-Value
Solution-Box?

Solution 1A

Demonstrating 89 by the use of P-Value Solution-Box to
Classes (4-6)

(1) Mathematical, 89 can be broken into 80, and 9 i.e. 89 =80 +
9.

(2) Here, 89 =80 + 9 = Hundreds + Tens + Ones. This implies
that, one has to use two (2) P Value Solution-Boxes i.e. Ten’s P
Value Solution-Box, and One’s P Value Solution-Box.

©)

Ten’s P-Value Solution-Box

1jofrfof1fofajofafofrfof1]of1]o] [ ]

+
One’s P-Value Solution-Box
[1fafafafafafafa]a]
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89=80+9=(10+10+10+10+10+10+10+10)+ (1 +1
+1+1+1+1+1+1+1)=8x10+1x9=80+9=89.
Solution 1B
Demonstrating 89 by the use of P-Value Solution-Box to JHS
(1-3)
(4) Mathematical, 89 can be broken into 80, and 9 i.e. 89 =80 +
9.
(5) Here, 89 =80 + 9 = Tens + Ones. This implies that, one has
to use two (2) P Value Solution-Boxes i.e. Ten’s P Value
Solution-Box, and One’s P Value Solution-Box.
(6)
Ten’s P-Value Solution-Box
LI PP [8fof ]

+

One’s P-Value Solution-Box
LITTITT[T]9]

89=80+9=(80) +(9) =8x10 +1x9 =80 + 9 = 89.
The Hundred’s (100’s) Place Value Concept
NB:
e The word ‘and’ = Addition (+)
e The movement on each place value is from both ‘right’ to
‘left’ and vice versa.
o A straight line is divided into nine (9) equal parts
e The Hundred’s (100’s) Place Value starts from zero (000) and
ends at nine (900)

Fig (21): Movement One
7N
gO0 BO0 ADO 500 00
| | [ | |

e\
pO0 (100
! !

900 800

700
!
400 300 200 100

N\ A

Movement One (Jump one step from zero to the right and or
vice versa)

000 to 100 = 100

100 to 200 = 100

200 to 300 = 100

300 to 400 = 100

400 to 500 = 100

500 to 600 = 100

600 to 700 = 100

700 to 800 = 100

800 to 900 = 100

OO 0D
! !

F00 600 500 000

Fig (22): Movement Two
&
P (2
poo 100
| |
200

700 BOO  BOO
T

200 100
[AWAN
I~
Movement Two (Jump two steps from zero to the right and

or vice versa)

000 to 200 = 000 to 100 and (+) 100 to 200= 100 + 100 = 2x100
=200

100 to 300 = 100 to 200 and (+) 200 to 300= 100 + 100 = 2x100
=200

200 to 400 = 200 to 300 and (+) 300 to 400= 100 + 100 = 2x100
=200

300 to 500 = 300 to 400 and (+) 400 to 500= 100 + 100 = 2x100
=200

00 BO0 AOD 500 00
L L

500 F00 600 500 400 300 ooo
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400 to 600 = 400 to 500 and (+) 500 to 600= 100 + 100 = 2x100
=200
500 to 700 = 500 to 600 and (+) 600 to 700= 100 + 100 = 2x100
=200
600 to 800 = 600 to 700 and (+) 700 to 800 = 100 + 100 =
2x100 =200
700 to 900 = 700 to 800 and (+) 800 to 900 = 100 + 100 =
2x100 =200
NB: 2x10= 10 + 10, means one hundred (100) has been repeated
two times.
Fig (23): Movement Three

-

L7\ AN AT

P00 100 @O0 BO0 A0D (500 rsoo o0 ,800 poo

| | | I | | I

900 800 700 600 500 400 300 200 100 000

[AYAWA
& W

Movement Three (Jump three steps from zero to the right
and or vice versa)
000 to 300 = 000 to 100 and 100 to 200 and 200 to 300 = 100 +
100 + 100 = 3x100 = 300
100 to 400 = 100 to 200 and 200 to 300 and 300 to 400 = 100 +
100 + 100 = 3x100 = 300
200 to 500 = 200 to 300 and 300 to 400 and 400 to 500 = 100 +
100 + 100 = 3x100 = 300
300 to 600 = 300 to 400 and 400 to 500 and 500 to 600 = 100 +
100 + 100 = 3%x100 = 300
400 to 700 = 400 to 500 and 500 to 600 and 600 to 700 = 100 +
100 + 100 = 3%x100 = 300
500 to 800 = 500 to 600 and 600 to 700 and 700 to 800 = 100 +
100 + 100 = 3%x100 = 300
600 to 900 = 600 to 700 and 700 to 800 and 800 to 900 = 100 +
100 + 100 = 3x100 = 300
NB: 3x100= 100 + 100 + 100, means one hundred (100) has
been repeated three times
Fig (24): Movement Four

