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How 10O USE THIS Book

All You Need to Teach Problem Solving Ages 10+ is the third in a series of three
books designed to help teachers develop the capabilities to strengthen logical and
creative thinking skills in the students under their care. This book caters for teachers
of students in the sixth and seventh years of schooling and is in four parts.

All The Teaching Tips You Need presents the strategies and techniques that need to
be developed and applied by students to solve the range of problems in the books.
It also suggests ways to implement a successful problem-solving program in the
classroom.

All The Lesson Plans and-fork et-Need contains 16 lesson plans with

accompanying blaekline masters. The lesson plans outlirg the theoretical background
of the prob eris and suggesyl the bgst o present them to the students. The
blackling rs ts the and describe the strategies

and y orkln th Ive problems

o The rds You Need contains 16 task cafee¢”designed_to bephotocopied

nd I . Each card presents a variation or extension of roblem found on
e master of the same number. The task cards p ideal way to

he development of each student’s problem solving capatﬂé

e Answers You Need offers solutions to both the blackline m the
ards.

These lesson plans, blackline masters and task cards are demgne%'é.pract{cal,
intellectually, stimulating and to contain high mi){vatlonal appeal.

As your ov\l-u_p@lw,ol\r @a@@e u )Ic@ﬂy to successfully tq ach

problem solving will be similarly enhanced. Problem solving also offers the opportunity
have an enormous amount of fun in the classroom. Mathematics is a djsciplinefthat
ers a number of opportunities for excitement and stimulation. The All Neged to

Tezh Problem Solving series offers the potential to clearly demonstra'te.ms fact.

A 40 .



SCOPE AND SEQUENCE CHART
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CREATING A SuUCCESSFUL PROBLEM SOLVING ENVIRONMENT

WHAT 1S PROBLEM SOLVING?

Problem solving is the application of previously acquired skills and knowledge to an unfamiliar
situation. Numerical equations presented as story or worded problems are often mistaken for
problem solving. A typical example of what is not problem solving would be the transference
of 5 cents + 5 cents + 10 cents + 10 cents into:

Four children emptied out their pockets. Kate found five cents. Jake found five cents.
Jason found ten cents and Sarah found ten cents. How much money did the four children
find altogether?

This is not problem solvin becalise the technique equired to solve this story problem

(addition) is easily identi#ied and reqylires lit ea e though
Questions that wéns groble ‘ontext are an essential part of
ue

any effective athem It is vital that st ard copstantlk shown why they
are learning mat s ills.

A relatgd ing question could be:
In ow fferent ways can 30 cents be made in our money
eqwres the student, in a logical manner, to search for a tegy to solve
@ and to apply the previously acquired skill of addition and thei Mge of the
0in d8mafnations available in Australian currency. The story problem offers agentext. The
problem solving exercises the student’s ability to work flexibly, creatwely&rﬁcally. ‘

WH TQ@ PROBLEM SOLVING?

é It can be argted th{ m solving should be the most eff

and significant 2 ect o t atics course. AQQ\ h
at work and at honmeyour ev! c%ﬂ m@ ituatiops

that demand flexible thitidng an he role_o#Doth
parents and teachers is to turm—edepender lldren into
independent people who are capable of functlonlng in a society
that demands resilience, intelligence, a high emotional quotient
and tractability. Such traits are best fostered through the
development of an ability to problem solve.

It therefore follows that all students will benefit from regular
exposure to problem solving in schools. Problem solving should
not lie solely in the domain of the most intelligent and capable
students, which is, regrettably, often the case. Although the more
intelligent students may achieve best on problem solving tasks,
regular problem solving should feature strongly in every student’s
learning experiences.




CLASSROOM ATMOSPHERE

It is essential for students to believe in their own capabilities and to have healthy
self-esteem. They need to understand that to have a go, even if their attempt is wrong, is
far preferable to not attempting a question at all. Making mistakes plays a vital role in the
learning process.

Encourage students to view intellectual challenges as opportunities to demonstrate how
much they have learned and how bright they are becoming. Problem solving should come
to be seen by students as not just important, but a great source of fun.

This positive atmosphere can best be engendered by teachers who are confident in their own
ability to teach problem solving. It is as true for the teacher as for the student: Practice may
not necessarily make perfect, but_it-wil-ead _to improvement. Improvement leads to
increased success and greaterself-confidence. Success leads.to enjoyment!

RAISING y C ODJ/

The cabrlrt ung students are often quite
rema able cdme to school today with far -
greater g e e and knowledge than any previous ! ‘-
geperghag In classroom with a positive atmosphere - @ @ -

9! that celebrates learning, students will
@ to intellectual challenges, they will thrive

he concept of raising the bar refers to the idea ghat OVE oF -
students should sl.tlf ®< I’ [ u =)
intellectual capabilities “are reached regardless of \

upp@eappropnate year level standards. Every LEAKN NC‘

qtud serves the opportunity to strive for his or - ? (U

o Vs

her int€llectual best. Problem solving is an excellent

adjun r the teacher to assess such potential. '[é,.

Pregent tudents with challenges and step back to 5‘ N,

obsexve l@outcomes. | can assure you that, in the ‘»‘ o s
|ng environment, most students will

appro iate(fe ‘7
TIMETABLING F/&Br@mar@@\oo

A problem solving approach~ta_teaching mathema#ieS should be adhered to in each
classroom for the reasons outlined on page 7. Whenever lessons involving ‘core material’ are
conducted, every attempt to include open-ended questions should be taken.

If, for example, in a Year 5 classroom the concept of 2 x 2 digit multiplication is being taught,
the following question could be introduced to extend the concept:

Given four different digits, say 2, 4, 7 and 1, what is the biggest possible product?

| believe that it can be strongly argued for a lesson a week to be devoted to strengthening
problem solving skills. This four day a week core material, one day a week problem solving
ratio would complement each component of the mathematics course very well. This is
especially the case if the questions posed for the problem solving sessions could be related
to the core material topic under review at the time.



STRUCTURING THE LESSONS

Each problem to be solved should be preceded, where appropriate, by a background
discussion concerning the context of the problem and the previously acquired skills or
knowledge necessary to successfully complete the task. A question, for example, asking
‘How many rectangles can be found on a soccer pitch?’ could prompt a discussion of the
concept of a rectangle and how a rectangle can be formed by using pre-existing rectangles.
Point out that a square is merely a special type of rectangle (opposite sides equal and four
right angles).

The problem should be read aloud, either by the teacher or a competent student. Ask
students to select key words, underline them and write them down. At this point some of
the brightest will be eager to get into the problem. Let them do so. For others in the class,
a discussion of appropriate strategfes that could be @mplayed is valuable. Soon, many other

students will be ready te egin.

For those still in p€ fg i may t@ mence an appropriate strategy
together. It mdy take s , by foIIowmg is student'will be on the right
track.

Not all xvill figis roblem — some may only make a start. How is is a step in the
right irectlc% sMould be praised.

Some stum prefer to problem solve individually, some enjoy the e@d thrust that
CQ o% group learning brings. Either approach is suitable, providi hat ywith |n the

olfo]l "N participant has a role to play.

$ome problems lend themselves better to group work. Fermi problems sbaéﬂow much
oney is spent on pets each year in Australia?’ are best ‘solved’ by sharing ideas, estlrﬁates

ution |

and general knowldd e\()W re S O

@

THE STUD NT/ gNCRETE F\@X}O?R\
Ras clear

Developmental theor u:@@great majefity of primary school aged
children, and especially the Ve oung or the matheerdatically less able, benefit markedly

from the manipulation of concrete materials when dealing with mathematical concepts.

For many students, the converse of this
argument has dramatic results. The more
abstract a concept or question is, the less
likely that such a student will understand
it and, hence, be able to solve it.

The message for primary teachers is clear:
provide concrete materials whenever the
students under your care attempt problem
solving tasks to achieve the best possible
results.
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REFLECTION

Following the completion of each blackline master, gather the class for shared reflection.
Encourage students to describe the strategies they have used and to outline the mathematics
contained in their technique. Many problems can be solved with more than one strategy, as this
reflection will demonstrate. This time will be especially valuable when problems were solved in
a hit and miss fashion by students who were unable to recognise a pattern. Celebrating
differences is a very healthy classroom activity and should be highlighted at this time.

This will also enable you to offer students praise and encouragement for their efforts. Keep
their self confidence and mathematical self-esteem as high as possible. Praise their attempts
at all times, even if they may be misdirected. Bear in mind that problem solving is intellectually
challenging both for children and adults alike. Remember that any attempt is far preferable to
no attempt at all.

Ask students the folle¥ling types offquestighs®

@ What helped#ou de@j at the@ti@@g ou to uQ?

@ What stydtegy Xg did®ou use in attemptifig osﬁe problem?
@ HaveAve u Qhese strategies anywhere before?

@ When, els%t ou use this strategy?

Q@ How. did feel when you solved the problem? o

9 Dg link that your problem solving skills are getting better? / \
ink Mum or Dad might be able to solve the problem with yw \
Did you find it useful to work with a partner on the problem? \

@ Could you makelu_p @Wm Cr@@@klg trllstnlé’o n \

Was the problem as difficult as it first appeared?

®

®,

®,

® ® 1o
)
(@)
<
o
c

®,

ou Iso consider encouraging students to record their progress in a jour s well as
pyovi a useful teacher reference, this can help students to see what they, learned.

T
FAST TINISHERS xi>

The st en@ are likely to enjoy problem solving the most will Qﬁohzse 0 are more
mathematjcally .,Because of their innate capabilities they wil e firgt to finish their
work. Pleasexdo n y’éﬁhese students extra drill and practice gxamples to g6! This is far more
likely to dull theig enjo @ thesubject and dim t e‘gow jvity. Make€ space in your room
for fast finishers artehoffer tlm aEﬁﬁfeﬁ% ng tasks; games or puzzles to do

to encourage their love dfghallen




THE NINE PROBLEM SOLVING STRATEGIES

WHICH STRATEGY To USE

There are relatively few types of problem solving questions. As a consequence, the more a
student practises these strategies, the more comfortable they will become with problem
solving in general. The strategies are similar across the three books in this series for a very
sound reason — they are as relevant to a five-year old as they are to an adult. The two key
strategies of problem solving are locating key words and looking for a pattern. These are
fundamental to almost all problem solving tasks. The other strategies, while still relevant to all
learners, are more question specific. The sooner key strategies can be exercised and practised,
the better the problem solving skills will become.

For some questions, once ents understand what needs

be sufficient. For ot

questions, mre thafh ofe gy, will neéekto be used. Sometimes a
range of differept” strgtegi a apprapgat s'n ancesxtwo totally different
strategies may/successf thglsame problem in tyWeJgQicel aad equ creative ways.

@ ORDS : Q
Qs involved in a problem must be understood before stude ‘:‘r?@gl to

trategx is

spmething to the pagg) is a len fars her their thoughts and to make
alstart. This strategy \vill asi%& bt:j\)ta h@ ieg.

