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 The ldentification process

o Catering for able students within the
classroom.

e Some practical challenging problems




THE IDENTIFICATION PROCESS
4

Use multiple identification procedures - both "
objective and subjective. o'

It must be constant and ongoing

 There needs to be continuous
evaluation and review for judging
student performance and potential.

 |dentification needs to be organized and
be justifiable.
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Teachers should use the following diverse
combination of methods for judging student
performance and potential:

* results of class grade

« anecdotal records, and checklist for exhibiting any of
the characteristics for gifted and talented in mathematics
using teacher nomination

student performance in specifically designed tests,
testing problem solving, higher order thinking skills and

maths ability.




Some Major Characteristics of the
Mathematically Talented Student:




Some Major Characteristics of the
Mathematically Talented Student:

demonstrates swiftness in reasoning and logical
thought and argument

demonstrates the ability to formulate generalizations
IS able to relate one problem to another

IS prepared to use initiative in tackling something
different

IS self confident in a new mathematical situation
has insatiable curiosity




For many people a CATALYST Is needed for
their talents to emerge.

It can be an ENVIRONMENTAL CATALYST, such as
opportunity in a gifted and talented program in
school.

It can be an INTRAPERSONAL CATALYST, such as
self- confidence, self-esteem, autonomy, persistence,
Interest, motivation or Initiative. It can be the
acceptance that one is personally capable of
outstanding performance.

It can be an INTERPERSONAL CATALYST, such as
a significant person encouraging that person.
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Three conditions are absolutely essential in the
development of talent among gifted students.

« substantial time working with other gifted
students

e challenging, modified curriculum which
cultivate and develop talent.

e teaching methods, enthusiasm and flexibility
by the teacher who Is ready to modify
conditions to meet needs of student.




Differentiating the maths curriculum

e with respect to the content - facts,
knowledge, concepts that the students
must learn, as well as principles and
generalizations they must develop and

with respect to the process - the
teaching methods used, the thinking
skills required, the creative thinking and
INquiry processes that are encouraged.







Students should have the opportunity:

» to do challenging problems on all topics studied,
so that topics are taken far beyond the syllabus
requirements to develop mathematical insight,
ability and logical thought.

to study topics not in the syllabus, creative and
recreational topics, mathematical curiosities and
topics that highlight the aesthetic aspect of
mathematics such as tessellations.




Students should have the opportunity:

pre-test before each new topic, so that the
program can be reduced, compacted or modified
for those that have certain prerequisite
knowledge

to delete already mastered material from existing

curriculum.

to be released from routine lessons and allowed
to pursue independent work In the class or the
library.

to select to do only some of a set of exercises,
and not all.




CATERING FOR GIFTED STUDENTS
OUTSIDE THE CLASSROOM,;

Mathematics Competitions :

University of N. S. W. Maths Competition
Australasian Schools Mathematics Assessment
Mathematics Challenge for young Australians

Challenge Stage ( 3 weeks for years 5 and 6)

Primary Schools Mathematical Olympiads
WWW.apsmo.info




When teaching Gifted students the
following may be useful:

 Work must be pitched at their level, pace
must be appropriate too.

e Teaching able students is much more

than just giving them puzzles and difficult
problems to solve.

 The amount of drill guestions should be
minimal.




Some practical hints when teaching
Gifted students

e Saying that the correct solution of a difficult
problem is worth a sticker or Freddo provides
amazing motivation!

e Reward clever solutions with stickers.

* Motivate students and help them to love maths,
by being enthusiastic in the classroom.




Examples of open-ended questions and
Investigations

e Always try to give a twist to questions.




Open-ended guestions and investigations

 Open-ended questions are extremely
Important as the same problem can be
a challenge to students of a wide range
of abllity.




An open approach to teaching

mathematics involves

e solving a problem to which there are a
diversity of approaches, so the process Is
open,

e solving problems to which there are multiple
correct answers to so the end product Is
open and

encouraging students to formulate new
problems, so the ways to create problems
are open.




My answer iIs 6 whatis my
guestion?

e This type of gquestion gives opportunity
for all students to show their abllity
and creativity.

It IS possible to put limits on the
operations students use, e.g. using the
operations of multiplication and addition
only.




What is my question?
Write down some possible questions to
which the answer Is 8 and you have to

add three numbers;

find the difference of two numbers;
use multiplication only;

use any mathematical operation;




| am thinking of a number

When | add 2 to my number, the answer is 10.
Find my number.

[

When | subtract 5 from my number, the answer

IS 7. Find my number.

[ ] -5=7

When | double my number and then add 1, my
answer Is 9. Find my number.

2 X EI+1: 9




What's the question?
Place digits in these squares so that the
sums of the numbers are those given.




Finding two ways of solving one
problem, Is often far more instructive
than solving two problems by the same
method.