-

AN AN AN AT
P00 100 200 (300 400 |5L’JU £00 700 ,800 po0
| I | | I | I |
900 800 700 00 500 400 300 200 100

AYAYAY AN
< W
Movement Four (Jump four steps from zero to the right and
or vice versa)
000 to 400 = 000 to 100 and 100 to 200 and 200 to 300 and 300
to 400 = 100 + 100 + 100 + 100 = 4x100 = 400
100 to 500 = 100 to 200 and 200 to 300 and 300 to 400 and 400
to 500 = 100 + 100 + 100 + 100 = 4x100 = 400
200 to 600 = 200 to 300 and 300 to 400 and 400 to 500 and 500
to 600 = 100 + 100 + 100 + 100 = 4x100 = 400
300 to 700 = 300 to 400 and 400 to 500 and 500 to 600 and 600
to 700 =100 + 100 + 10 + 100 = 4x100 = 400
400 to 800 = 400 to 500 and 500 to 600 and 600 to 700 and 700
to 800 = 100 + 100 + 100 + 100 = 4x100 = 400
500 to 900 = 500 to 600 and 600 to 700 and 700 to 800 and 800
to 900 = 100 + 100 + 100 + 100 = 4x100 = 400

Eliot Kosi Kumassah/ Elixir Dis. Math. 56 (2013) 13645-13660

NB: 4x100= 100 + 100 + 100 + 100, means one hundred (100)
has been repeated four times.
Fig (25): Movement Five

i -
LN LN AN DAY
oo 100 oo IBL’JI.’J (00 poo Fsoo {00 500 poo

I | | I
Q00 8OO 700 600 50 400 300 200 100

AWAYAYAW/ \
Movement Five (Jump five steps from zero to the right and
or vice versa)
000 to 500 = 000 to 100 and 100 to 200 and 200 to 300 and 300
to 400 and 400 to 500 = 100 + 100 + 100 + 100 +100 = 5x100 =
500
100 to 600 = 100 to 200 and 200 to 300 and 300 to 400 and 400
to 500 and 500 to 600 = 100 + 100 + 100 + 100 +100 = 5x100 =
500
200 to 700 = 200 to 300 and 300 to 400 and 400 to 500 and 500
to 600 and 600 to 700 = 100 + 100 + 100 + 100 +100 = 5x100 =
500
300 to 800 = 300 to 400 and 400 to 500 and 500 to 600 and 600
to 700 and 700 to 800 = 100 + 100 + 100 + 100 +100 = 5x100 =
500
400 to 900 = 400 to 500 and 500 to 600 and 600 to 700 and 700
to 800 and 800 to 900 = 100 + 100 + 100 + 100 +100 = 5x100 =
500
NB: 5x100 = 100 + 100 + 100 + 100 +100, means one hundred
(100) has been repeated five times.
Fig (26): Movement Six

P o — N

P W W i T\ W T )

pOO 100 R00 300 ﬁoo poo ﬁoo 700 gO0 900

[ [ [ [ [ |

00 800 700 00 500 400 300 200100 000

AVAWAYATY/ \ (
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Movement Six (Jump six steps from zero to the right and or
vice versa)
000 to 600 = 000 to 10 Oand 100 to 200 and 200 to 300 and 300
to 400 and
400 to 500 and 500 to 600 = 100 + 100 + 100 + 100 +100 + 100
= 6x100 = 600
100 to 700 = 100 to 200 and 200 to 300 and 300 to 400 and 400
to 500 and
500 to 600 and 600to 700 = 100 + 100 + 100 + 100 +100 + 100
= 6x100 = 600
200 to 800 = 200 to 300 and 300 to 400 and 400 to 500 and 500
to 600 and
600 to 700 and 700 to 800 = 100 + 100 + 100 + 100 +100 + 100
= 6x100 = 600
300 to 900 = 300 to 400 and 400 to 500 and 500 to 600 and 600
to 700 and
700 to 800 and 800 to 900 = 100 + 100 + 100 + 100 +100 + 100
= 6x100 = 600
NB: 6x100 = 100 + 100 + 100 + 100 +100+ 100, means one
hundred (100) has been repeated six times
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Fig (27): Movement Seven
el — -
(-\(-\(-\'('\{'\ F(EAW (23}
poo 100 200 ﬁoo ﬁoo poo rsoo {00 ,800 |900
I