@th a brother and a sister?’ ('U
erlinihg :nd then writing down ‘smallest number children — each a brothe'de sisfer’,

e done, just one strategy will

can\foc student’s thinking. This précis of the problem can also make it a r, from a

psycholo point of view, easier to handle. ,k
Once they stand the problem, encourage students to work in a Io%ﬁnan r while
offering \sug s for the students to build upon. Point out that nsibje way of

commenci I;}\ would be to assume a possible solution n toMse pen and

Another differen bute/ﬁa legitimate, approach . @S\to act/0ut or model the
problem by using st tstor pre&qﬂ)mr@@i s. This roach will also enable
utions

sol

Number of Boys | Number of Girls| Boys’ Siblings | Girls’ Siblings
1 1 Sister Brother
1 2 Sister Brother/Sister
2 2 Sister/Brother | Brother/Sister

The table enables us to see that the minimum number of children in the family, so that each
child has both a brother and a sister, is four.

This problem emphasises that often more than one strategy can be employed to solve a
problem and, in fact, that a combination of strategies may be used at the same time.

Such success and such a logical approach to the problem obviously requires that students
understand the question and can identify the problem’s key components.

11
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LOOK FOR A PATTERN

This strategy, used effectively, is often the shortcut to success and can greatly simplify
problems that may initially appear very difficult. Take the following problem for example:

In which column would the Year 2006 appear in this chart?
A B C D E
4 2 5 3 1
9 7 10 8 6
14 12 15 13 11

Students should recognise that the five times tahle can be found in column C. One beyond
this table is located in colump-E~2006 is one beyond the ivetimes table, therefore it will be
located in column E. Coripare this a roac one at a“tiqe!

The discovery ojthis att ved o ap be argued that pattern
recognition is/the most it in the brlghtest sghrers. Thig fact is often
frustrating for bo « 3 and students Students who ca e patterns readily are the

ones whg mostnectls ort cuts.

Successfubpro olvers will be the first to recognise the patterns in ti t es. They see
quickly thawumbers in the nine times table have their digits sum g t nine\or a

multip e(18=1+8=9,234=2+3+4=9,585=5+8+5=1

and s udents who appreciate this pattern will readily see that 1734 S |ts d| |ts

summing t0"7, which is eight beyond a number in the nine times table% not
|II

ultiple of nine and will give a remainder of eight if divided by nine. These s
also recognise that t:Ltwo closest numbers in the rlne tlr_rtes-table to 17342 must be 17343

and 17334, both supmi@AAL. FESOIUTION

Ass A SOLUTION (GUESS AND CHECK) <

This app encourages the student to have a go and is particularly use mpr plems
involving igbles. By assuming a solution, patterns often appear, sugg‘&& a guitable
pathway to s@cckess.

An example of a lem in which assuming a solution is a suitab gy would be:

| bought a hebbit o%ogram of rabbit food from ‘Perfe?et high cost me $38.

My friend Jade Deught

Endrhreeég)@\ bit fo6d for $79.
How much does a rabBitgost at

A first attempted solution might be thattherabbittost $30 and so the food must be $8 per
kilogram. This is a logical attempt that uses common sense regarding the relative values of the
two products. Common sense should always be used in these types of problems.

However, when these two values are applied to the second purchase, the total is too large.
The student must then decide if it is the rabbit or the food which has been overestimated.
This will become clear when two new values are assumed and the discrepancy between the
projected total and $79 is calculated. Eventually, through trial and error, the correct solution
of $35 for the rabbit and $3 for the food should be reached.

Although this approach is not the easiest or fastest way of solving the problem, at least the
student who uses this technique is putting something on paper. Even if they don’t get the
right answer, at least they have made some progress.



CREATE A TABLE OR CHART

Tables and charts can often be useful in making potential patterns
more perceivable to students. Take the following question for example:

A triangle can have no possible diagonal lines drawn from one
corner to another.

A rectangle has two possible diagonal lines.
A pentagon has five possible diagonal lines.
How many possible diagonal lines does an octagon have?

This may initially require the drawin its nine potential diagonals. The student

The creation of a chari-wi re ea ern being gnised (the difference
i e t

Polygo Number of Sides Numie

Na
ﬁang%
Rectamgig

entagpn

g | | W

/ Hexagon 6

Heptagon | P 7 ~ + | A A \
emgon HOWHESOTUTION {

F yo@r students, the table or the chart should be provided. The student’s @sho Id
be\to fill it_in rather than to construct it. In later primary years when stud \h'ave ad
expysu the structure and nature of a table, it is appropriate to ask the for the

struckure selves. \S

MAKE A /Z%@/)NG Q '
Drawing is a parti arIy uI plo r he gmnm Q?vers r students who are
visually oriented in théwthinking r r Whe plied to certain spatial

questions. Take the followin Iem for example

My rectangular swimming pool has a surface area of 24 square metres. The pool’s side
lengths are all in whole metres. What might my swimming pool’s perimeter be?

This can be solved effectively by quickly drawing rectangular representations of the pool
and inserting appropriate dimensions.

Making a drawing is also an excellent way of getting students started. In a similar way to
verbalising and discussing the structure of a question, drawing helps to crystallise what
needs to be done.

When asked to solve, for example, problems involving 2D or 3D shapes, it certainly helps
to sketch the shape under review. As a result, dimensions, faces, vertices and edges become
more apparent and often shed significant light on the problem.

13
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WORK IN REVERSE

This strategy is relevant to a specific type of problem, usually numerical and in many parts.

The question ‘Which number, when doubled and tripled, and then reduced by 5, equals
557’ can best be solved by starting with the solution and then working in reverse. This is
preferable to using the assume a solution strategy. The missing number that began the
process can be obtained by using the converse operations to those given in the problem,
in the following manner:

55+5+3+2=10 ) /
Whenever a solution to this type of problem is : (R w@ Ny

: - o5 v S
obtained, encourage students to supemMpPOSE ,l,,-';:'!. =
X ) s cointn Ul -
the solution back into the eriginal problem to k’:‘:‘“\,?;ﬁ‘“’\ ii%

N . <SS , :
verify its accuracy: ( : O = % %/// 7
10x2x3—=55.\ /i J
O3 . 3&_"%} ]

FIND AQ ILAR BUT SIMPLER PROBLEM

Thig isf (ularly valuable strategy when applied to what can appear to%uomlex
problé e the following question: :

27 x 35+ 35 ‘\

is mij initially a;LazQw WH@SQJ L.rlgt LI‘Q ;Elmry school studen \’s

capabilities. However, students in the upper school should have the mathematical skills fto
cqpe @he guestion from an operational perspective. It is the numbers used make
the g

n daunting. NS
ConsidergAimilar, but simpler problem: %
2 4 ++1 k

) \

The concepgs ¢ d.awithin this question are the same, only the n { /
values have been r 76 0 make the problem far more accessiple.
2 groups of 4 + X\grou @. =

s of 4. ’ o
3 groups of 4 divided by4 e@:ﬁ“pd u Ca)“\o O

Now return to the original probtera
27 groups of 35 + 1 group of 35 = 28 groups of 35.

28 groups of 35 divided by 35 equals 28. The problem has
been solved by creating a similar, but simpler problem.




é MAKE A MODEL

This strategy is often employed by concrete thinkers whose innate spatial sense may not
lend itself to tackling geometric or space-oriented questions in any other way. Take the
following question for example:

A 3 x 3 x 3 cube is constructed and then immersed in a bucket of red paint. How many
of the cube’s 27 blocks have paint on at least one of their faces?

Many students may solve this best by actually making the cube from connecting blocks and
rotating it to count the exposed faces. It is only the centre cube that remains untouched by
the paint.

This problem can be extended to a4-x4<xXZtubete<eveal that a 2 x 2 x 2 cube remains
untouched within, and to.a5 x 5 x 5 cube to iscover that a 3 x 3 cube within will be
untouched, and so ow

These extensiop exerc utilise u ty From\the strategy of
making a mgdel w s to dlscovermg apa g a modeljs often time
consuming’but, I else fails, this is better than not 0 ing a solution at all. Until
basic n ber elop to a near automatic level, concrete materi oble solving,
such a cqnn blocks is a wonderful adjunct to learning.

HINK LOGICALLY \4 \

any problems witan rqu jal.so j‘u i ol by using deductive
reasoning to identi ﬁWﬂ Li like ‘Guess Wha’,
‘20 Questions’ and ‘Mastermind’ are examples of activities that use this strategy.

T inki@gicauy requires common sense and creativity in thinking. It is a st y that
tends used most frequently by the best problem solvers but can be d ed and
strepgt

in all students.
Consider ollowing problem: w D . »
N Ol
256 i ) /7[ 2 : G
T s

nter the Australian Open

ships each year in the
singles. I8 ar. and 128 are women.
How many 'ngle# s must be played
each year in the_tour

Many students may sta by consi r@wy er aJ)Srbe 64 metches in both the men’s

and the women’s draw in rotmd_one a in round two.ard so on. Others may start by

considering the fact that the winner and™therunmer up must play in seven rounds while the

semi-final losers must only play in six rounds each and so on. Other techniques may also
be employed, all of which can be time consuming and mathematically difficult to calculate.

The creative, logical thinker will appreciate that, for every match, their must be a winner
and a loser. The tournament can only have one winner, and so there must be 127 ‘losers’
and, therefore, 127 matches in both the men’s and women’s championships. Thus, the
Australian Open consists of 254 singles matches.

The deductive thinker has cut to the chase. But be sure to praise students who have looked
for a pattern, made a table or tried to create a similar but simpler problem. In problem
solving several different approaches can work, it’s just that some are more direct than others.

15



ThE NINE PROBLEM SOLVING STRATEGIES

1. Locate the <
key words @r[@ﬁ) 2. Look for a@

pattern
@ Underline or write
these words down.

@ Read these

@ Does the question
con’ccun a humber

what needs ™o be nex‘ca r'that

do Q works?
/ o Will this gaktern
old forany
3. Absume a LAWK @SO|U 4a6ible answefr"
Q@ Think@f a sensible (U /
answepthat might
wor %

@ Put it %q
problemto”/,

see if it w

@ If it doesn't, try
another. me to see a pattern?

@ Am [ getting closer
or further from the
solution?

All You Need to Teach Problem Solving Ages 10+ © Peter Maher/Macmillan Education Australia.
16 This page may be photocopied by the original purchaser for non-commercial classroom use.



5. Make a drawing 6. Work in reverse

@Can | draw <F———77| @ (an | start at the end
something useful of the problem and
about the problem? work towards the

@ Will a sketch help me start? L
to understand and @ Do | need to change
solve the pro m! the maths operations

( @;@7 a nswer’
7

7. Try. %?lar but simpler prole

cﬂ\ake the question easier to
help™me see what has to be done?

A=
Uil this helpye fpes ALY © 5]
\ O |
8. M @ model 9. Think 1?9! ally
@ Wil %del made out o vious
of p e locks
help me o rstand . r to the
the proble C[u«[‘,a&\ .
@ Will a model help m — | @ What type of
to see what needs to answers dre )
be done? obviously
@ Will a model make it wrong?
easier to see a @ How do | know
pattern? @A this?