Adding odd numbers

1+3+5+7+9+11+ 13+ 15=4x16=64




Adding odd numbers

1+3 =4

1+3+5 =9
1+3+5+7=16
1+3+5+7+9=25
1+3+5+7+9+11 =36
1+3+5+/7+9+11+ 13 =49




Adding odd numbers

1+3 =4

1+3+5 =9

1+3+5+7=16




Calculator Fun

Pretend you have faulty calculator.

If you can only use the 5, 3 and + buttons,
you can make

13=5+5+3

Write down how you can make
) 11

i) 17




Calculator Fun

 Your calculator is still faulty, but you
can now use 3, 4, 5, + and — buttons.

e How many of the numbers from
6 to 20 can you make?




Magic Square




Magic Square

 Complete the missing numbers







Shapes and values
In each of these figures, every shape has a different value
and the sums of the rows and columns are given. Find the
value of each shape. Enter the values in the grids as you
find them.




Number line

Here Is part of a number line. Write in the number
shown by the arrow.




In these squares, one guarter has been
shaded.
Can you shade one quarter of every square
below to make four different patterns?

h 4

A A
2N
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Hexagon fractions
What fraction of the hexagon is shaded?




Problems with fractions

1
Matthew spent of his money on a computer
1 .
game. Next he spent of the remainder at a

concert.. He has $40 remaining.

« How much money did Matthew spend at the
concert?

« How much money did Matthew have at the start?




Four 4’s problem

* Use four 4’s and mathematical
symbols to write a number sentence
for the numbers from 1 to 100.

o : Ja
Example: 10=4 4+a 4

* For most of these numbers there are
several solutions.

e Hint: the following may be useful:




The four operations
Follow the rules shown In the left-hand
columns to complete these tables.




Balances
Two balances are given using the value of each shape.

 Work out the value of the third balance.

)
/\




Balances
Two balances are given using the value of each shape.

 You make up a problem and draw it on the balance




Balances
Two balances are given.

e How many are needed for the third balance.

OOH

/\




Find my rule

Find the rule In this set of boxes. Write it down, and
then use it to work out which numbers are missing
from the last box.




Find my rule

Complete the table

3 71 9 25 84 10 6

A14 18 12 20




Find my rule

 Complete the table

3 6 18 2 9 4 5 10 7

A74 9 2




Find my rule

 Complete the table

2 6 3 /7 18 104 5 9

AS 13 7 15




Find two numbers

The sum of the numbersis 10 and thair
product Is 16.

The sum of the numbersis 10 and thair
product is 21.

The sum of the numbersis 10 and thair
product Is 9.




Which three numbers?

| am thinking of three different numbers.
Using the clues given, find my three
numbers.




Odd one out

State which numeral does not belong
because It Is the odd one out.

e 69 39 19 97 59 89 99 49
e 15 45 65 24 95 /5 5 35
e 12 17 18 10 16 20 6 28




Multiple solutions

e | am thinking of a two-digit square number.
This number is divisible by 4. When it Is
divided by 5, it leaves a remainder of 1.

What number Is 1t?

e | am thinking of three numbers. Their
product Is 48. What three numbers are

they?




Multiple solutions

* |n a science lab there are some 3-legged
stools and some 4-legged stools. A total of 42
legs was counted. How many stools of each
type were there?

e | am thinking of a two-digit number that when
divided by 5 leaves a remainder of 1. My
number Is also prime. What number is it?




Palindromic numbers

It IS very interesting that, starting with any two-digit
number, you can make (generate) a palindromic
number in the following way:

Start with a two-digit number 13
Reverse the digits +31
: \ These numbers required

Add, to make a palindromic number el one stage to become

: . e
Now start with this number 47 / palindromic

Reverse the digits +74

Add, to make a palindromic number 121




Palindromic numbers

However:
If you start with this number

Reverse the digits
and add

So you must repeat the process.

Reverse the digits
Add again

39
+93
132

This number is not yet
palindromic

132

+ﬂ Number 39 took two

363 <«———e stagestobecome
palindromic




Palindromic numbers

Show that to become palindromic:

a 59req
b 78 rec

c /9req

uires three stages
uires four stages
uires six stages.




Primes

« Draw up a table like this for all numbers from 2 to
40.

 What kind of numbers have exactly two factors?
 What kind of numbers have exactly three factors?

Number Factors Number of factors




At the market

How many bananas can | get for the price of:
a 4 apples? b 8 apples? c 2 kg pears?

N\
R v
APPLES WOEﬁ GRAPEﬁ
8FOR 5 FOR $Z o0 $? 50 $3-OO $3 o0
$4.00 $2.00 PER K& A PUNNET




Matchstick puzzles
Carefully draw the next shape to continue the

seguence. Complete the table and look for a
pattern from which you can predict the number of
matches needed for the tenth diagram. In your own
words, describe the pattern in each exercise.

ncacéuﬂ

Mumber of steps 2 3 4 B —_
Total member of matches

OCDCZD

Number of hexnagons 1 2 3 4 B —_—
Total mumsber of matches R




Puzzles with scales

Work out the mass of box

e i




Steve fills two cylinders with the same amount of
water and drops marbles into each cylinder.