| | [
500 800 700 600 500 400 300 200 100
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Movement Seven (Jump seven steps from zero to the right
and or vice versa)
000 to 700 = 000 to 100 and 100 to 200 and 200 to 300 and 300
to 400 and 400 to 500 and 500 to 600 and 600 to 700 = 100 +
100 + 100 + 100 +100 + 100 +100 = 7x100 = 700
100 to 800 = 100 to 200 and 200 to 300 and 300 to 400 and 400
to 500 and 500 to 600 and 600 to 700 and 700 to 800 = 100 +
100 + 100 + 100 +100 + 100 +100 = 7x100 = 700
200 to 900 = 200 to 300 and 300 to 400 and 400 to 500 and 500
to 600 and 600 to 700 and 700 to 800 and 800 to 900 = 100 +
100 + 100 + 100 +100 + 100 +100 = 7x100 = 700
NB: 7x100= 100 + 100 + 100 + 100 +100+ 100 + 100, means
one hundred (100) has been repeated seven times.
Fig (28): Movement Eight

P — — N

L7 AN L7 A MDA AN AN

poo 100 ,200 ﬁoo |400 poo rSOU {700 500 poo
|

| | I
500 800 ?OO 600 500 400 300 200 100 000

ANAYANANAYAVA WA
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Movement Eight (Jump eight steps from zero to the right
and or vice versa)
000 to 800 = 000 to 100 and 100 to 200 and 200 to 300 and 300
to 400 and 400 to 500 and 500 to 600 and 600 to 700 and 700 to
800 =100 + 100 + 100 + 100 +100 + 100 +100 + 100 = 8x100 =
800
100 to 900 = 100 to 200 and 200 to 300 and 300 to 400 and 400
to 500 and 500 to 600 and 600 to 700 and 700 to 800 and 800 to
900 =100 + 100 + 100 + 100 +100 + 100 +100 + 100 = 8x100 =
800
NB: 8x100= 100 + 100 + 100 + 100 +100+ 100 + 100 + 100,
means one hundred (100) has been repeated eight times

Fig (29): Movement Nine

> -

l\(\l\ll\l\l\l\l\l\

{00 {T_[Lj f-_‘[l:l 200 1\.‘;1:1] SO0 rj(jx} T.f}l:l IrEljj
| |

900 BO0 700 &S00 SO0 490 300 200  1on Qo0

I\{\{\I\I\I\{\{\(\

Movement Nine (Jump nine steps from zero to the right and
or vice versa)

000 to 900 = 000 to 100 and 100 to 200 and 200 to 300 and 300
to 400 and 400 to 500 and 500 to 600 and 600 to 700 and 700 to

A
poo
|
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800 and 800 to 900 = 100 + 100 + 100 + 100 +100 + 100 +100 +
100 + 100 = 9x100 = 900

NB: 900 = 100 + 100 + 100 + 100 +100 + 100 +100 + 100 + 100
=9x100 = 900, means one hundred (100) has been repeated nine
times

Mathematical proves of the Hundred’s (100’s = nyq ) Place
Value

Fig 30: Diagram of Mathematical proves of the Hundred’s

(100°s = nyog) Place Value
I

000 100 QOO 300 AOO 500 00 00 BOD 0O
L L L L
900 800 700 600 500 400 300 200 100 _ 000

d
s [\

Let

ny = all Place Values,

Ynth = answer for all Place Values,

N (100) = 100, for Hundred’s (100’s) Place value,

d = movement (s) within the Hundred’s (100°s) Place Value

» ya= dn (100)

» ya= dn (100)

For movement one on the Hundred’s (n (100) Place Value, » d;=1

and n (100) = =100

> Yo = dn 100 = Ye= Y1= 1N (100) =
. y;= 100

For movement two on the Hundred’s (n (100) Place Value, » dy= 2

and n (100) = =100

» Yo = dn (100) = Ya= Y2= 2N (100) =

I y¥o,= 200

For movement three on the Hundred’s (n (199) Place Value, » d3=

3andn (100) = =100

> Yo = dn (100) = Ya= Y3 = 3N (100) =

300

. y3 =300

For movement four on the Hundred’s (n (100) Place Value, > d,= 4

and n (100) = =100

> ya = dn o0) =

100 =400

Y= 40

For movement five on the Hundred’s (n (100) Place Value, > ds= 5

and n (100) = =100

> ya = dn ooy =

100 + 100 =500

.. ys= 500

For movement six on the Hundred’s (n (100) Place Value, » dg=6

and n (3009) = 100

> Ya= 0N 100) = Yo = Y6 = 6N (100) =

+ 100 + 100 = 600

.. Y= 60

For movement seven on the Hundred’s (n (100) Place Value, » d;