—

All You Need to Teach Problem Solving Ages 10+ © Peter Maher/Macmillan Education Australia.
This page may be photocopied by the original purchaser for non-commercial classroom use. 17



WHEN T PROBLEM SOLVE T MUST
REMEMBER THESE THINGS

7

|
@ Read the question carefully. / \
/"') \\

@ure that | know what ng% &

‘-’:’ to be done. L< \ p
| @ AbPYSRBRILURLY or S
© ~ strategies to use. ‘/@

—_—

,/-?

4“

g\

@ Explain the methods | used

&
o
heck if my answer w r\i§§

W@ tting it ba o)
AN

to solve the problem.

All You Need to Teach Problem Solving Ages 10+ © Peter Maher/Macmillan Education Australia.
18 This page may be photocopied by the original purchaser for non -commercial classroom use .



All the

LESSON
PLANS

19



20

éLesson Plan

Strategies

@ Locate key words
@ Look for a pattern
@ Think logically

BACKGROUND

Many of the world’s greatest mathematical thinke
have devoted their talents to the creation and

breaking of codes. The Enigmgeproject ingVofld
War Il is a notable examp)e”
Codes are mathematigélly bgsed apd opsthe
creation and application o @ es or number

patterns. Sequenges h rulgg®and each member
of a sequence ig cglleot@n. hus, the sequence
2,4, 6, 8 ... has the of + 2 with the fourth

term being 8. TjaS%egson asks students to work
with number % rom the contexts of both

creation and appliCason.

RESOURCES
@ pencil dnd paper

ORIENTATION

Advise stua ent@ the best way to disguise a
message, egpecialy’a secret or sensitive one, is to put
it into code.\Cod take the form of letters or
numbers and\the llow a mathematically based
pattern. Discuss the ¢grigdory and nature of codes and
give students a simpl mple, such as a name
written backwards\Ask to memorise some key

letters and their position in’t {D?}?bet, a ploy that
@20 are two

will save a lot of time. ¢ 10
helpful ‘markers’. K must, therefor

+
11th in the alphabet and V mustpe T?rhz OE@ u

in the alphabet, and so on.

Cracking the C0d€

GuIiDED Discovery witH BLM 1

Read the first question with the class. The key
words are the code itself. Ask students what
pattern they recognise in the code. Have them
write the alphabet with the number value next to
each letter. Some students will recognise that the
word starts and ends with T, and may identify the
answeras Tibet. Encourage them to keep the
answer to thémselves. Ask why this code is not
g top secret information.

Q:l@for ransmi
o) n sd@cond code, Discuss the pattern
of goingdbalk tw ers. Hava students write out a

revised alphal¥e#” Ask what they notice in the answer:
the first name ends

three letters are repeate
sgne letter.

and surname begins witNwi#fe
The third code is more complexdWrite\the pattern
on the board to help identif§ th of increasing
the difference between the térms by oné\. Have
students write down the alﬁéand its values.
Ask why we don’t need to progress beyond the
that speed and efficiency

I_ OW re S @timstimﬁacking. What do wg notice

about the answer? Two repeated letters, starts with
B and is the name of a town with.six letters. The
solution is Broome in Western A\ lia.

SN
FURTHER EXPLOR@O
Task Card 1 \

Read the question with clags: ‘Make up a
secret code. Use de t@ disguise the

name o‘f somQQe ih yourAlass and the name

of a mger or prfovie star. Ask a friend
@a ecode ™

Help stydertts to identify the key words: Secret

code. Someone in your class, famous singet,
movie star. Decode it.

This task card can extend the concept
according to students’ understanding. Students
can have fun challenging their classmates while
exploring different kinds of codes and patterns.
Encourage them to be creative with their
codes, and to introduce different elements to
make them more complex.




Name Date BLM 1

- Cracking the Cod¢ 4

In a secret code A=1B=2(C=3..7Z=26.
What country is 20, 9, 2, 5, 20?

L 4

\
Qn another code A=Y B=2 C=A.

Who is PMYJB BYFJ?

Low resolution

Strategies @ Locate key words @ Look for a pattern @ Think logically
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éLesson Plan 2

Doing Your

Strategies

@ Locate key words

@ Look for a pattern

@ Create a table or chart

BACKGROUND

The 17th century French mathematician Blaise
Pascal (1623-1672) was a mathematical prodigy.

Pascal created the first mechapical calculagor find G
il

was one of the first to inyestigate p,

concepts. The famous Pascal’s M ftgn
studied at school fopits p thematical
patterns and georxetric reld ips.
ORIENTA m\%

Explain to studegissthat Shortcuts in mathematics
are not onl u are, at times, essential for
the succesgful soltqyg of certain problems.
Formulae, [such as the area of rectangles = L x W,
avoid the need to rule up lines and count squares,

which can be very time conSLIml @4 St$
inaccuratd. Multiplication is a f@ rep’[@ S

addition in the same way that division is a shortcut
to repeateg su ion.

A, -
P

-y &S

N
9

N3

T Edue

A7 > 0

B\ockg§é§%3

GuIDED DiscoverYy wiTH BLM 2

Read the question and help students to locate the key
words: Andrew and Ben, two blocks. Andrew and
Chloe, three blocks. Andrew and David, four blocks.

Ensure that the three pathways located between
Andrew’s and Chloe’s houses are only a distance
of three blocks.

Ask studentste solve the next question by listing

Bpathways thatstart with a move North and
th at startkeading East. Explain that

the two 3 pRthyays are mirror images.

Help studentsy tify the patte by writing:

2 blocks apart: 2 path

3 blocks apart: 3 pathways

4 blocks apart: 6 pathwayo
5 blocks apart: ? pathways

Test suggestions by drawin and I&ting the
pathways located. When the solution of ten is
for_a possible pattern. Ensure all

rr])efore moving on.

FURTHER EXPLORATk%\I
Task Card 2

Read the question: ‘A famo@enc
scaf created the

mathematician named B
following famous triangl€.\&opy this down and
see if you can compl@ next two lines of
the triangle.’ ?\

lodate ke¥ words: Complete

next pﬁ

ents to_wderline the number of the row
and the_Bigttest number in each row. For the
ourth row, 6 should be underlined, for the fifth,
10, and so on. Can students see how this number
can be worked out from the previous row? Ask
them to predict what the next two rows might
look like. The highest number is the sum of the
two highest numbers in the previous row.

Help student

Now ask students to relate this to BLM 2. The
number of possible shortest pathways is the
highest number in each row. The number of the
row represents the number of blocks between
the two houses.




Name Date BLM 2

Doing Your glock

What you need: pencil

Andrew and Ben live two blocks [ N
away from each other. W .
To get to Ben's house, Andrew must

walk North then East or East the B S

North.

Andrew and (hloe 'X@jlocks D
.

away from ac%
List all th¢ thkge-#lock pathways from

Andrew’ @o Chloe's house.

houses)\whie#t are four blocks apart.

our-block pathways

between t es(%; houses.
//

Can you see a pattern forming?

What is your prediction for the number of shortest pathways for two
people living five blocks apart?

Strategies @ Locate key words @ Look for a pattern @ Create a table or chart
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éLesson Plan 3

Taking

Strategies

@ Locate key words
@ Assume a solution
@ Make a drawing

BACKGROUND

Once a student is familiar with the conceptso
length, perimeter and area and thei
interrelationships and differe

S, opport ities
arise to strengthen these yfide an
application in open-enged situat
This lesson provideg'such gtion to relevant
but unfamiliar cq text%
RESOURCES: b

classroom \

Q@
ORIEN A@

Demonstrate that the concepts of both perimeter
and area gan be readily seen !n the classroom. The

skirting board around the edges
example qf a perimeter. The

a practicallexample of area. The amount of carpet
used would htermined the cost of the job
when being laid™=Phe number of square metres of
carpet on the fl .g.6mx8m=48sqm)
could also equat different sized room, say,
one which was 12 4 m. Would this imaginary
room require the s ount of timber for its
skirting board? If not,

GUIDED DiscOvE / BLM 3
Read the question and loca the ﬁ?rd
One-metre lengths of fencing."&4 me @u

area possible.

Ensure that students grasp the difference between
perimeter and area. This question is an excellent way
to focus thinking on the differences. Ensure that

students also grasp the difference between a metre
and a square metre — space around and space within.

e S GEERSESE

a Fence

The drawings that students make may not be to
scale. Quick sketches are quite adequate.

Ask students what they notice about the assumed
solutions that they are dealing with. What is similar
about the sum of the length and width of each of
the drawings they have made? (L + W = 12 metres
on each occasion — half of the perimeter).

TheSotatian of 36 square metres raises the

gl quadritateral with four right angles

equal R length.

Cuestlon ‘Is a sguare a rectangle?’ It is, because
gt .

Ask students to ider whetker this result is
unusual. Wh it that o en a perimeter, the
largest possible area W ys be\a square, or
the closest shape to a sq®are @at is possible?

FURTHER EXPLO
Task Card 3

Read the question with the class: ‘Use all 24

B longs to make as'\many
s possible. Each regtangle
must use all 24 sticks. Which rectangle had the
smallest area? Which rectangleeoﬁd thef largest
area?’

different rectangles as possi Il 24 sticks.
Smallest and largest area?\'

Again, students must {ﬁ&i&te hat a square is
a rectangle and t  and the width

must equal 12 for h recgangle constructed.

Help students to locate the @rds As many

ents tosmove from the smallest
x 1) torthe largest (6 x 6) as
as possible. The order of 11 x 1,

Enco

@‘@?m

79X 3,8x4,7x5, 6 X6 increases the
areas progressively. Random rectangle
construction may not demonstrate this pattern
and may well result in some possible rectangles
being omitted.




Name Date BLM 3

Taking a Fence
Madison wanfcs to make a vegetable pa‘cch.in her %@ /

backyard, using one-metre (engths of fencing as

a border. \‘
‘
She has 24 metres of fencing and wants to 7 ’

enclose the largest area possible /
S

Draw what the vegetable pgtgh mi ﬂ like. A %
Ihclude the leng#fis vs in & N
Q NR
N O
Q z
‘\

Low resolution

£

TN @

2,

L
\{U
N
7 o
NE ducat®

The largest area possible is:

Strategies @ Locate key words @ Assume a solution @ Make a drawing
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éLesson Plan 4

Strategies

@ Locate key words

@ Look for a pattern

@ Find a similar but simpler problem
@ Make a model

BACKGROUND

Our Hindu-Arabic system of counting is based on

the number ten. Using the djgits from O tqQ 9 fve
can create any number, ng’ma r%&w r
small. The fact that wg’have e& [Soggetimes
referred to as digits gener isYsystem of
numeration. It wgs firstereatgédin India by the
Hindus and wasg spreaé?n the world by Arab
traders, who 3 prgcﬁ;% S obvious benefits,
during their ¢orgameggial bdysseys.

Studying basesg ghan ten is an excellent
manner of/appreciatig the way that our own
numeration system works. ‘Counting on Atnep’
(‘penta’ backwards) uses baseliin its structure.

