Problem 4 - Perfect squares

1. When we examine the results obtained so far, we see that the last two digits are always 25.

2. Asshown in the table below, for each of the numbers being squared, the first digit is multi-
plied by the number that is T more than it self.

3. We can use the observations from parts a. & b. to complete the table as shown above.

Problem 9 - All in a Circle

We can create a drawing to model a circle with 12 persons as shown below.

1. From the diagram we can see that:
a) The person across from the 4" person is the 10™ person.
b) The person across from the 7" person is the 15 person.
Taking a closer look at the diagram there are a few things that may be observed.

C) There are 6 persons from the 4" to the 10" person. Note that that 6 is half of 12, the
total number of persons in the circle.
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d) The person across from the 12t person is the 6™ person. If we draw a line connecting these
two, the circle is divided equally with the same number of persons on either side of the
line.

e) The 4" person is four places away from the 12t (last) person. The person who is directly
across from the 4 person (the 10" person) is four places away from the 6" (middle) per-
son.

Using the observations from the previous task we can make the following observations:

a) There are 25 persons from the 9™ person to the 34™ person. There are, therefore, 50 per-
sons in the circle. Put another way, the 9™ person should be 9 places away from the last
person in the circle, so the 34™ person should be 9 places away from the middle person.

The middle position can be found by subtracting 9 from 34.
34-9=25

By multiplying by 2, we can determine the number of persons in the circle.
25x2=50

So there are 50 persons in the circle.

b) To determine the person across from the 15" person, add 15 and 25 to get 40. So the 40*"
person is directly across from the 15t person.
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Problem 11-The 400 Problem

Problem 1 Problem 2

4 0 O 4 a b
-a b 4 -4 0 O

1. Since the answer to problem 1 is the same as the answer to problem 2, we can compare the
values in each place value position to determine the values for @ and b. Let us look at the ones
placed in both problems.

a) In problem 1 we have 0 - 4 in the ones place.
b) We know that we will have to regroup, so we will regroup and subtract to get 6 as shown
below:

Problem 1 Problem 2
% Q10 4 a b
—a b 4 -4 0 O

® ©
~_

c) Since the answer to problem 2 is the same as the answer to problem 1, we know that b -0

must also give us 6. Since b — 0= b, we now know that b =6.

d) Similarly, when we look at the tens place in problem 1 we have 9 - b, we now know that b
is 6, so we have 9 - 6 which gives us 3. Once again, since the solution to both problems is
the same, we know a -0 =3, and soa = 3.
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Problem 1 Problem 2
% Q10 4 a b
-4 0 O

ol I X
~_ -

— d

Soa =3and b =6.

2. By substituting the values of a and b in the original problems, we can verify that the values
found are correct.

Problem 1 Problem 2
% Q10 4 3 6

-3 6 4 -4 0 O
3 6 3 6

3. Using a similar approach as before we can determine that if:

a) The problem were a 500-problem, the values of @ and b would be 4 and 5 respectively.

b) The problem were a 600 problem, the values of @ and b would be 5 and 4 respectively.

4. Using the approach in part 1, we can obtain the following values fora and b :

Number of hundreds 4 5 6 7 n
a 3 4 5
b 6 5 4
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When we look at the results recorded in the table, there are a few observations we can make.
a) Thevalue of ais steadily increasing by 1 as the number of hundreds increases.
b) The value of b decreases by 1 as the number of hundreds increases.
¢) Ineachinstancea + b =9.

d) The value of a is one less than the number of hundreds and the sum of the number of
hundreds and b is always 10.