=7andn (100)

=100

> Yo = dn (100) = Ya = Y7 = 7N (100) =

100 + 100 + 100 + 100 = 700

. y7=700

For movement eight on the Hundred’s (n (199) Place Value, > dg=

8 and n (199 = 100

> Yo = dn (100) = Ya = Y8 = 8N (100) =

100 + 100 +

=1x100 = 100

2x100 = 100 + 100 = 200

= 3x100 = 100 + 100 + 100 =
= Y4 = Ya= 4N (100 = 4x100 = 100 + 100 + 100 +
=5x100 = 100 + 100 + 100 +

= Y4 = Y5= 5N (100) =

= 6x100 =10 + 100 + 100 + 100

= 7x100 = 100 + 100 + 100 +

8x100 = 100 + 100 + 100 +
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100 + 100 + 100 = 800

:. Yg =800

For movement nine on the One’s (n (195 Place Value, » bg = 9
and n (100) = 100

> Ya = dN 1y = Ya = Yo = 9N (109) = 9%100 = 100 + 100 + 100 + 100
+100 + 100

+ 100 + 100 + 100 = 900

. Yo =900

Hundred Place Value Solution-Boxes

Solution Box 3a: Hundred’s Place Value

[o[ o[ of 1] of of 2[ o[ of 3[ of of 4] o] of 5[ of of & o o[ 7] of of & of of ] of o]

Solution Box 3b: Reverse Hundred’s Place Value

[s[.of o &[ of o] 7[ of of &] o[ of 5 o of 4] o[ of 3] of o 2[ o[ o] 1] o] ¢ o[ [ ]

Example 1

How will you demonstrate 589 to; (1) a Classes (4-6) pupil and
(JHS) Junior High School (1-3) pupil using the P-Value
Solution-Box?

Solution 1A

Demonstrating 589 by the use of P-Value Solution-Box to
Classes (4-6)

(1) Mathematical, 589 can be broken into 500, 80, and 9 i.e.
589 =500 + 80 + 9.

(2) Here, 589 = 500 + 80 + 9 = Hundreds + Tens + Ones. This
implies that, one has to use three (3) P Value Solution-Boxes i.e.
Hundred’s P Value Solution-Box, Ten’s P Value Solution-Box,
and One’s P Value Solution-Box.

3)

Hundred’s P-Value Solution-Box
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e The movement on each place value is from both ‘right’ to
‘left’ and vice versa.
e A straight line is divided into nine (9) equal parts
e The Thousand’s (1000°s) Place Value starts from zero (0000)
and ends at nine (9000)
Fig (31): Movement One

£\ £\

P00 1000 RO0O OO0 ACOD 5000 G000 7000 8000 H000
2000 EOOD 2000 %000 EODU LOUO ;UUO 5000 |

N\

Movement One (Jump one step from zero to the right and or
vice versa)

0000 to 1000 = 1000

1000 to 2000 = 1000

2000 to 3000 = 1000

3000 to 4000 = 1000

4000 to 5000 = 1000

5000 to 6000 = 1000

6000 to 7000 = 1000

7000 to 8000 = 1000

8000 to 9000 = 1000

Fig (32): Movement Two

1000 0000

=
e\ /e

0000 (1000 P00 3000 AOD0 (000 G000 7000 8OO0 QOO
! ! ! | ! ! ! ! ! !

(oo afooaooaooaoo [TTTTTTTT]] ] %00 200 7000 6000 5000 4000 3000 2ﬂﬂ_ﬁ\1onp 0000
+
Ten’s P-Value Solution-Box N
[1]o]1fofaJofafof1fof1]ofa]of1[o] ]| ~£
+ Movement Two (Jump two steps from zero to the right and

One’s P-Value Solution-Box
[1]1]afaf1fafaf1]1]

589 =500 + 80 + 9 = (100 + 100 + 100 + 100 + 100) + (10 + 10

+10+10+10+10+10+10)+ (1 +1+1+1+1+1+1+1

+ 1) = 5x100 +8x%10 + 1x9 = 500 + 80 + 9 = 589.

Solution 1B

Demonstrating 589 by the use of P-Value Solution-Box to JHS

(1-3)

(1) Mathematical, 589 can be broken into 500, 80, and 9 i.e.

589 =500 + 80 + 9.

(2) Here, 589 = 500 + 80 + 9 = Hundreds + Tens + Ones. This

implies that, one has to use three (3) P VValue Solution-Boxes i.e.