RESOURCES
@ MAB blpcks

ORIENTAT

Explain to the cl at we count in tens in our
number systexn bu t it is quite possible to count
in other bases §s omputers and calculators
use a binary system b@setl, on the digits 0 and 1.
Rather than ones, tens, fiugereds, thousands and
so on, the binary system u /6 , twos, fours,
eights, sixteens and so ®Q. Sh

in binary is written as:

f;e to ten
1, 10, 11, 100, 101, 110, 111, 106Q 1001§du

1010. How does this work?

GuiDED Discovery witTH BLM 4

Read the question with the class and locate the key
words: 5 Pents = 1 Penta. 5 Pentas = 1 Pentag. 5
Pentags = 1 Pentago. How many Pents = a Pentago?

Get out an MAB 1, 10, 100 and 1000 block and
demonstrate that the values of the four blocks
can be worked out by multiplying the blocks’
dimensions together, finding their volumes:

« Counting on

OW reso

Theunitblock: L=1,W=1,H=1,1x1x1=1

The long or 10 block: L =10, W =1,H =1,
10x1x1=10

The flat or the 100 block: L =10, W =10, H =1,
10x 10 x 1 =100

The cube or 1000 block: L = 10, W =10, H = 10,
0 x 10 x 10 = 1000.

sk students rewy many one blocks make a ten

lo wamany tehs make a 100 block and how

a Qfblodks ygnake a~x1000 block. Therefore,
how magyNefls mhake a 1008.and how many ones
make a 1000,

Now return to the queefer hack to the MAB
exercise. Can we use thesglttegns identified to
discover a pattern in the n@blem Hopefully,
the relationship of 5 x 5 x 5 @f Atn vill be

recognised as a variation of M 10& 10.

FURTHER EXPLORATION |

$EtON |

Ensure that students understand the question:
‘On the planet Atnep their placgyalue gystem
is structured around base 5 inséﬁ of pase 10
like ours. Get MAB 1, 10, 10&@ 1000 blocks
and look at the edges. Now conpecting
blocks to make a model , 5, 25 and 125
block. Look at the edge% ese/Atnep blocks.
What do you notice?’

Help students ide e key words: Base 5.
MAB blocks geS. Maké model of 1, 5, 25,
125 notice?

ﬂg@ t do ye
@1&" ge studerits to observe the edges of the

four MAB-5locks to see how their volumes
relate to the given numerical value of the
blocks.

Now have them construct the models of the 1,
5, 25 and 125 blocks. The edge x edge x edge
calculations should be done with a calculator if
necessary.

Extensions to bases other than ten and five
strengthen students’ grasp of their own base
10 numeration concepts.




Name Date BLM 4

& + Counting on Rtnep

What you need: MAB blocks <{,\3

On the planet Atnep: O fA Y
planet Atnep y / = ) e
5 Pents equal 1 Pentgq, g 5 O

5 Pentas equal 1 Pentag and

5 Pentags equal 1 P

ago. Q
Therefore, how am}s@ysf e aOP@;&?
er

How did youAuor ut? Show your worki

N

e.

Low resolution

Strategies @ Locate key words @ Look for a pattern @ Find a similar but simpler problem @ Make a model
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Lesson Plan 5

Strategies

@ Locate key words

@ Find a similar but simpler problem
@ Make a model

BACKGROUND

The study of rational numbers (any number that-can
be expressed as a fraction, such as gne-alf, 0.43 or
75%) plays a significant part i

any mathegatics
program in the upper schoef” Frgctiogfcnc need
to be developed hierarghically, 3%1 t

concept and meaning of t emtor and
to equality,

denominator and #hen mov
minators.

simplest form an6 corr@e

L 4
This lesson prgsentsSegdents with problems that
draw upon preye®siy, acquired skills such as the
concepts of/eq @ pbmmon denominators and
comparative size.

RESOURCES

Fraction Attraction

GuIDED Discovery wiTH BLM 5

Read the question with the class and help students
to locate the key words: % —, % What fraction
between?

Explore the problem with concrete materials.

Pizza slices, fraction strips or fraction walls will
demonstrate the relative values of the two given
fractions~¥eu could also fold a piece of paper in half

nd ag identical ptege into thirds to demonstrate the
Qisc Ris shouldkhelp students appreciate
hattelini @ ioff (a fractten with one as the
I’) WI I

numerat ork as a'possible answer. What
if the two fradkidhs were = and -2 The answer

would be % in betweealing that a common

denominator must be fOw
A suggestion of six as the comg#on denominator
leads to % and % with no $pacedwbetween.

Multiplying the two fractions by 2, a name for
one whole number (any frahé;tiplied by one

must remain the same in magnitude), will lead

@ fraction wall or fraction strE OW re S éjlétajuftﬁ 61,1% fitting in between.|

ORIENTATION

Demonstrate t@ents that fractions are infinite,
just as whale n ers are. The concept of an
infinite set of fragkgfs can best be seen with the
use of a frac 'or%r fraction strips. Depending
on the structuke o kit, ask if the final available
set of bricks rep¥ese e smallest possible set of
fractions. The answer " will raise the issue of
potentially smaller and s alﬁc ions and also
the fact that there are™s pot %‘ finite number
of fractions between any

NO frata‘)&?etEf
4i and % the students will see&qumerods bfi

n
below on the wall representing fractleqs Iargerd u

than % but smaller than %

FURTHER EXPLORATION
Task Card 5 N (\U

Read the question with the claSs ‘Fold a piece
of A4 paper in half, then in again, then in
half again and again. H ny equal pieces
do you think the sheet een divided into?
Unfold it to see if o% e right. What
fraction of the ori eetMdoes each piece
represent? If folded the sheet two more
times)vx@) id orjgfhally, how many equal
@ Il be seepvhen unfolded, and what
action willedch piece represent?’

dentify the key words: Fold in half, then again,
then again, and again. How many equal pieces?
What fraction does each piece represent? Two
more times — how many pieces? What fraction?

Students need to be aware of the effect of
progressively halving and its converse relationship
to doubling. Show students the connection
between multiplying by two and dividing by two,
and between multiplying and dividing by four.

Once solved, the problem could be extended
as far as you like with a calculator.




Name Date BLM 5

Fraction Attraction

What you need: fraction strips or fraction walls

The first term in a sequence is % %\J
The third term in the same sequence is ;— AN

What frac’cion comes in between? &

1 _
ey Cop & )|~
i %ths space to show your workifg)

N D
Q 2 \\\

Low resolution

C}>>.

N
\{D’
™
27 N
N Ecucat®

Strategies @ Locate key words @ Use a similar but simplet problem @ Make a model
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éLesson Planh 6

Strategies

@ Locate key words
@ Look for a pattern
@ Make a drawing

BACKGROUND

The way the hands on a clock face move around
the dial and the way that digital deyiees display

time provide great scope for peténtial ma enfatical
questions, applications angAro em

Sweep-hand or analggue cI

relating to the discy panc ‘

hands as they mgve aggund\g
timing devices Jisg Iig%s
on their screens: \

gt bars, 1 of two light bars, 2
of five light bd ive light bars, 4 of four light
bars, 5 of five light bars, 6 of six light bars, 7 of
three light/ bars, 8 of all available seven light bars,
and 9 of dix light bars. It is

UJ

ions
amgles between the
e dial. Digital
display numbers

0 is made up o

ix i ly calculator tha
7 is formed with four light b;_@ rtrj(l B

displays ohly three are used.

This lesson is c upon these facts.

RESOURCES:

@ sweep-hakd c@

ORIENTA OI@

Use a clock face tQ de@ rate that, as the hands
move around the dhel, an ezn’ formed. A right
angle can be seen at thyee 0 ;7 d again at
nine o’clock. Explain that™

is a al
degrees. At two o’clock an atute ang(:z.u Eij
(an angle less than 90 degrees) artkat five 0Cl u

an obtuse angle is created (between 90 and-380
degrees). At six o’clock we create a straight angle,
which is equal to 180 degrees.

=

Time's Up

GuIDED Discovery wiTH BLM 6

Help students locate the key words: 6.00, straight
line. What other times?

It is a trap to assume that the next time the hands
form a straight line must be 7:05, then 8:10, then
9:15 and so on. Suggest that students begin by
considering the hands on the face at about a quarter
past 9 Fhis_is not a straight line because the hour
aguarter of the way towards the
Lte hand must be a quarter
nd the 4 to compensate

and has moved
f . .the mit
ﬁe n the 3 9 .
Next as theWto consider 12:30. It doesn’t
ar re

work, for a si aso OWEVeEr, we can see
that the hour hand mu‘halfw between the
12 and the 1. Thereforé nute\hand must be
halfway between the 6 a , to compensate.

This should enable students®o ?aﬂpa tern
forming or, at least, to make Sensile estimates
regarding the remaining sol

hands Drawing hands on

id u5|
1 k face on BLM 6 wjll enable
students to recognlse the pattern.

a real clock face because stuéents can

FURTHER EXPLORAIION

Task Card 6 (D'

Begin by ensuring that thgstrdenté know how
1 ‘At 12:00,

light bars work. Read t estiq
a 12 hour digital s 19/ight bars in its
display. Use mbk%&u ks o MAB longs to
show this ti e is gAime before 12:00
whe r digitgk€lock uses 21 light bars
rmW Whattime is it when this occurs?’
HeIp studertts to locate the key words: 12:00,

9 light bars. Before 12.00, 21 light bars. What
time?

Ask students which will be the most useful
numbers to help solve this problem (0 and 8).

Which digit has to be placed in the far left
column? (1)

Which digit is the best to use next? (0), and so
on.

If it was a 24 hour digital clock, is 10:08 still
the time that will use the greatest number of
light bars? (No, 18:08 would use 22 light bars.)




Name Date BLM 6

Time's Up

At 6:00, the hands on a clock face form a straight line. At what other
times does this occur?

Strategies @ Locate key words @ Look for a pattern @ Make a drawing
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éLesson Plan 7

Strategies

@ Locate key words
@ Look for a pattern
@ Think logically

BACKGROUND

Games can be very valuable when teaching
mathematics. Games offer the opportmnity to add
excitement and a high motivatidnal appeal talyour

lessons. The best games cafmbige b c d
skill, giving students ofAll abili% e
shine. The game of Xlulto b®th a challenge

and the potential for great

RESOURCES:

L 4
@ a deck of p ayingM
ORIENTA

Teach the glass to play Multo. Remove the picture
cards and fjokers from a deck of cards. Each card

has face vialue and the ace is wor ne. Th e isysatshen
snould oo played n groups oL oW We ol S Gl CH

Each playér is dealt three cards, face down. Players
take turns) rou round, to select a target
between 0\~ l@e object of the game is to
make an equation w4th the three cards in your
hand that equal rget (two points), or a total
closer than your o ent’s (one point). The
players may usg an s signs they know to help
with the equatioR bui

A sample game with\a 329/( and a hand of
4, 4 and 8 could prodigg an e/;z of 44 -8 to
equal 32, or 4 x 8 + V4 tOqua a] wpsthe
closest in the group the playeM\yould récei
point. The equation of 34 would reteie two

points. The winner of the game is the first praye

in the group to get ten points.