Number of

hundreds 4 5 6 7 n
a 4-1=3 5-1=4 6-1=5 7-1=6 n-1
b 10-4=6 10-5=5 | 10-6=4 | 10-7=3 10-n

In general, for an n hundred problem, a=n-1,b=10-n

Problem 13 - Trading Places
We can immediately substitute the value of A in the equations as we were told that A = 5. The
equations now read:

Problem 1 Problem 2

F 5 N R 5 | N
+ M 5 N + N O O N

5 1 R M O T O R

Bearing in mind that N is less than 5, and given that in the tens column in problem 1 we have 5 +
5 =1, we can deduce that I =0, since 5 + 5 = 10 (we would have to ‘carry’the 1). And the problems

now read:
Problem 1 Problem 2
F 5 N R 5 0 N
+ M 5 N + N O O N
5 0 R M O T O R
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If we look now at problem 2, we see that R + N = MO. Since each letter represents a single digit,
we know that the greatest sum of any two letters is 9 + 9 = 18, so M can only be 1. If we substitute
M =1, into problem 1, we now have:

Problem 1
T 5 N
* 1 5 N Fomthis we can see that F = 3.
5 0 R

Since N < 5, and other letters have already been assigned to 1 (M) and 3 (F), N is equal to either 2
or 4. In the thousands place of problem 2, we note that:

a) R+ Nisequal to a two-digit number

b) R=N+N=2N.

Therefore, R+ N =2N+ N =3N.

If N = 2, then 3N = 6 (which is not a two digit number). Therefore, N = 4 and R = 8. We now have:

Problem 1 Problem 2

3 5 4 8 5 0 4
+1 5 4 + 4 0 0 4

5 0 8 1 OT O 8

Clearly, O =2 (since, 8 + 4 — 12) and therefore, T=7.

3 5 4 8 5 0 4

+1 5 4 + 4 2 2 4

5 0 8 1 2 7 2 8
Digit 0 1 2 3 4 5 7 8
Letter | M 0 F N A T R
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Problem 18 - Counting Rectangles

1. Shape 4 is shown below.

A B C D
Shape 4 is made up of the following rectangles.
A B C D
A ‘ B B ‘ C C
A ‘ B | C B ‘ C D
A B C D

Soin all, Shape 4 has a total of 10 shapes.

2. The 5" shape will have 15 rectangles. In order to make our prediction we can record the infor-
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mation we have so far in tabular form to look for a pattern.

Shape Number Number of Rectangles
1 1. 1
2740 '3
3. 3+2+1+0 >6
4% sz 10
5% 5aazeio . 15
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From the table above we can see that the number of rectangles for the nh shape is the sum of
whole numbers from 1ton.

3. Using the same form we can predict the number of rectangles in the first 12 shapes as shown
in the table below.

Shape No. 1 2 3 4 5 6 7 8 9 10 |11 |12

No. of rectangles | 1 3 |6 |10 |15 |21 |28 |36 |45 |55 |66 |78

Problem 21 - T-Patterns

We have recreated the patterns below to show that each pattern has 2 dots (coloured in red)
around which other dots (coloured in green) have been placed.

Pattern 1 has 5 dots — 2 red dots, 1 green dot below the red dots, 1 green dot to the left and 1
green dot to the right of the red dots.

Pattern 2 has 8 dots - 2 red dots, 2 green dots below the red dots, 2 green dots on the right and 2
green dots on the left

Pattern 3 has 11 dots - 2 red dots, 3 green dots below the red dots, 3 green dots to the right and
3 green dots to the left.

000 00000 0000000
O O O
() [ J [ J
PATTERN 1 [ ] o
PATTERN 2 .

PATTERN 3

1. The 65" pattern would have 197 dots - 2 red dots plus 65 green dots flanking them - 65 below,
65 to the right and 65 to the left
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2. We can note that:

a) The pattern number indicates the number of green dots flanking the red dots:

In pattern 1, only 1 dot is on each of the 3 sides of the 2 red dots

In pattern 2, there are 2 dots on each of the 3 sides of the 2 red dots

In pattern 3, there are 3 dots on each of the 3 sides of the 2 red dots

In pattern 65, there are 65 green dots on each of the 3 sides of the 2 red dots

In pattern n, therefore, there will be n dots on each of the 3 sides of the 2 red dots
Therefore, total number of dots =3n + 2

b) We can also note that:

the number of dots horizontally is always 1 more than twice the pattern number. That
is2n+1
the number of dots arranged vertically is 2 more than the pattern number. That is n + 2

218 =3n + 2218 =3n + 2.Therefore 3n =2163n = 216;n =72n =72.