Hundred’s P Value Solution-Box, Ten’s P Value Solution-Box,

and One’s P Value Solution-Box.

@)

Hundred’s P-Value Solution-Box

or vice versa)
0000 to 2000 = 0000 to 1000 and (+) 1000 to 2000 = 1000 +

1000 = 2x1000 = 2000
1000 to 3000 = 1000 to 2000 and (+) 2000 to 3000 = 1000 +
1000 = 2x1000 = 2000
2000 to 4000 = 2000 to 3000 and (+) 3000 to 4000 = 1000 +
1000 = 2x1000 = 2000
3000 to 5000 = 3000 to 4000 and (+) 4000 to 5000 = 1000 +
1000 = 2x1000 = 2000
4000 to 6000 = 4000 to 5000 and (+) 5000 to 6000 = 1000 +
1000 = 2x1000 = 2000
5000 to 7000 = 5000 to 6000 and (+) 6000 to 7000 = 1000 +
1000 = 2x1000 = 2000
6000 to 8000 = 6000 to 7000 and (+) 7000 to 8000 = 1000 +
1000 = 2x1000 = 2000
7000 to 9000 = 7000 to 8000 and (+) 8000 to 9000 = 1000 +

(LTI PP Efsoio [ [T T[T [T [1poo=2x1000=2000

+
Ten’s P-Value Solution-Box
LTIl [8fo] ]
+
One’s P-Value Solution-Box
LI T T1T9]
589 =500 + 80 + 9 = (500) + (80) + (9) = 5x100 +8x10 + 1x9 =
500 + 80 + 9 = 589.
The Thousand’s (1000’s) Place Value Concept
NB:
e The word ‘and’ = Addition (+)

NB: 2x1000 = 1000 + 1000, means one thousand (1000) has
been repeated two times.
Fig (33): Movement Three
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Movement Three (Jump three steps from zero to the right
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Movement Five (Jump five steps from zero to the right and

and or vice versa)
0000 to 3000 = 0000 to 1000 and 1000 to 2000 and 2000 to
3000 = 1000 + 1000 + 1000 = 3x1000 = 3000
1000 to 4000 = 1000 to 2000 and 2000 to 3000 and 3000 to
4000 = 1000 + 1000 + 1000 = 3x1000 = 3000
2000 to 5000 = 2000 to 3000 and 3000 to 4000 and 4000 to
5000 = 1000 + 1000 + 1000 = 3x1000 = 3000
3000 to 6000 = 3000 to 4000 and 4000 to 5000 and 5000 to
6000 = 1000 + 1000 + 1000 = 3x100 = 3000
4000 to 7000 = 4000 to 5000 and 5000 to 6000 and 6000 to
7000 = 1000 + 1000 + 1000 = 3x1000 = 3000
5000 to 8000 = 5000 to 6000 and 6000 to 7000 and 7000 to
8000 = 1000 + 1000 + 1000 = 3x1000 = 3000
6000 to 9000 = 6000 to 7000 and 7000 to 8000 and 8000 to
9000 = 1000 + 1000 + 1000 = 3x1000 = 3000
NB: 3x1000= 1000 + 1000 + 1000, means one thousand (1000)
has been repeated three times.
Fig (34): Movement Four

e
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Movement Four (Jump four steps from zero to the right and

or vice versa)
0000 to 4000 = 0000 to 1000 and 1000 to 2000 and 2000 to

3000 and 3000 to 4000 = 1000 + 1000 + 1000 + 1000 = 4x1000
= 4000
1000 to 5000 = 1000 to 2000 and 2000 to 3000 and 3000 to
4000 and 4000 to 5000 = 1000 + 1000 + 1000 + 1000 = 4x1000
= 4000
2000 to 6000 = 2000 to 3000 and 3000 to 4000 and 4000 to
5000 and 5000 to 6000 = 1000 + 1000 + 1000 + 1000 = 4x1000
= 4000 3000 to 7000 = 3000 to 4000 and 4000 to 5000 and 5000
to 6000 and 6000 to 7000 = 1000 + 1000 + 1000 + 1000 =
4x1000 = 4000
4000 to 8000 = 4000 to 5000 and 5000 to 6000 and 6000 to
7000 and 7000 to 8000 = 1000 + 1000 + 1000 + 1000 = 4x1000
= 4000
5000 to 9000 = 5000 to 6000 and 6000 to 7000 and 7000 to
8000 and 8000 to 9000 = 1000 + 1000 + 1000 + 1000 = 4x1000
= 4000
NB: 4x1000= 1000 + 1000 + 1000 + 1000, means one thousand
(1000) has been repeated four times.