Multo

GuIiDED Discovery witH BLM 7

Read the question with the class and identify the
key words: Target 27. Dealt 2, 4 and 5. Target 73.
Dealt 3, 8 and 9.

Ensure that students are familiar with Multo. Have
them brainstorm maths signs and symbols and
encourage them to be creative. Don’t be afraid to
throw Some.in yourself to extend their grasp of
guare root, decimal and factorial

3! equald 3 X2
students to ¢ Given a hand of 3,

together.
8 and 9, 38, 83, 39, 9r 98 sould form part

of the equation. o

FURTHER EXPLO@ \
\

6, and sQ on). Encourage

umber theory.
< s;/ @ ag@=greatly to~the potential creativity (4! is
reades 4 @yeq als 4 x3x2x1or24.
digits

Let the challenge begin!

Task Card 7

mes of Multo for the
further challenge. Read
the question with the class: ‘Play three games
of Multo with a partner. Deal t carfls each
and use any maths signs yous to [get as
close to the following targetSasyou gan: Game
1: 10. Game 2: 80. Game 3;(ZJp.”

Help students to locate ke[;\%mds: hree games
Multo. Use any maths 69 Targéts 10, 80, 0.

Possible extensio inclyde allowing
students to play th§ game yhenever they have
romise/6f a Multo class

E:(ej u )té&ﬂl also work very well.




Name

What you need: calculator

In the game of Multo, the target is 27 and you have been dealt
2, 4 and 5.

How close can y

[h anot

and 9. O

How close an%;;y; to this target? | 00?\0.0)
7 Equca®

Strategies @ Locate key words @ Look for a pattern @ Think logically
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éLesson Plan 8

Strategies

@ Locate key words

@ Assume a solution

@ Work in reverse

@ Find a similar but simpler problem

BACKGROUND

The problem solving strategy of wo#
tends to be more question spgeffic than

other strategies outlined ip hIS xt
is useful and, when apglied in t
very effective.

This strategy can gften emented by finding a
similar but simpler probl&m. Efficient mathematicians

often assume 2 soluti uperimposing the answer

U@)blem to check its accuracy.

@ deck of playing cards

ng in reverse
st f the

ss, it
o ext, is

gained back j

RESOURCES:

ORIENTATION

Select fouf students at randolﬁr@ g¥<ythe Ese S qu{j -ftjooqon q

the kings from gndard deck). Do not tell the
class how mpany'tards the student has been given.
Ask the student ve half of his or her cards to
the second stude he line. Ask that student to
give half of thejr c o the third student and
then ask them t& glv of those cards to the
fourth student. The fou dent then tells the
class that he or she has six sk the rest of
the class to work out hs s started the
activity. Working in reverseN
way of solving the problem.

student 48 pIayi! g cards (remove the jokers and

ma
the

GUIDED DISCOVERY WITH BEM-8

Encourage students to read the question carefully
and identify key words: 20 to Joel. 60 to Jemma.
Half of what was left. A quarter of what was left.
60 remaining eggs. How many start with?

This may initially appear quite difficult, which may
prompt students to guess at an answer. This can
often lead to a dead end.

Try a similar but simpler problem, such as: ‘I had
ten playing cards. | gave half to Ben. | gave two to
Jessica. How many did | have left?’

Eqgs Galoce Q_Q_é_’;; °

'CE"CIUGZW t

Standard arithmetic will solve this. But what if the
question was: ‘I had some playing cards. | gave
half to Ben. | gave two to Jessica. | had three left
for myself. How many did | start with?’

The best approach would be to start at the end
and work backwards.

3 + 2 = half of the cards, therefore, | must have
started~with ten.

oblem at hand: 60 eggs were

0 » urn to thé™s
Gf! agqtrarter werewgiven away, so 60 must
represen @‘o plement® 4,Whlch is 4 of an
heref

amount. 0 must have been the number
Claire receive alf beingagiven to her before
Matthew’s 20 and the ing 6Q were
distributed). Add Jemma® 60 4e Joels 20 and the
original total of 240 is rev&aled

Now encourage students to Meir iolution:
240 -20 =220

220 - 60 = 160 o~

ca
) ! C/O,//c’ o
\tﬁ

I was left with 60 eggs. »-«7%—1
FURTHER EXPLORKUON

Task Card 8 \"k

Read the question wit G@clas /*What day
was three days af daysbefore
yesterday? When yéu™have dnswered this,

make up n time gOngue twister of this
iend to to solve the riddle.’

ords: Three days after two
befoTe yesterday. Make up your own
tongue twister.

Again, encourage the students to work in
reverse. Clarifying what needs to be done is
half the battle with this question. The back
three, forward three approach can soon be
seen to cancel each other out.




Name Date BLM 8

Eqgs Galore

Last Easter, Andrew was given so many Easter eggs that he decided
to give most of them away.

A
He gave 20 to Joel. ﬁb@
He then gave 60 to Jemma. '&
Then he gave half of whatwas lef’c to Claire: d]p.

He then gave a qudrter ﬂn’c wgs, | ﬁ’c’che \9‘5
Andrew kept {He 6 eggs for hi %é)
How many as s dld Andrew start with? .§ e

)y

ing A

Workin Q }"./

@ Andrew kept 60 so: ‘ TN
) 4@

¢ Matthew had: Low resolution /

m
/

@ Jemma hd:Q)OA K2

///6 H '

@ So Andrew must have startedw

@ Joel had:

Strategies @ Locate key words @ Assume a solution @ Work in reverse @ Find a similar but simpler problem
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éLesson Plan 9

Strategies

@ Locate key words
@ Look for a pattern
@ Assume a solution
@ Think logically

BACKGROUND

Alpha-numeric problems can oftente quite baffling
to many students. Solving thgs€ types of problems

requires arithmetic knowlgdge agd us
understood number the&ory concepts lied
to a specific numerigal co t ™ an alphabetic
situation.

3 + 4 =7, whef teansterred into the context of
3+ n=7is a/simple relevant demonstration of
these types of S.

Half the battle ha-numeric questions is to
convince the students that they already have the
necessary [kills and knowledge to solve them.

ORIENTATION
Explain that equations such as 3 + =7 can be
transferred intebraic form very easily by
replacing the blask/with a letter of the alphabet
such as x or\a. A gh most of this type of work is
done in the sgco chool, the great majority of
children in Yeaxs 6 @7 can grasp such concepts

e

easily. Ask the stud gwhat d might represent in
the equation d + d\=

did they know this
was correct? Watchyour b? aces when you
tell them they’re doing™igh éaths!

d ECIUCa

FURTHER EXPLORATION
Task Card 9

AIpha-Numer'\cs‘.

GuIDED Discovery witH BLM 9

First, ensure students identify the key words:
AB - BA = 54. Three possible solutions. What
might A and B stand for?

Encourage students to assume a solution. This
should lead to valuable discoveries, such as:

«-The further apart the values for A and B are, the
larger the difference will be.

‘ LE‘ atter what values A and B are given, their
II Iways e a multiple of 9.
of Desfar

@ Amu r n B, otherwise the differences
between t mbers will be regative.

@ These negative numt@e also\in the nine times
table (-1 x9=-9, - = 263, and so on).

When the three possible st@ (A=7and B =1,
A=8andB=2orA=9a ?haebeen
e

found, ask if these could hav e achiﬁved more
logically. A must be larger t}ﬁg%’:)roduce a

positive difference, therefore the the tens place

be dgco in the standard mi
LOW eSS i between & and A e

units must be 4. B can’t have the value of 0
because BA is a two-digit number,_so B mlinus A
will be 11 -7,12 -8, 0r 13 - 9.

S~
This should lead to the three p\ss-i-ble sglutions of
93 - 39, 82 - 28 and 71—17PD'
Therefore, the three possibﬁ&du s are 27, 16 or
7 and the three possible g&ffk are 22, 10 and 8.
o &>

-
‘ )

NG, THEORY,
MERICAL CONTEXT,
ALPHABETIC SoLuTioN

=
L)
-
G N
'

Read the question with the class: ‘Make up five of your own letter/number problems like
BC x D =120 or JJ x E = 77 and ask a friend to try and solve them.’

Ensure that students recognise that a given value for a letter must remain constant for the equations
created and that if a letter is used more than once in a number it is to represent a repeated digit.

Also remind students that many alpha-numeric problems can have more than one possible solution.

Be sure to praise the achievements of the students when solving these types of problems. Although
not as tough as they may first appear, they are not easy and do require abstract thinking.




Name Date BLM 9

Alpha-Numerics:

Letters can sometimes stand for numbers in mathematics problems.
For example, 20 could become (K.

20 CK

. MK\: z:‘“ Q

In this prob m C \s for 2, K stands for OM@nd B stands for 6.

-+

-+

In the } O
o G =\

rr v three s Smnd?é"éo lution

What might A an

6 K
% &
07///6 Qv

1 Equcat™®

What is the value of A + B?
What is the value of A x B?

Strategies @ Locate key words @ Look for a pattern @ Assume a solution @ Think logically
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éLesson Plan 10

Breeding Like

Strategies

@ Locate key words

@ Look for a pattern

@ Create a table or chart

BACKGROUND

Leonardo of Pisa (1180-1250), who is bette
known today as Fibonacci, was the mwathematical

colossus of his day. He is credjted with chgngjihg
the numeration system in_#Qroge fr eR@man
to our Hindu-Arabic system, w& ouihtered
following his extensji¥e tra rth Africa.
Fibonacci observed thearran ent of the petals
of flowers, and n.the%en of a pineapple and
on a pine cong. He @s%ved the patterns located in
n

these natura) ohy created the sequence that
now bears his d describe their structures.

The rabbit/problem tfat follows is one that
Fibonacci used to exemplify his discovered pattern.

ORIENTATION

Introduce fthe issue of overcrowding and
diminishing res@s due to the population
explosion iy th Id. Present the following
scenario of & cou roducing four children per 25
year generatlon gressively dying at 75 years
of age, starting at ear 2000:

2000: 2 people O
2025: 6 people (2 parerit hildren)

2050: 22 people (2 gra dpal‘(ué/ arents, 16
grandchildren) /7

2075: 84 people (2 great grandpsarents die,gﬁ u

4 grandparents, 16 parents and 64 chiteke
SO on.

, and

Don’t these numbers build up rapidly? What can
be done about this population problem?

GUIDED DISCOVERY WITH
BLM 10

Locate the key words: Breed from two months old.
Produce buck and doe. How many pairs after ten
months?

Discuss the issue of rabbits in the Australian bush
to demonstrate the relevance of mathematics to
the real world.

Remind students that every number pattern has a
rule that must hold for every term of the sequence.
After they have created their tables, ask students to
copy down the terms of the sequence and to look
ea-pattern (each term is the sum of the previous
two terms). Haye them explain the rule and make

rgftat it js logical\Once located, the pairs of
b @ nths toxten can be entered.
Extensiogs te 44) and\peyond can be made.
You may like T8 ask f

urt guestions, such as:
Is this pattern increasi dily? If\not, why not?

When will there be 1000 s af rabbits? (After
17 months.) Will a calculato ?wrk this out?
e yali

Some students may question dit%of the
problem — great! What is it&ﬁe problem that

is somewhat unrealistic? |

I_ OW re S @'imstvrlgamys produce a male and a

@ Sometimes rabbits die.