Problem 22 - Exploring Polygons

1. In order to answer the questions asked we can draw a polygon with six sides

A B

From the diagram we can see that

a) Three Lines can be drawn through the polygon if it has six sides.

b) The three lines divide the polygon into four triangles; ABC, ACD, ADE, and AEF

Before we can make a generalization we can try a few more polygons and record our findings in

tabular form.
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G B
H C
E Cc
G D
E D
Heptagon — 7 sides, Octagon- 8 sides,
4 lines, 5 triangles 5 lines, 6 triangles

Number of sides /4 \
Number of lines \
4341
4-2

Number of

ANTANTANTAYA
ST T

/5-2 f6-2 [f7-2 a2 Jo-2

2 3 4 5 6 7 n-2

e}
2 N
\w.._j

triangles

For a polygon which has 56 triangles:
a) n-2=56;n=>55.

b) Number of lines=n -3 =58 -3 =55.

Problem 23 - Last One Standing

1. We can verify that when 5 persons are in the room, the last one standing in the circle is the
3" person by modelling the problem. We may do this with actual persons, objects or using a
diagram as shown below.
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As we go around the circle we may simply cross out those persons who are out. So that at the end
of the first round we have:

So when there are five persons in the room the last one standing in the circle is indeed the

person.

2. Choosing and modeling simpler numbers produces the table shown below:

standing

Mo. of persons 2 |3
in the circle
Last person 1st | 3rd

8

9

10

11

12

13

14

15

15t

3rd

sth

Zth

gth

11th

13th

15th

If we examine the pattern created by the numbers indicating what position the last person stand-
ing is in, we observe that:

a) The numbers are all odd, listed in counting sequence starting with 1;

b) The pattern repeats and then expands — the colour in the table changes each time the

number pattern restarts at 1;

c) The pattern restarts at 1 whenever the number of persons in the circle is a power of 2 (1, 2,

4,8,16,...); and

d) Right before the pattern restarts the winner is the last person in the circle.

Since 64 is a power of 2, when there are 64 persons in the circle the winner will be the first

person.
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e) Inorder to predict when the 315t person will when we need to find out how closeitisto a
power of 2. The powers of two are: 1, 2, 4, 8, 16, 32, 64.

Clearly, 32 is the nearest power of 2 to 31. We know that pattern will restart when there are 32
persons in the circle and since 31 directly precedes 32, the 31 person will win when there are 31
persons in the circle.

Problem 27 - The Weighing Problem

At first glance it would appear that if we had four weights we could only accurately measure four
masses. Or, at most, we might see that we could measure other masses by adding weights. So, if
we had a 1g weight and a 3g weight we could place both weights on one side of the scale and a
mass of 4g (1g +3g) would need to be placed on the other side of the scale in order for the scale
to balance.

In this way we could combine any two, three or even four of the weights we had. It means, then,
that we did not need, say, a 40g weight, we could have, instead, chosen four weights that would
total 40g, for example 10g, 15g, 8g and 7g.

| o) e )| | @ |

We could also measure any mass which was the difference of the masses of any two weights or
two combinations of weights. Keep in mind that in order for the scales to be balanced the weight
on either side of the scale must be the same. If we had unequal masses on either side of the scale,
the scale would only balance when the difference was placed on the side with the smaller mass.

142  PROBLEMS AND PROBLEM SOLVING

ProblemSolving.indd 142 8/24112 6:57:35 PM



For example, if a 1g weight is placed on one side and a 3g weight on the other side then the scale
would only balance when a mass of 2g is placed on the side with the 1g weight, if it does not bal-
ance then the mass is not 2g.