Fig (35): Movement Five
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or vice versa)
0000 to 5000 = 0000 to 1000 and 1000 to 2000 and 2000 to

3000 and 3000 to 4000 and 4000 to 5000 = 1000 + 1000 + 1000
+ 1000 +1000 = 5x1000 = 5000
1000 to 6000 = 1000 to 2000 and 2000 to 3000 and 3000 to
4000 and 4000 to 5000 and 5000 to 6000 = 1000 + 1000 + 1000
+ 1000 +1000 = 5x1000 = 5000
2000 to 7000 = 2000 to 3000 and 3000 to 4000 and 4000 to
5000 and 5000 to 6000 and 6000 to 7000 = 1000 + 1000 + 1000
+ 1000 +1000 = 5x1000 = 5000
3000 to 8000 = 3000 to 4000 and 4000 to 5000 and 5000 to
6000 and 6000 to 7000 and 7000 to 8000 = 1000 + 1000 + 1000
+ 1000 +1000 = 5x1000 = 5000
4000 to 9000 = 4000 to 5000 and 5000 to 6000 and 6000 to
7000 and 7000 to 8000 and 8000 to 9000 = 1000 + 1000 + 1000
+ 1000 +1000 = 5x1000 = 5000
NB: 5x1000 = 1000 + 1000 + 1000 + 1000 +1000, means one
thousand (1000) has been repeated five times
Fig (36): Movement Six
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Movement Six (Jump six steps from zero to the right and or
vice versa)
0000 to 6000 = 0000 to 1000 and 1000 to 2000 and 2000 to
3000 and 3000 to 4000 and 4000 to 5000 and 5000 to 6000 =
1000 + 1000 + 1000 + 1000 +1000 + 1000 = 6x1000 = 6000
1000 to 7000 = 1000 to 2000 and 2000 to 3000 and 3000 to
4000 and 4000 to 5000 and 5000 to 6000 and 6000 to 7000 =
1000 + 1000 + 1000 + 1000 +1000 + 1000 = 6x1000 = 6000
2000 to 8000 = 2000 to 3000 and 3000 to 4000 and 4000 to
5000 and 5000 to 6000 and 6000 to 7000 and 7000 to 8000 =
1000 + 1000 + 1000 + 1000 +1000 + 1000 = 6x1000 = 6000
3000 to 9000 = 3000 to 4000 and 4000 to 5000 and 5000 to
6000 and 6000 to 7000 and 7000 to 8000 and 8000 to 9000 =
1000 + 1000 + 1000 + 1000 +1000 + 1000 = 6x1000 = 6000
NB: 6x1000 = 1000 + 1000 + 1000 + 1000 +1000+ 1000, means
one thousand (1000) has been repeated six times

Fig (37): Movement Seven
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Movement Seven (Jump seven steps from zero to the right
and or vice versa)
0000 to 7000 = 0000 to 1000 and 1000 to 2000 and 2000 to
3000 and 3000 to 4000 and 4000 to 5000 and 5000 to 6000 and

6000 to 7000 = 1000 + 1000 + 1000 + 1000 +1000 + 1000
+1000 = 7x1000 = 7000

1onn 0000
(
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1000 to 8000 = 1000 to 2000 and 2000 to 3000 and 3000 to
4000 and 4000 to 5000 and 5000 to 6000 and 6000 to 7000 and
7000 to 8000 = 1000 + 1000 + 1000 + 1000 +1000 + 1000
+1000 = 7x1000 = 7000

2000 to 9000 = 2000 to 3000 and 3000 to 4000 and 4000 to
5000 and 5000 to 6000 and 6000 to 7000 and 7000 to 8000 and
8000 to 9000 = 1000 + 1000 + 1000 + 1000 +1000 + 1000
+1000 = 7x1000 = 7000

NB: 7x1000= 1000 + 1000 + 1000 + 1000 +1000+ 1000 + 1000,
means one thousand (1000) has been repeated seven times.