B
This is an excellent opportunity ' & ‘VQ
for a mathematical debate! \\ =

{

FURTHER EXPLc%ﬁm °

Task Card 10

Read the question it

patternsor ce mugt’follow a rule. Create
0, thguence. Make sure it has a pattern

éﬁn hold fgedny term in the sequence.

Give the.sefuence a name, like the ‘Stella’ or

e ‘Angus’ sequence, and list the first four

terms. Now ask a friend to try and find the rule
of your sequence.’

the £lass: ‘A number

Help students identify key words: Create
sequence. Pattern will hold for any term. Give
it a name. Ask a friend to find the rule.

Ensure that the sequence students have created
has a sufficient number of terms for the hidden
rule to be discovered. This can be extended to
suit the abilities and the interests of the students.




Name Date BLM 10

Breeding Like RabpPItS @

What you need: calculator //\ /

Rabbits breed at an amazing rate. A pair of rabbits can breed from
when they are two months old. Let's assume that every time these
rabbits breed, they produce a buck (male) and a doe (female).

This will make the followin the Fibonacci sequence:

MONTHS  PAI

'N?s’c pair breeds) Oo
Q(flrs’c pair breeds) ~
(both the first pair and their babies brehdﬁ
flrsiférWel?@geéTﬁ fﬂfb ﬁandchlldren breed)

Make @ taple to help find the maths behind this pattern and sge if
you ca ' ' ' @er ten

o O A LN/

Strategies @ Locate key words @ Look for a pattern @ Create a table or chart
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éLesson Plan 11

Whats fly Rule®

Strategies GUIDED DISCOVERY WITH
@ Locate key words BLM 11
@ Look for a pattern

. Before introducing BLM 11, ensure that students
@ Assume a solution

are familiar with What's My Rule? and have already

@ Think logically played it in pairs. It is still important to read the
question carefully with the class and help students
BACKGROUND to locate the key words: Input and output. Fill in
the gaps:

Used effectively, the calculator canb€ an excellent
adjunct to |earn|ng and |t |en |tse|f ver e Cﬁ ha.t the students realise that the reduction
t|0n

problem solving. The autgriati co usually be_the result of subtraction
is standard on basic cg ulators\‘ digit  or leISI lefthesincrease of an entry will
button, then one of/he fa perasions buttons (+, usually suggest ition or multjplication. Don’t

—, x or =) and ther the equdgJalitton repeatedly. If,  be afraid to point out t is is Rot a strict rule.
for example, we wanté\aa M three automatically ~ What about multiplyin @; decimal or dividing by

on our calcula ors“c he three times table, a decimal? The task card g may\well produce

we would siry ss =========,10 surprising results.

get the numbe , 15, 18, 21, 24, 27 and

30 displayed.

The automatic constant function works in a similar FURTHER EXPLOMN

way for subtraction, multiplication and division. Task Card 11

RESOURCES L OW re S O:’\ut I/@ ns important to ensu e that
students are familiar with What’s My Rulle?

@ calculatprs

before attempting the Task Card. Read jthe

ORIEN AT@I question with the class: ‘Use tf@@to patic
_ _ _ _ constant function on your calcUtator tg play a
What's My Ruleziglayed in pairs with a game of What's My Rule? witka paytner. See
calculator. Stide e turns to disguise the use who can find the hidden m{ S T TS

The opponent then numbers into the

calculator and prégses g%to try to discover the Help students to |0Cgt§ key/Avords: Play

hidden rule. For exaqple: What’s My Rule? rulg As few moves
as possmle

Player A types 3 — =. Anthis p shown on

the screen, giving the operatjon a j? S XVX me guite adept at the game

should type in 3 = to leave zerd~Qq the scr u Qﬁ an extgasion, encourage them to

before passing the calculator to the dppanent ave raceste’see how quickly they can identify

(3 — = will automatically take three away from efidden rule.
whatever number is entered).

of the automayjc C%‘z function, such as 3 - =. a5 possible; O

Player B enters 6 = and sees 3 on the screen, so
suggests that the rule is divided by two. This is
logical, but incorrect. Player B then enters 10 = and
sees 7 on the screen. These two attempts should
lead to the answer of the rule being — 3.

This game can be more complex. The rule of 7
divided by = will give 6 digit remainders, 6 times
out of 7. The rule of 6.98 x = will require
considerable thought to be solved. Cater the
degree of difficulty to suit your students.




Name Date BLM 11

=2 What's My Rule?

C 0l

——

What you need: calculator

Here are the input and output numbers in two games
of What's My Rule? Fill in the gaps.

Input ut C Si
Q\aag) Oﬁ%+
. >

K 28
Q “ =
> LowTesolution
©

5, T
", Bt 1caos
ducat®>

8
~~
Output Possible Rule{u

h

1.75

&

0
C_»o°
D00

.)OQ

e

Strategies @ Locate key words @ Look for a pattern @ Assume a solution @ Think logically

All You Need to Teach Problem Solving Ages 10+ © Peter Maher/Macmillan Education Australia.
This page may be photocopied by the original purchaser for non-commercial classroom use. 41



42

Lesson Plan 12

o1
Anyone for Tennis:

Strategies GUIDED DISCOVERY WITH

@ Locate key words BLM 12

Create a table or chart
< sliza il 4 Read the problem with the class and help students

e Ma!ke d dr‘awmg locate key words: Singles tennis court. How many
@ Think logically rectangles? Draw up a table.
Remind students that a square also fits the definition
BACKGROUND ectangle. Explain the structure of a singles

Problems that ask to locate rectan within tennis cour the meaning of the lines within it.

rectangles or triangles within angles req jre very‘ 2 st tes 0 total number of possible
systematic approach. Wi ut h it 8 n 0 d withi the court and then for a

is highly unlikely that poss'l suggest solve the problem. The clue
found and it will oftén be at the student provided is t to success. Guide students

will not remember' whicla poNgéhs have already through the problem fr e single rectangles to
been counted. Fhe us , when combined the six-rectangle polyg ng a takle structured as
with logic and/dr W olouring, will afford the

i i aw'mg ing, wi follows (see answers sectiong#N\G3 fok full table):
greatest charice cess.

RECTANGLES CONTAINED Pegl\?ﬁaoﬁ
RESOURCES: WITHIN RECTANGLES IBLE REé;TANGLES
@ tennis cpurt, foursquare court or downball court 6 |
|
As gn extension, introduce the doubles court. This
ORIENTATION Ln % \
c d, but is great fun to try and
Take students into the playgr Q)Wa trre S @ u IM@ (Ffr

court, a fqursquare court or a downball court.

Observe the sc@ and rectangles found within
the court. Disc e way they overlap and can FURTHER EXPLORAT@\'
form part of man tangles as well as their own Task Card 12 \
individual po g(yz Read the question with the I‘D‘F d a piece of
@ A4 paper in two and theﬁﬂ&ld it/ Can you see
O that you have created rectgngles, the two

' \ half-sheet rectang he full sheet itself?

.’/\"‘
P \;@ ﬂ\ Now fold the same¥¢h&et in Aalf and in half

, again Un hR§ piece gF'paper. How many
A Iéﬁ € you créated now? Try one more
f and try"to count the number of
p053|ble ngles that can now be seen.’

A Help students identify the key words: Fold A4 in
half and in half again. How many rectangles?
One more fold. How many rectangles?

(- Suggest that students colour the overlapping
rectangles to help them to keep their place and
avoid counting rectangles twice. The result of
| — nine for the first fold is relatively simple to
L]
i
—1
v-]

|

| count. As in BLM 12, the use of a table for the
V‘ next fold is essential. Advise that overlaps are

TA / 44 acceptable, especially for the two, three, four
and six rectangles within rectangles.




Name Date BLM 12

.
ennNIiS:
Anyone for T/“\,/“\“@

Here is a drawing of a singles tennis court: BOING

O
By

How many rec‘canglb‘sm\?e mrgéifujflﬁﬁrﬁ

Clue: au@ a table to record the number of single rectgngle
rectangleswMade up of two separate rectangles, rec’can@m

up of t eeépara’ce rectangles, and so on). (D'
>

R
Q &
7 Equca®™®

\

Strategies @ Locate key words @ Create a table or chart @ Make a drawing @ Think logically
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éLesson Plan 13

Strategies

@ Locate key words

@ Create a table or chart
@ Think logically

BACKGROUND

A matrix is a regular array of symbols. It capn-be
viewed as a grid from which form takes place -
literally, something that gives stfucture.
when filled, will create eng gh fo
conclusions to be dra

The obvious referepce to V|e trllogy will
almost certainly e m b dents and will add
both colour and rglev. the lesson’s

introduction. jn the e films, the matrix gave

computer gehepatetngtructure and form to the
human wor]d. % Ame way, a mathematical
matrix can/give strif®#lre to numbers.

RESOURCES

@ noughtp and crosses grid,
a streef directory

ORIENTAT,

Use examples s
of battleshipg or
demonstrate the
everyday lives.\denf

as noughts and crosses, the game
yout of a street directory to

at grids form a part of our

he use of the X and Y
coordinates to logate SI ion and, in the example of
the street directo how eta|I contained within
the pages forms a h| Iy S ge of a location.

GuIDED Disco RY
BLM 13 Edu

Help students locate the key words: Spo
Saturday. Basketball, golf, hockey, swimming,
tennis. Anna can’t swim. Beau no net. Chelsea no
stick or racquet. Net taller than David. No ball in
Emma’s sport.

Key words are especially effective with these matrix
type problems, as they tend to contain several pieces
of information that each need to be worked through.

Encourage students to fill in the matrix by putting
a cross in the boxes as they eliminate options. For
example, Anna can’t swim, so put a cross in the
box linking Anna and swimming, and so on.

“ORre S Qb

The Matrix

Even after four of the five clues have been revealed,
we still have no definite answers. It is the clue about
Emma that reveals all. Being in a sport with no ball,
she must be a swimmer. We can then see that
Chelsea plays basketball, David, therefore, must play
hockey, Anna plays tennis and Beau plays golf.

JURTHER EXPLORATION
Task Card 1

on C ,1 astion witk_the class: ‘Place
cobrrters & thle numbers that will not fit the
followifig cluesf j#e numberNs bigger than

three. The er is o The xyumber is in the
second column. The rhas fwo digits.

The units digit is grea e tens digit.
What is the magic numbﬁ
Now, using this grid of nu

to reveal your own maglc numb
friend can find it.’

ake up clues
. Seelif a

ents locate the key words: Magic

@ three, odd, in second
gits. Units greater than tens.
Make up own cIues.

Encourage students to eliminathmb IS on
the grid, one at a time, accofehqg to the clues

provided. (D'

The second part of the p is Jhe real

challenge. The creatl Iues will require
imagination and ¢

An extension task weuld be for students
to draws u wn gpd and insert their own
eII as théir own clues.

A REGULAR ARRAY oF SMBOLS,
VIEWED AS A CRID FRoM
WHICH FORM TAKES PLACE




Name Date BLM 13

The Matrix

Anna, Beau, Chelsea, David and Emma play sport every Saturday.