This also opens up the options for the weights we may choose. So, for example, instead of choos-
ing a 3g weight we may choose, instead, two weights whose masses have a difference of 3g for
example we may choose 12g and 15g. We may also find that we can use masses that when com-
bined, have differences of 3g. For example, if we used weights with masses of 2g, 10g, and 15g,
we could place both the 2g and the 10g weights on one side of the scale which would give us a
total of 12g on that side and place the 15g on the other. A mass of 3g would need to be placed on
the side with 12g in order for the scale to balance.

10g+2g=12g

1 15g—-12g

|26 )| | & |

AN

In order to maximize the number of masses we are able to weigh, we would need to select num-

bers that when combined either by adding or subtracting would not duplicate any masses. For
example, if we used a 10g and an 11g mass, we would not then also use a 1g mass as this would
duplicate the difference and we would lose the chance of having another potential weight.

Using these rules if we use 1g, 7g, 11g, and 21g weights, we are able to accurately measure 34 of
the 40 masses.
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2 3 4 5 6 8 9 10
(21017) | (117 (117) (117+1) (71) (7+1) @11) | (@)

. 12 13 1 15 16 ol 18 19 2
o) | @ | | @ | | R | e | @)
. 7 " 25 2% 7 2% 2
(1141) @171) | @) [ @) | @) | @) | (@)
3 3 3 3 3 4

(21+111) | (21+11) | (21+11+1) (21+11+7-1) | (7+11+21) oz

11+21)

Problem 28 - The Triangular Garden Plot

Note that the number of corns that Jackson plants is really determined by the sequence of odd

numbers - the first odd number is 1 and he plants 1 corn in the first row; the second odd number

is 3 and he plants 3 corns in the 2" row and the 3 odd number is 5 and he plants 5 corns in the
3 row.

1. The number of corns that he plants in the 12" row will simply be the 12" odd number - 23.
This is determined using the formula 2n — 1, where n represents the position of the odd
number.

2. The sum of the corn seed in the first 12 rows is the sum of the first 12 odd numbers. Investi-
gating odd numbers reveal that odd numbers and squaring have a relationship.

a.
b.
C.

d.

The sum of the first 2 odd numbers=1+ 3 =4, but 22=4.
The sum of the first 3 odd numbers=1+3+5=9, but 32=09.
The sum of the first 4 odd numbers=1+3+5+7=16,but42=16.

Therefore, the sum of the first 12 odd numbers = 122 = 144,

3. The nth row will have 2n - 1 corn seeds.

4. After the nth row, he would have planted n? corn seeds.

144
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Problem 30 - Chess Board Squares

1. A3 x3boardis shown below - letters have been put inside each small square for ease of
reference.

¢) nine1x1squares-AB,CD,E,...|
d) four 2 x 2 squares — ABED, BCFE, DEHG, EFIH;
e) one 3 x 3 square made up of all the letters; and

f) atotal of 14squares (9+ 4+ 1=14).

2. A4 x4 squareis shown below.

The 4 x 4 square is made up of
a) sixteen1x 1squares—A,B,C,D,E, ..., P;

b) nine 2 x 2 squares — ABFE, BCGF, CDHG, EFJI, FGKJ, GHLK, IJMN, JKON, KLPO;
c) four 3 x 3 squares - ABCGKIJIE, BCDHLKJFB, EFGKONMI, FGHLPONJ; and
d) one 4 x 4 square made up of all the letters.

In total, it has 30 squares (16 +9+4 + 1).

3. Given thatan 8 x 8 square is so large, let us see if we can find a pattern from those that we
have already done. The table below may help:
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Dimension 1x1 2x2 3x3
Number of 1 4+1=5 9+4+1=14

squares 12 22412 32+22+ 1?2

By looking at the table, it becomes clear that the number of squares is found by adding consecu-

tive squared numbers. In each case, the largest squared number is equal to the length of a side of

the square. The number of squares in an 8 x 8 square will be:
8+7°+6°+5+4+3°+2°+1°=204

Problem 31 - Addend Pairs

1. The number of pairs for:
a) there are four pairs of numbers that add to 7. These are shown below.

(0and 7), (1,and 6), (2 and 5), (3 and 4)

b) 8 -there are 5 pairs of numbers that add to 8 (shown below)

(0and 8), (1 and 7), (2 and 6), (3 and 5), (4 and 4)

2. The table below shows how many pairs of addends add to various sums.

Even numbers (those highlighted in green) have a different relationship from odd numbers (those
highlighted in blue).

a) If xis an even number, No.of addends = (x+2) + 1.

b) If xis an odd number, no. of addends = (x + 2) + 2.