Fig (38): Movement Eight
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Movement Eight (Jump eight steps from zero to the right
and or vice versa)

0000 to 8000 = 0000 to 1000 and 1000 to 2000 and 2000 to
3000 and 3000 to 4000 and 4000 to 5000 and 5000 to 6000 and
6000 to 7000 and 7000 to 8000 = 1000 + 1000 + 1000 + 1000
+1000 + 1000 +1000 + 1000 = 8x1000 = 8000

1000 to 9000 = 1000 to 2000 and 2000 to 3000 and 3000 to
4000 and 4000 to 5000 and 5000 to 6000 and 6000 to 7000 and
7000 to 8000 and 8000 to 9000 = 1000 + 1000 + 1000 + 1000
+1000 + 1000 +1000 + 1000 = 8x1000 = 8000

NB: 8x1000= 1000 + 1000 + 1000 + 1000 +1000+ 1000 + 1000
+ 1000, means one thousand (1000) has been repeated eight
times

Fig (39): Movement Nine
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Movement Nine (Jump nine steps from zero to the right and
or vice versa)

0000 to 9000 = 0000 to 1000 and 1000 to 2000 and 2000 to
3000 and 3000 to 4000 and 4000 to 5000 and 5000 to 6000 and
6000 to 7000 and 7000 to 8000 and 8000 to 9000 = 1000 + 1000
+ 1000 + 1000 +1000 + 1000 +1000 + 1000 + 1000 = 9%1000 =
9000

NB: 9000 = 1000 + 1000 + 1000 + 1000 +1000 + 1000 +1000 +
1000 + 1000 = 9x100 = 900, means one thousand (1000) has
been repeated nine times

Mathematical proves of the Thousand’s (1000’s = Nyo00 )
Place Value

Fig 40: Diagram of Mathematical proves of the Thousand’s
(1000°s = nygpq) Place Value
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Let

ny = all Place Values,

Ynth = answer for all Place Values,

N (1000) = 1000, for Thousand’s (1000°s) Place value,

e = movement (s) within the Thousand’s (1000°s) Place Value

> Yb= DN (1000)

> Ye = €N (1000)

For movement one on the Thousand’s (n (1000) Place Value, > €=

landn (1000) = =1000

> Ye = €N qo00) = Ye= Y1= 1N (1000) =
.. y1= 1000

For movement two on the Thousand’s (n (1000) Place Value, > e,=

2andn (1000) = =1000

> Ye = €N (1000) = Ye= Y2= 2N (1000) =
.. Y= 2000

For movement three on the Thousand’s (n (199) Place Value, > es=

3andn (1000) = =1000

> Ye = €N (1000) = Ye= Y3 = 3N (1000) =

1000 = 3000

.. y3 =3000

For movement four on the Thousand’s (n (1000) Place Value, » e,=

4 and n (1000) = 1000

> Ye = €N (1000) = Ye =

1000 + 1000 = 4000

.. y4= 4000

For movement five on the Thousand’s (n (1000) Place Value, » e5=

5andn (1000) = =1000

> Ye = €N (1000) = Ye = Y5= 5N (100) =

+ 1000 + 1000 = 5000

.. Ys= 5000

For movement six on the Thousand’s (n (1000) Place Value, > eg =

6andn (1000) = 1000

> Ye = €N (1000) = Ye = Y6 = 6N (100) =

+ 1000 + 1000 + 1000 = 6000

.. Y= 6000

For movement seven on the Thousand’s (n (1090) Place Value, > e;

=7andn (1000) = =1000

> Ye = €N (1000) = Ye = Y7 = m (100) = = 7x1000 = 1000 + 1000 +

1000 + 1000 + 1000 + 1000 + 1000 = 7000

.. y;= 7000

For movement eight on the Thousand’s (n (1000) Place Value, »

eg=8andn (1000= 1000

> Ve = €N (1000) = Ye = Y8 = 8n (1000) = = 8x1000 = 1000 + 1000 +

1000 + 1000 + 1000 + 1000 + 1000 + 1000 = 8000

.. yg = 8000

For movement nine on the One’s (n (1000)) Place Value, > eg = 9

and n (1000) = =1000

> Ye = €N (1000) = Ye = Yo = 9n (1000) = 9x1000 = 1000 + 1000 +

1000 + 1000 + 1000 + 1000 + 1000 + 1000 + 1000 = 9000

.. Yo = 9000

Thousand Place Value Solution-Boxes

Solution Box 3a: Thousand’s Place Value

[EECECCEECEEEELEECEEEEEEEEELECEEEERDE
Solution Box 3b: Reverse Thousand’s Place Value

ELLLELE NN R DL L
Example 1

How will you demonstrate 5589 to; (1) a Classes (4-6) pupil and
(JHS) Junior High School (1-3) pupil using the P-Value
Solution-Box?

Solution 1A

Demonstrating 5589 by the use of P-Value Solution-Box to
Classes (4-6)

= 1x1000 = 1000

=2x1000 = 1000 + 1000 = 2000

3x1000 = 1000 + 1000 +

= 4x1000 = 1000 + 1000 +

V4= 4N (1000) =

5x1000 = 1000 + 1000 + 1000

= 6x1000 = 1000 + 1000 + 1000
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(7) Mathematical, 5589 can be broken into 5000, 500, 80, and 9
i.e. 5589 = 5000 + 500 + 80 + 9.