If the marbles are identical (exactly the same), In
each question, find the volume of one marble and

the amount of water in the cylinder before the
marbles were placed in it.




Fuel tank

The two diagrams show the petrol gauge of a car

before and after a trip. Find how many litres were

used in each trip. The capacity of each car’s fuel
tank is given




Match the answer

Work out the total quantity and write the correct
letter to match the measure.

10 ribbons (40 cm each)

4 rulers (30 cm each)

20 steps (50 cm each)

10 jumps of 95 cm each

10 rods (1.45 m each)




Rates

A factory has enough oll to last 24 days
If 10 barrels of oil are used each day.
How many barrels should be used each

day If the same amount of oil Is to last:
a 60 days?

b 40 days”?

c 5 days?




Rates

What could the following rates be used
to measure?

$ per litre

mm per day
$ per kg
$ per m?




Symmetry patterns

* |n these figures, the mirror Is placed so that the
two shapes on either side of the mirror will
match exactly. We will call this a mirror —image

symmetry.




Symmetry patterns

e By colouring In six squares, make as many
different mirror-image symmetry patterns as you
can.




Chessboard squares

To find out how many squares there are on a
chessboard, it is much easier to consider simpler
cases first and then look for a pattern.

On a 2 x 2 board there are 5 squares.:
number of 1 x 1 squares = 4
number of 2 x 2 squares = 1

total squares =5 EH D




1 How many squares are there on a 3 x 3 board?

alx1so

b2 x 2SC
C 3 X3S0
d total squares =

2 How many squares are thereon4 x4 and 5 x 5
boards? Find out by completing the table below.

uares =
uares =
uares =

Size of Number of squares Total

S ! | 22 | 30 | G | 5o [




By continuing the table to include larger boards,
can you predict the total number of squares in a 6 X
6 square, a 7 x 7 square, and finally on a
chessboard, which measures 8 x 87

Look for a pattern, and state your findings in words.




Chessboard rectangles

To find the number of rectangles in a 3 x 3 board,
complete the table below.
Count the number of rectangles of each size and
add the total number of squares.
(At the right Is an example of a 2 x 3 rectangle.)

Rectangle size mmmmmm
Number of rectangles ------

Your answer should be 36 for the total number of
rectangles.




By looking for a pattern, can you predict the number
of rectangles for5x 5,6 x 6,7 x 7 and 8 x 8
boards? Complete this table.

oot [ I REN K
Number of rectangles mm-----




Geometry and dots

Using a 3 x 3 dot paper, you can draw three
different-sized squares.
This investigation can also be done using a geoboard and
elastic bands.




How many different-sized squares can

you draw using: 5 x 5 dot paper?
Do not forget the squares with sides at an angle or
tilted, like the segments shown here.




Pascal’'s Triangle

 What patterns can you find?
e Can you continue the pattern for a few
more rows?
1
1 21
1331
14641

1510 10 51
1 6 15 20 156 1







Welighing parcels
There are two different types of parcels being
weighed in kilograms on each set of scales.
Write down the mass shown on the first two scales.
Work out the mass of the parcel on the set of scales
on the right and draw the pointer on the scales to

show this mass.




Find the mass of the box of sugar being
measured.




Counting cubes
This large cube, 3 x 3 x 3, Is made up of 27 little
cubes.

How many little cubes must be
removed from it to make each of

the figures below?




How many blocks?

a How many red blocks are needed to build Model A?
b How many blue blocks are needed to fill in the inside of
this shape?
¢ How many yellow blocks need to be placed on top of
this shape now to make a rectangular block three
layers deep?




Solid experiments

Boxes are packed into a carton

60 cm long, 30 cm wide and 20 cm high. How many
boxes of each size can you pack into this carton?

al0cmx10cmx 10 cm
b20cmx15cm x 10 cm

cocmx5cmx4cm




Counting cubes

Count the number of cubes that will be needed to build
each of the towers below.

To do this, first count the number of cubes in each layer.
How many cubes will be needed to build a 5 layer tower?




Lighthouse problems

Lights X and Y flash together at 11 p.m. Complete
the following table to show each time they would
next flash together If set at the frequencies given.




Tessellations




Enrichment activities

 Hands on problem solving, dime material
 Play games with students: dimensions,

function machine ( guess my output
number), sprouts, Nine -men Morris,

knights tour, magic squares,
e tessellations, mobius strip, tessa tiles.




| will end with my favourite quotation by
Thomas Jefferson;

e “There Is nothing more unequal than the
equal treatment of unequal people”




Most of this presentation was taken from

“‘enrich-e-matics” Books 3to 6
by Anne Joshua

Pearson Education Australia