3. a) The number 15 has 8 pairs of addends.
No. of addends=(15+1)+2=38
b) The number 1,998 has 1,000 pairs of addends.
No. of addends = (1,998 = 2) + 1 - 1,000
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Problem 32 - Newspaper Math

1. Since there are 8 pages in front of page 9, then there are 8 pages behind page 34. There are
therefore 32 pages in the newspaper (that is 34 + 8 = 32)
2. Pages 16 and 17 are in the middle of the newspaper.
3. Similarly, there are 10 pages in front of page 11 and hence 10 pages behind page 34.The
newspaper has 44 pages in total.
4. A newspaper with page 9 across from page 34, as shown below, will have 9 - 1 = 8 pages

behind page 34. In total it will have 34 + 9 - 1 = 42 pages.

O The Daily News

The Daily MNews 34‘

NEWS o | sporTs
Gov't towore  LLSJU | Atiletic Season off to u
O ToxBill good start

Government is to camry the
EBill to parliament to drum up
Support shead of the budget
Debate scheduled for next

Jammican Athletes — Powell
and Bolt — both recorded
wins yesterday as the 2011

a) If the newspaper had page 7 across from page 34, then it would have 6 (thatis 7 - 1)
pages behind page 34. In total it would have 34 + 7 - 1 = 30 pages.

b) If a newspaper had page x across from page y, then it will have x — 1x — 1 pages behind
page y. In total, the newspaper would have y + x — 1y + x — 1 pages.

5. Total number of pages=y+x-1
50 =5 -1+y
46 =y

Problem 33 - Chicken Combos

1. Each piece of chicken - Leg (L), Breast (B), Wing (W), Rib (R) or Thigh (T) — can be had with any
of the four other pieces. The various combinations are as shown below (in the first row, we list
combinations with Leg; combinations with Rib in the 2" row; combinations with Breast in the
third row and combinations with Wing in the 4* row):

LR LB LW LT
RB RW RT

BW BT

WR

Note that the number of combinations decreases from one row to the next - this is to prevent
double counting.
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There are, therefore, 10 two-piece combinations possible:

a) with 5 pieces of chicken, note that
4+3+2+1=10.

b) With 6 pieces of chicken, there will be 15 combinations possible:
5+4+3+2+1=15.

Note that when there are 5 pieces of chicken, number of combinations is the sum of numbers up
to 1less than 5 (thatis 4 + 3 + 2 + 1). Additionally, when there are 6 pieces of chicken, number

of combinations is the sum of numbers up to 1 less than 6 (thatis5+4 +3 + 2+ 1).If thereare n
number of different parts of chicken, we take the sum of numbers up to 1 less than n.

Problem 35 - Match Drawn

1. There are 9 possible scores for a match that ended 2 - 2:
o-0 0-1 0-2 1-0 1-1 1-2 2-0 2-1 2-2

2. Note that for the scores above, there are 3 scores starting with 0, 3 starting with 1 and 3
starting with 2. This is because, 0 goals scored by the home team is matched with either O, 1,
or 2 goals scored by the visiting team. Similarly, 1 goal scored by the home team is matched
with either O, 1, or 2 goals scored by the visiting team and so on. If the final score is 3 - 3, then
possibly there are:

a) 4 scores startingwith0(0-0,0-1,0-2and 0 - 3)
b) 4 scores starting with 1

c) 4 scores starting with 2

d) 4 scores starting with 3

e) 16 possible half time scores.