(8) Here, 5589 = 5000 + 500 + 80 + 9 = Thousands + Hundreds
+ Tens + Ones. This implies that, one has to use four (4) P Value
Solution-Boxes i.e. thousand’s P Value Solution-Box,
Hundred’s P Value Solution-Box, Ten’s P Value Solution-Box,
and One’s P Value Solution-Box.

(9)

Thousand’s P-Value Solution-Box

[tJoJoJofefofofofifofojofJafojojofefojofo] I [1T1]
+

Hundred’s P-Value Solution-Box

(LfofoJiJofoqiJofafiqoJafiqoJal T [T T T T T T TTT1]
+

Ten’s P-Value Solution-Box

[1]ofafofrfofafofafofafofrfofr]of [ ]

+
One’s P-Value Solution-Box

1 J1 1 1 1 [1 1 J1 J1 |

5589 = 1000 + 500 + 80 + 9 = (1000 + 1000 + 1000 + 1000 +
1000) + (100 + 100 + 100 + 100 + 100) + (10 + 10 + 10 + 10 +
10+10+10+10)+ (1 +1+1+1+1+1+1+1+1)=
5%1000 + 5x100 +8%10 + 1x9 = 5000 + 500 + 80 + 9 = 5589.
Solution 1B

Demonstrating 5589 by the use of P-Value Solution-Box to
JHS (1-3)

(10) Mathematical, 5589 can be broken into 5000, 500, 80, and 9
i.e. 5589 = 5000 + 500 + 80 + 9.

(11) Here, 5589 = 1000 + 500 + 80 + 9 = Thousands + Hundreds
+ Tens + Ones.

This implies that, one has to use four (4) P Value Solution-
Boxes i.e. thousand’s P Value Solution-Box, Hundred’s P Value
Solution-Box, Ten’s P Value Solution-Box, and One’s P Value
Solution-Box.

(12)

Thousand’s P-Value Solution-Box

LI [ [ [ [sfoJoJof [ [[[TTTT]
+

Hundred’s P-Value Solution-Box

LIT T T T Tl asfolof [TTTTTTT]]
+

Ten’s P-Value Solution-Box

LI T T T T T T T T T ITI8]o] ]

+

One’s P-Value Solution-Box

LITT T T TTT19]

5589 = 1000 + 500 + 80 + 9 = (5000) + (500) + (80) + (9) =
5x%1000 + 5x100 +8x10 + 1x9 = 5000 + 500 + 80 + 9 = 5589.
Combination of some P-Value Models

Fig 41: Diagram of some P-Values Models (i.e. One’s, Ten’s,
Hundred’s, Thousand’s and Million’s)
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Combination of Formulas of the P-Value Models

n; = all Place Values,

y; = answer for all Place Values

Yp = an (); a = number of movement (s) in One’s (1’s) Place
Value

Ye = bn (10); b = number of movement (s) in Ten’s (10’s) Place
Value

Yd = CN (100); ¢ = number of movement (s) in Hundred’s (100’s)
Place Value

Ye = dN (1000 d =
(1000°s) Place Value
Vi = €N (000000 € = number of movement (s) in Million’s
(1000000°s) Place

Value

Yg = T (000000000); f = number of movement (s) in Billion’s
(1000000000’s) Place

Value

Yh = 9N (1000000000000); & = number of movement (s) in Trillion’s
(1000000000000°s)

Place Value

Yi = 9N (1000000000000) ; 1 = number of movement (s) in Quintillion’s
(1000000000000000°’s) Place Value

Yot = DN ) ; j = number of movement (s) in Infinity’s (j’s) Place
Value

Let

Ynx) = DNey 3 X = specific place value i.e. one, ten, hundred,
thousand, million etc

For place values from one’s to Quintillion’s

ZH:D”J'

j=L

number of movement (s) in Thousand’s

Ynx) = =Yn@) * Ynao) t Yn@oo) + Ynooo) + Yn@oooooo) * -+

Yn(1000000000000000)
For place values from one’s to infinity’s

Zn: Dn,
_ A

Yi = = Yn@ t Ynao) t Yn@oo) * Yn@ooo) + Yncoooooo) F
............ + Vnj
n

2.Dn,
Yi = = = ang) + bngg + CNeog) + dNgaoog) + €Ng1oo0000) +
........... + Ynj
Where, D=a,b,c,d,e, ......... z depending on the place value
(s) used.
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Appendix A Appendix B

(Refer to Price, 2011, p 41) (Refer to Price 2012, p 263)