One plays basketball, one plays golf, one
plays hockey, one swims and one plays tennis.

Put the following clues into the matrix provided
to find out who plays whic

1
Anna cant swim.
sn

s’clck or d racque’c in hbkporf:

In the spoft,D ptays, the net is taller than he i

r@mvolved in Emma's sport.

Beau's spor’c d

Chelsea do

There is

/ BaskefPall Golf H?ckelg. Swimming | Tehnls
ok CQW TESOIUQT :
nmna

Bec;v @) \S? /
Chels;{ % \{D
David \\'O VQ.O)//

e | iy o | oo

SPORTS:
Anna:

Beau:

Chelsea:
David:

Emma:

Strategies @ Locate key words @ Create a table or chart @ Think logically
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éLesson Plan 14

Strategies Encourage students to assume a solution. Listing
@ Locate key words the three, four and five times tables is an excellent
@ Look for a pattern way to begin.

@ Assume a solution Have students circle common multiples, until the
@ Think logica"y answer of 60 days is revealed. Could this have

been found more quickly? What do we know after
reading the question?
BACKGROUND ,

ITi5mthe five times table it must end in 5 or 0.
This lesson is an excellent example-ef the
application of acquired skills g@"an unfamiy|

Git je=i the three™ties table the digits must sum
situation, which is the esgehce §f pr ing. r
Both the BLM and the/Task Card'gre a Ifitisin urtiges tableNt must be even.

basic grasp of times/table evuse of concrete Therefore it be an even multiple of 5, so it

materials can circmve an iculty in this area. must end with a 0. If i @ both the three and
It would be useful if t cept of the lowest oL
tl

7 e i four times tables, it mus the 12 times table,
common mul Ie,.o\S st of .common rT_lu_IppIes, and it must be the first nu@ndin in0, so it
was |r_1tr_odu ed peiagto dttempting the activities. must be 60.

In a similar wa @ ncept of a factor should ' ﬁ/

be introduedattempting the Task Card. For the second part, simply add 6£to M\arch 1.
Removing the days of Mar March 61

quickly reveals April 30. |

I—OW reSQlH-ltf:iI@;(LLORATION |

RESOURCES
@ three stopwatches

ORIEN[TATION

Select threg st s and present each with a IEES CEe 4k

stopwatch.\Ad he class that these students Read the question with the da@n ajgame of
represent thyee di nt lighthouses. The first cards, all 52 cards in the decR'were d¢alt out
student is to'say - 3 every five seconds, and each player had the sa mber of cards.
representing tRe ti etween flashes of his or her How many people could been playing the
lighthouse. The\sec 1§ to say ‘flash’ every ten game? (Clue: There are% ssible answers.)

seconds and the tird %S seconds. Ask the Now remove the fi; ;r@s to lefve a deck of

class how long it wil tak ,Eyhree ‘flashes’ to 48 cards. How man ple gdUld be playing in

occur S|mu.ltaneously. art thg students at this game? There are/fen possible answers).”
the same time. Once the™agswe

copels has ﬁga
been found, ask the class wheR_this MC d m&& y worgds’ 52 cards, each player
again and direct their attention to the_times Wh u numberMOwW many players? 48 cards,
just two of the lighthouses flashed together+-e-a each play€r same number, how many players?

ten, 15 and 20 seconds. What is similar to BLM 14? Does multiplication

or counting in groups apply here? These tasks
GUIDED DISCOVERY WITH deal with division, looking at factors rather

BLM 14 than multiples. Ask students which numbers
divide evenly into 52 and 48. A deck of cards
will help those less confident with tables or
more concrete in their thinking.

Make sure everyone has read the question and
located the key words: Xavier every three days,
Yanni every four, Zoe every five. All borrowed
today, how many days before all at library on same

day again? If on March 1st, when?
==y ) (¢
E=Fr-p - ="




Date

Xavier, Yanni and Zoe are three friends who love reading and
regularly borrow books from their local library.

Xavier borrows books every three days, Yanniborrows books every
days
d

four days and ZoeAsorr yok@/@fi
If they all borgbwe BQ day, after h@y ays_will they all
4 ?ﬁ you

be at the libfary e same day again? Sh 6or'ng here.
N O

Q =\

\\

Low resolution

TN @

Ry
i
&
0‘0
?\

%/// DN
If they were all at ¥ (Z:/%rﬁd@@@s , 9

at date would they
all be together at the librarg-again?

Strategies @ Locate key words @ Look for a pattern @ Assume a solution @ Think logically
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Lesson Plan 15

Better tha

Strategies

@ Locate key words
@ Work in reverse
@ Think logically

BACKGROUND
Finding averages, or the statistical mean, is

in the form of gathered
application of division j

total of entries

number of entrig

This lesson tests sﬂjd@asp of the concept
-S

with the use of ndard context.
ORIEN AQ

Encourage students to discuss their understanding
of the corjcept of an average and where it is used

der community. Si;’tr‘@w to ( ) . . \
up and yqu may wish to ment e teSt baﬁgs Q aU1 I" F]nth R

ser@ fact that he was dismissed
70 times and s 6996 runs in his 20-year
career. By us§ing culator, students can see how
this average Was ced. You can also bring up

the concept of\rou off in the process.

P,

e , SO it req
h bgr 0§ runs m
by ti€ n ngs

N A\Ierage

GUIDED DISCOVERY WITH
BLM 15

Encourage students to read the question and locate
the key words: Batted six times, average 12 runs
per innings. First five scores 10, 1, 14, 25 and 3.
How many runs sixth innings? How many runs to
raise average to 13?

The averag iven in this question, but not all
#es a more creative approach.
be the average multiplied
ed: 6 x 12 =72. The
first five9nnings uced 53 Yyns, therefore the

sixth innings MOst have pgen 72 53 = 19.
Part B requires the sam oach. TQ average 13

runs in seven innings, the t mber of runs must
be 13 x 7 = 91. 72 runs were ed up, to this

point, therefore 19 are need Mh his average.

FURTHER EXPLO%\I

Tagk Card 15 !

team of 11 players. Each player’s score will be
worked out by rolling both dice.and multiplying
the two numbers together. If, ou/rolled a

seven and a five, you would“seQ(€ 35 ffor your
batsman. After ten rolls, ad ouy total and
find the average for eac sman./Do you
think you had good Iuclz.o age/luck or bad

luck in the game? Q
key Mvords: 11 players.
Score = roll d

a
multiply plmbers together.

Tenr s\ p total _#hd average. Good,
Q/@ r bad luck”
h

jved probability behind the game is
portant. There are 100 possible outcomes, from
0 with O resulting in a product of O, to nine and
nine resulting in the highest possible product of
81. Ask students what an average result per
innings might be. Many will suggest the midpoint
of about 40. Test this by writing the 100 possible
outcomes and products on the board. 42% of the
possible outcomes are single digits.

Help students loc

Most students will feel they have had bad luck.
Keep a tally of all students’ performances,
gather a class average and demonstrate that
this game is not as easy as it may seem.




Name Date BLM 15

_ Better than AVeradt g

Part A:

So far this season Bill has batted six times for the Clearwater
Creek Cricket Team and has an average of 12 runs per innings.

His first five scores were:

Strategies @ Locate key words @ Work in reverse @ Think logically
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éLesson Plan 16

Strategies

@ Locate key words

@ Look for a pattern

@ Assume a solution

@ Create a table or chart

@ Find a similar but simpler problem
@ Think logically

BACKGROUND

Simultaneous equations&re a re iv@m n
but nonetheless challehgin ble
encountered in upper prim ool. Simultaneous
equations are esgential r sentences that
must each havg their v%;s satisfied by the same
values of the UnknowMsy{n the given question. For
example, in BLD Me price paid for the shirts
and the shgrts&q 0 purchases must be the
same for the two shoppers.

This question is yet another example of a problem

that could be solved in a nunjber ifferen : } ;
r“ ckdis
utilising ajnumber of diﬁereL@Wﬂ éSS @ SLI

combinatibns of strategies.

ORIEN T@l

Advise the class ou are selling calculators and
decks of playing ?Select a student and ask
them to purchgse n?alculators and one deck of
cards. Present the st fﬁg with a bill for $24 and
then ask the class\what #ie)cost of each item, in
whole dollars, might\pave " 7o find the definite
answer to this questior Wha/

formation
would be required? How WwQuld tt&}lr?wa&Ei a
extra item help? d u

Shirts n Shosts

GUIDED DISCOVERY WITH
BLM 15

Read the question and locate the key words: Three
shirts, four pairs shorts, $96. Two shirts, two pairs
shorts, $54. How much are shirts and shorts?

One approach is to use logical thinking as follows:

aittim-baught two shirts and two pairs of shorts

G)r $54, so one~af each must cost a total of $27.

| T@d ponght threée times as much, the cost
wo X $27°<$81. One extra pair of
shorts b uaI to $9§, so shorts must cost
$15 and shir 2.

The best approach use @ to cancel out one of
the two unknowns, thus Tevgating the other.
Double Caitlin’s purchase and pare, it to Tim’s

to see that:
4 shirts + 4 shorts = $108 /: \

3 shirts + 4 shorts = $96 \
The diﬁe%r;ce is one shirt. The difference in the

10N |

FURTHER EXPLORATION
Task Card 16 Ny

Read the question with the \ ‘Shirts n’

Shorts are having a “pick apdedd” Aale.

Shoppers simply choose b%layi g cards

numbered from one tg GQThe 4 two numbers

are then added t e@to repfesent the cost
w%

in dollars of a sh pair 6f shorts. If, say,
you selected ur‘and gAive, you would pay
of clgthing.

$9 fo)g‘ i
@av items ofTlothing in this manner. How

could yoertork out if you had been lucky or
unlucky with your five purchases?’

Locate the key words: Cards numbered one to
ten. Pick two. Add to represent cost. Five
purchases. Lucky or unlucky?

Ask students what the cheapest price possible
is? What will the most expensive item cost? Will
finding the average of the five purchases help?

Create a table listing all 90 possible combinations.
$11 is the average of the highest and lowest
possible prices. Thus, standard luck in the sale
would result in five purchases equalling $55.




Name Date BLM 16
Shirts n Shotts
.’.ﬁ‘

Shirts n' Shorts are having a huge stocktake sale.
Tim bought three shirts and four airs of shorts for $96.

How much do shift r&y’cs c @o kta sale? Show
how you re @( s }

Strategies Q@ Locate key words @ Look for a pattern @ Assume a solution @ Create a table or chart @ Find a simila, but simpler problem @ Think logically
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PROBLEM SOLVING TASK CARD 1

Secret ldentity

Make up a secret code. Use your code to
disguise the name of someone in your class

WHAT YOu NEED:
@ Pencil,

paper and | gk g friend to try and decode it.
a calculator

and the name of a famous singer or movie star.