3. Consider the table below

Final score 0-0 1-1 2-2 3-3 4-4 5-5 6-6 T-17 n—n
N f ibl

Nomberof possible | a_y | 2224 | 3229 [42=16| 52225 | 62=36 | 72=49 | 2=64 | (n + 12
Note that

® The number of possible half time scores is always a squared number

e |fthe final scoreis 0 — 0, the number of possible half time score is the square of (0 + 1) -
thatis (0 + 1) Similarly, if the final score is 2 - 2, the number of possible half time score is
(2+ 1)?and so on.

e |f the final score is n — nn — n, the number of possible half time scoreis (n + 1)(n + 1)~
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Problem 38 - The Trapezium Problem

1. For PQRS,

Top length (PQ) = 2 units
Bottom length (SR) = 4 units
Slant length (QR = PS) = 2 units.
Number of unit triangles = 12

For TUVW,

Top length (TU) = 1 unit

Bottom length (VW) = 4 units
Slant length (UV =TW) = 3 units.
Number of unit triangles = 15

For EFGH

Top length (EF) = 3 units
Bottom length (GH) = 5 units
Slant length (EH = FH) = 2 units.
Number of unit triangles = 16

2. To determine the number of unit triangles in any trapezium: add the top and bottom length
and then multiply by the slant length.

3. (a) Number of unit triangles=1(4 +5)=9
(b) Number of unit triangles=2(3+1)=8

Problem 51 - Flower Beds

1. Note that the first flower bed needs six tiles. However, the 2" flower bed needs only four more
flower tiles. In fact each additional flower bed needs only four tiles. This is shown below.

1** flower bed 2™ flower bed 3™ flower bed
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a) 1 flower bed has 6 + (0 x 4) tiles = 6 tiles.

b) 2 flower beds have 6 + (1 x 4) tiles = 10 tiles.
c) 3flower beds have 6 + (2 x 4) tiles = 14 tiles.
d) 4 flower beds have 6 + (3 x 4) tiles = 18 tiles.
e) 5 flower beds have 6 + (4 x 4) tiles = 22 tiles.
f) 6 flower beds have 6 + (5 x 4) tiles = 26 tiles.
g) 9flower beds have 6 + (8 x 4) tiles = 38 tiles.

2. The number of tiles needed for 25 tiles would be the 6 tiles need along with the 4 needed for
each of the other 24. That is 6 + (24 x 4) = 102 tiles.
a) For nflower beds, we would need the following number of flower beds.
6+n-1)x4=6+4n-4=4n + 2

Problem 52 - Pond Borders

1. The number of slabs needed for a pool
a) 3 meters is found as follows:
® Each side of the pool will need 3 slabs - therefore, 4 x 3 =12
® Each of the 4 corners will need a slab

® The total number of slabs = (4 x 3) +4=16
b) 4 meters» (4x4)+4=20

2. The number of slabs needed for each side of the pool will be equivalent to its dimensions. To
this are added the 4 slabs needed for the corners. The table below gives the number of slabs
needed for pools with dimensions of up to 12 units.

Dimensions (m) 1 2 3 4 5 6 7 8 9 10 11 12

Number of slabs 8 12 16 20 24 28 32 36 40 44 48 52

Note that:

® the number of slabs is always a multiple of 4;

if we add 1 to the dimension and multiply this by 4, we get the number of slabs; and

if the pool has length of 100 m, then the number of slabs needed = 101 x 4 = 404.
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Problem 56 - Cross Out 8

The winning strategy involves creating symmetry — ensuring that your play divides the board into
two congruent pieces. Essentially, this involves the following steps.
1. Playing first and crossing out 4 and 5:

1 2 3 X X 6 7 8

2. On each subsequent play, ensure that you copy your opponent’s play on the opposite side of

the board. So, for example, if your opponent:
a) Crosses out 2, make sure you cross out 7; and
b) Crosses out 7 and 8, make sure you cross out 1 and 2.
3. If there are nine numbers in the list, then play first and cross out 5 since there would now
be four numbers on either side. In general:

a) For a game with even amount of numbers, play first and cross out the two numbers in the
middle that create symmetry; and

b) For a game with odd number of numbers, play first and cross out the one number in the
middle that create symmetry.
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APPENDIX 2 — GLOSSARY

Algorithms
A set of rules or step-by-step procedures to guide the completion of mathematical tasks.

Classifying
To arrange or organise according to specific characteristics or attributes, such as colour or shape.

Conjectures
Opinions formed purely on speculation or incomplete information.

Cognitive root
An easily understood concept, idea, principle or approach on which future understanding of
more complex concepts can be built.

Difference
The size of the gap between two numbers and is found by subtracting the smaller from the larger.

Effective strategy
A strategy that can be employed to yield the correct answer, conclusion or desired result.

Efficient strategy
A strategy that yields a correct answer, conclusion or desired result with minimum wasted effort
or expense.

Extensions
An addition or modification to a problem that the solver is asked to resolve by applying what they
have already learnt from solving the original problem.

Generalizing
The process of using specific instances to make open ended statements about all other similar
instances.

Guess and test
A problem-solving strategy that involves selecting likely solutions in accordance with the
conditions in a problem and checking to see if these solutions are correct.
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Heuristics
Strategies employed in problem-solving that facilitate the discovery of a solution without the use
of pre-established algorithms.

Horizontal difference
The difference between values in adjoining or specified columns in a table.

Hypothesising
The process of forming a logical explanation for an observation based on limited evidence to be
later tested.

Impulsivity
The desire to act or jump to conclusions prematurely.

Invented strategies
Strategies devised by students outside of the traditional algorithms to solve problems or complete
tasks.

Justifying
Presenting reasonable arguments to support conclusions.

Logical reasoning
A course of argument that develops soundly on the basis of available evidence, rational conclu-
sions and suppositions.

Models
Representation of objects or systems in the real world that allows for easy investigation to under-
stand how things operate in the real world.

Modelling

Method of using mathematics (for example equations, tables and graphs) to describe real life situ-
ations.

Non-routine problems

A task or activity for which students have no prescribed method of obtaining a solution, nor do
they believe that there is an accessible method that could be employed in obtaining a solution.
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Open problems
An ambiguous problem in which either the solution obtained or the approach taken to solve the
problem can differ from one student to the next.

Predicting
The process of stating beforehand the outcome of future events by analysing the outcomes of
previously observed events.

Problem
A task having no immediate solution which requires the problem-solver to think and which the
problem-solver accepts the challenge of solving.

Problem solving
The process of employing invented or contrived strategies to solve a problem.

Proof
A logical sequence of statements (steps) to establish the truth of a mathematical result.

Readiness
The extent to which students have acquired the necessary skills and attitude to complete a task.

Reliability
The extent to which an instrument consistently measure s/performs its intended or required func-
tion

Representation

A model orimage in the form of tables, graphs or equations depicting something in the real
world. In general, representation refers to how mathematical thinking is manifested in symbols,
statements, graphs, charts, drawings or other models.

Rubric
A guideline for rating students’ performance.

Routine problems
Tasks which test students’ ability to use standard algorithms. They are usually in the form of tradi-
tional “worded problems”.
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Scaffolding

A teaching strategy in which students are supported by teachers as they are being introduced to
complex ideas. The support is gradually reduced as students gain competence until they are able
to work independently.

Subjectivity
Judgment based on or influenced by personal opinions, feelings, and biases rather than solely on
the facts.

Transfer
A students’ ability to use skills or knowledge gained in one area to seek solutions in another area.

Validity
The extent to which a test or any instrument accurately measures the intended objectives that
should have been achieved.

Vertical difference
The difference between values in adjoining or specified rows in a table.

Volitional strategies
Students’ ability to act independently of the teacher or other sources of guidance (such as the

textbooks or previously worked examples of similar problems) and create solution paths when
faced with novel problems.
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