PROBLEA( SOLVING TASK LAQW reso l u t I on f

WHAT You mep: | A famous French mathematician ngj;pc.;l laise

@ Pencil npc> .
paper /&p line: 1 ?\
&9}&72: 1 \‘\00
line? dUZCa1
3rd line: 3 1
4th line: 1 4 6 4 1
5th line: 1 5 10 10 5 1

Copy this down and see if you can complete
the next two lines of the triangle.

\@ Pascal’s Problem @
Z

Pascal created the following fci§qus iangle:
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PROBLEM SOLVING TASK CARD 3

Rectangle Tangle

WHAT You NEED:

@ 24 iceblock
sticks or 24
MAB longs

Use all 24 iceblock sticks or MAB longs to make
as many different rectangles as possible.

Each rectangle must use all 24 sticks.

Which rectangle had the smallest area?

Which rectangle had the largest area?

\@ Blocked Edges .©

WHAT uiﬁ‘tn:
@ MAB b CQO

and

connecting
blocks

On the planet Atnep their place e system is
structured around base 5 ms‘ce\fgof ase 10
> llke ours.

B 1,10, 100 and.1

lockg and ook at

cks to make a model of

a1, 5, 25 and 125 block.

Look at the edges of these Atnep blocks. What
do you notice?

All You Need to Teach Problem Solving Ages 10+ © Peter Maher/Macmillan Education Australia.
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PROBLEM SOLVING TASK CARD 5

Folded Fractions

Fold a piece of A4 paper in half, then in half

WHAT You NEED:
again, then in half again and again.

° Pi Ak
¢ pljgzroind How many equal pieces do you think the sheet

a pencil to has been divided into?

record your | Unfold it to see if you were right.

results What fraction of the ori
iea resept O
ﬁ\g talded the sh WJ,«ore |
‘ ou did originally, how ntdny e

e seen when unfolded, and wkg¥ fraction will
each piece represent?

gindl sheet does each

PROBLE?( SOLVING TASK LAQW reso l u t I on f\

Light Times @

At 12:00, a 12 hour digital clock ugéy.9 ight
bars in its display.

S
>/}:7&; iceblock sticks or t\g\g\t%}t show this
o " dﬂal@@r’;\lZ:O en a 12 hour

digi ck uses bars in its display.

What time is it when this occurs?
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PROBLEM SOLVING TASK CARD 7

Right on Target

WHAT vou neep: | Play three games of Multo with a partner.

@ Deck of Deal three cards each and use any maths signs
playing you know to get as close to the following
cards targets as you can:

Game 1: 10

T
40 &

PROBLE»C SOLVING TASK I&A@W reso l u t I on f\

\@ Twisting Time .©

What day was three days after ’a&fga s
before yesterday? %)

)/yen you have answered th

time tongue twiste h|s
meQ’c f@ﬁ@)@& '

akg up your
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This page may be photocopied by the original purchaser for non-commercial classroom use.



PROBLEM SOLVING TASK CARD 9

Alphabet Equations

In (etter/number problems the letters from A to

WHAT You NEED:
J could stand for the digits from 0 to 9, in any

@ Pencil and order. So, BA could equal 25 or 70 or any
pdper two-digit number without repeated digits.
CC could stand for 11 or 99 or any two-digit

6A humber epeated digits.
t‘:ﬁﬁ cou
Xﬂal four ( 30

ake up five of your own le’c‘ceQ
2. oroblems like BC x D = 120 or

m d ask a friend to try and solve jkem.
/ an

PROBLE?( SOLVING TASK LAQW reso l u t I on f\

\@ snappy Sequences .o

; .| A number pattern or sequence mqérg)l wa

rule. %)
D ,9.9.1,3,7,15 has the rule of W 1,6r + 2, + 4,
/i/é nd so on. . O<\

ed e @&ane ake sure it has
a pd that will or any term in the
sequence. Give the sequence a name, like the
'Stella’ or the Angus sequence, and list the
first four terms.

Now ask a friend to try and find the rule of
your sequence.
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PROBLEM SOLVING TASK CARD 11

Calculator Chaos

Use the automatic constant function on your
calculator to play a game of What's My Rule?
with a partner.

See who can find the hidden rule in as few
moves as possible.

WHAT YOu NEED:

@ Calculator, a
pencil and a
piece of
paper

PROBLE»C SOLVING TASK IeAQW reso l u t I on f

© | |
\ZFoIdlng Frenzy .o

w - Fold a piece of A4 paper in two Q@’l unfold
HAT YOu RBED: |
. g\ it. Can you see that you have créated three
@ Piece 4’; rectangles, the two half-sh \é’c’c gles and
)
paper a ‘//ﬁ{ full sheet itself? QO
coloured éu/? . ,
encils No ol&dw in balf and in half
P again_Unfold%the piec paper. How many

rectangles have you created now?

Try one more fold in half and try to count the
number of possible rectangles that can now

be seen.
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PROBLEM SOLVING TASK CARD 13

W % Magic Number + 4%

1. Place counters over the numbers that will
not fit the following clues:

The number is bigger than three.
The number is odd. %

WHAT YOU NEED:

@ 16 counters,
pencil and paper

The number is in the second column.
The nufnber. h'a,.c, two digi \7 5 96 2
The units digit is a’cer hgn th ~
tens digit. % O 19 3
What is the ma u
4 22
2. Now, uging id of numbers, make
up clue ’cb al your own magic \
numb .@f a friend can find it. # 1 61”251 | 33
\
I =<
PROBLEN SOLVING TASK LAQW IjeSO l U t 10N
Playing Games @
1. Use the 52 card deck to answer ‘c@q stion
WHaT You % In a game of cards, all 52 card{:y&”ch deck
@ Deck o 52/‘ were dealt out and each pl had the same
playing é mber of cards. How many Yeople could have
cards, l? ]E:dg Jche Q\
pencil and |>< po e answers.)
piece of 2. Now remove the four Kings to leave a deck
paper of 48 cards.

In another game all the cards were dealt out
and every player in the game had the same
number of cards. How many people could be
playing in this game?

(Clue: There are ten possible answers.)

All You Need to Teach Problem Solving Ages 10+ © Peter Maher/Macmillan Education Australia.
This page may be photocopied by the original purchaser for non-commercial classroom use.

59



60

PrROBLEM SOLVING TASK CARD 15

Lucky Batsman

WHAT vou neep: | Make up a cricket team of 11 players. Each
player's score will be worked out by rolling
both dice and multiplying the two numbers
together. If, say you rolled a seven and a five,
you would score 35 for your batsman.

@ Two 10-sided
dice, a pencil
and paper

PROBLE»C SOLVING TASK IeAQW reso l u t I on f\

@ Pick and Add .@

Shirts n' Shorts are having a plcgé}o

sale. O)

?;joppers simply choose tw gi
ered from one to hesgAwo numbers
irt o

are ’c gfﬁ Jco present the cost
in ars air of shorts. If, say,

you selected a four and a five, you would pay
, $9 for your item of clothing.
\ @D Buy five items of clothing in this manner. How
could you work out if you had been lucky or

unlucky with your five purchases?
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BLACKLINE MASTERS BLM 8: EGGs GALORE

BLM 1: CRACKING THE CODE Matthew had 20 eggs.

Claire had 80 eggs.

Tibet
Roald Dahl Jemma had 60 eggs.
Broome Joel had 20 eggs.

Andrew started with 240 eggs.
BLM 2: DoING YOUR BLock
BLM 9: ALPHA-NUMERICS

A=7,B=1orA=8,B=20rA=9,B=3
+B=8o0r10o0r 12
AXB=7

North North East E C

North East No East\a RE DING LIRE_RABBITS
North East East MoHths airs of Rabbits
East Noyth N% 1

North East East
East North East
East East North

East Morth Eas rth

Easy E rth"North
Fiye e ten possible shortest

~NOoO ok~ WN
\U®

pathways
8 21
: 34
EOW resolution
I‘EE Tl The tenth term is 55 pairs of rabbits
Cwnl
@ = BLM 11: WHAT'S MY RULE? ~o
Game 1: The rule is multi by A. The
BLM\3: A EENCE missing numbers are 11& 36.
' p@ XQ inis 9 or divided

. The missing

BLM 5: FRACTION ATTRA

The second term is 1—52

BLM 6: TimE’s Up

6:00, 7:05, 8:11, 9:16, 10:22, 11:27, 12:00,
12:32/33, 1:38, 2:43, 3:49, 4:54.

BLM 7: MuLto
25 +V4 =27
3x8xV9=72
8§x9+03=723
83-9=74



é

BLM 12: ANYONE FOR TENNIS?

Rectangles contained ~ Number of possible

within rectangles rectangles
1 6
2 4
3 2
4 1
5 2
6 1

16 rectangles can be found on a singles
tennis court.

Rectangles contained  Nuraber of possible

within rectangles rectangles C
1
2

)

(©
)

10 1

1 rectangles can bgfound on a doubles court.

ONOFRLM~MODN

BLM 13: THE MATRI
Anna

B:au

Chk Isea%etball
Davi§
Emma; wm@

BLM 14: Beok

3

The three friend WI||

April 30.

BLM 15: BETTER THAN AVERAGE

A. Bill scored 19 runs in his sixth innings.
B. Bill must score 19 runs in his seventh
innings.

BLM 16: SHIRTS N’ SHORTS

Shirts cost $12. Shorts cost $15.

OW reso

tog(.éther every 60°6ays. aﬁ Ibzxd U Cas)&é

TAsk CARDS

TAsk CARD 1: SECRET IDENTITY

Answers will vary.

Task CARD 2: PASCAL'S PROBLEM
1 6 15 20 15 6 1
1 7 21 3 35 21 7 1

This relates to BLM 2. The largest number in

each row refers to the number of possible

shortest pathways for houses the number of

theTow,_in bIocks, apart. Thus, for houses
en blockSapart, there are 35 possible

@thway sbecause 35 is the biggest

Task CA . RECTANGLE TANSLE

Smallest possible i‘l squate units.
Largest possible area: jﬁ.iare ynits.

TAask CARD 4: BLOCKED EDG

LxWxD=125 \ <

TAsSK iARD 5: FOLDED FRACTIONS

1b,le d i \

64 equal pieces.

@
SN

Task CARD 6: LIGHT TI%

At 10:08, 21 light baégre usgd.

Task CARD 7: RI

Answe@ﬂN&ry

N TARGET

ARD 8 _PWISTING TIME
QGeN .

Answers will vary.

Task CARD 9: ALPHABET EQUATIONS

Answers will vary.

Task CARD 10: SNAPPY SEQUENCES

Answers will vary.

Task CARD 11: CALCULATOR CHAOS

Answers will vary.
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Task CARD 12: FOLDING FRENZY
Two folds produce nine rectangles.

Three folds produce 30 rectangles.

Number of rectangles  Number of possible
within rectangles rectangles

1 8

2

3 4
4 5
5 0
6 2
7 0
8

L 4
Task/CARD NLAYING GAMES

, 52 people could be playing.
3, Mgy8, 12, 16, 24, 48 people could

playing.

oW resolution

nswers will vary.

sk €€RD)16: Pick AND ADD

combinations from 1 + 2

between 1 and 10 is 5.5.

\ herefore, $11 is the average
price of i [ sale. Five purchases will
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