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How 10O USE THIS Book

All You Need to Teach Problem Solving Ages 8-10 is the second 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 fourth and fifth 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 apd-forkshee et-Need contains 16 lesson plans with
accompanying btaCkline masters._The lesson plags outline the theoretical

background,ef the probiem§ and @as begt mannéxto present them to the
students#TheglacKlip®& magkers giv d h @ rfunity te draw and describe
the sifategies a hey used to solve grabi€émgl

AH The rds You Need contains 16 task cards®eSigned to be photocopied and
amingfted. B{Ch card presents a variation or extension of the @ em foind on the
et

klackifie yhaster of the same number. The task cards provide eal way to assess
thNelopment of each student’s problem solving capabilities.

e Answers You Need offers solutions to both the blackline mg;wsa the
‘ﬂbards. i

These lesson plans, blackline masters and task cards are designe}épract‘ical,

intellectually, stimulating and to contain high motivational appeal. ‘

As your ovL@lWol%@a@@ef hr;l )Ic@ﬂty to successfully tgach

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'temfs fact.




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 solving becalse the technique—required to solve this story problem

(addition) is easily ideptified and reguires li cre jve thougt

Questions that prdnsfer n roble ontext are an essential part of

any effectives/hathem Ctis vrtal that stu stant x.shown why they
iC |IIs

are learning mat

A relatgd ing question could be:
In ow fferent ways can 30 cents be made in our money

qurres the student, in a logical manner, to search for a stra to salve the
@ to apply the previously acquired skill of addition and their Mge of the
oin d&maInations available in Australian currency. The story problem offers aﬁntex . The

problem solving exercises the student’s ability to work flexibly, creatively jcally. !
|

Why Teacr i@ eRBSatestion ‘\

t ca argued that problem solving should be the most effective and significant aspgct of

matrcs course. As adults, both at work and at home, our everyday live filledd with

si uatrons at demand flexible thinking and creativity. The role of both parents.ad teaghers is

to\ ur@dent children into independent people who are capable of functi in @ society

that d resilience, intelligence, a high emotional quotient and tractabHQ uch/traits are
best fost érough the development of an ability to problem solve.

It therefore s that all students will benefit from regular expgsuge robJém solving in
schools. P oble should not lie solely in the domaln mos intelligent and
capable studepts, ; regrettably, often the case. AIt more itelligent students

may achieve best.on Ivi asks regular p vrng shodld feature strongly in
every student’s learmiQg ex eden

Fut u&E>

~

)
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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 will lead to improvement. Improvement leads to
increased success and greater self-confidence- ess leads to enjoyment!
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RaisiNG THE B48y resolution |

he capabilities of young students are often quite remarkable. They come to school today

ith reater confidence and knowledge than any previous generation. | classroom
ith@itive atmosphere and a school that celebrates learning, students wyilt Rgt onfy rise
tq intellegtyial challenges, they will thrive on them. \\
Thg co of raising the bar refers to the idea that students should be ex g@'ed til their
full \\nte al capabilities are reached, regardless of supposed ap ’Sw’ate year level
standards. y student deserves the opportunity to strive for his or p‘Qﬁltel 2ctual best.
Problemsol i§ an excellent adjunct for the teacher to assess su entigd. Present the

students Wjth j and step back to observe the outcome n asgdre you that, in
the appropriate le mﬁ vironment, most students WI|| ex@erd eXpectations.

\O
TIMETABLING P BL@% %&

A problem solving approach to teaching mathematics 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 3 classroom the concept of 3 + 3 digit column addition is being
taught, the following question should be introduced to extend the concept:

Given six different digits, say 2, 4, 7, 9, 8 and 1, what is the biggest possible sum?

| 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. For example, a question asking ‘How
many rectangles can be found on a four-square court?’ could prompt a discussion of the
structure of the game and then move on to 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, by either 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 g begin.

For those still in p€ i may Q mence an appropriate strategy
together. It mdy take b t by followi is stwdentwill 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 €Ut apd thrust that
Co0pg By group learning brings. Either approach is suitable, providi ha ith |n the
groURng participant has a role to play.

$ome problems lend themselves better to group work. Fermi problems sbaéﬂow many
pbies will be eaten in Australia today?’ are best ‘solved’ by sharing ideas, estlmates and

general knowledgeL OW re S O | u -t I O n \

HESSTUDENT AS A CONCRETE OPERATOR )
Developmental theory has clearly shown that the great majority of —
ma%

prima ool aged children, and especially the very young or the
mathema#Cally less able, benefit markedly from the manipulation
of coxcre terials when dealing with mathematical concepts.

For manRy s
results. The mo
that such a cRild wi

, the converse of this argument has dramatic

a concept or question is, the less Iikely
)%tand it and, hence, be able to sol

The message fORprim e ch lear: %\@re e
materials whenever™Qe stude d é‘)a
under your care attempt proble

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? \
Do you think 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 makeup (AP I@GEVEEE B N |
Was the problem as difficult as it first appeared?

ou Iso consider encouraging students to record their progress in a jourmAs ell as
oyrovi a useful teacher reference, this can help students to see what the{we legrned.

T
FAST TINISHERS \“S

The st enp are likely to enjoy problem solving the most Wi”{at‘ se who are more

mathematjcally ,Because of their innate capabilities they Wi?{ e firgt to finish their

work. Pleass, do jf these students extra drill and pracjige eXampleg’to do! This is far

more likely to oWl thet ? ent Qf the subject and dfﬂg cheativify” Make space in your

room for fast finisfegs an m tﬁ@mr@l@ 0 solvipg tasks, games or puzzles
I

to do to encourage thehQve of

®

®,

®,

® ® 1o

®,




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, oncestddents understand what needstebe done, just one strategy will

be sufficient. For ot questlo , njore th eg will negdlto be used. Sometimes a
range of differen s app s ingtancesytwo totally different

strategies ma¥ success same problem in gigal gnd equally creative ways.

é LOATE\@?VORDS ?

The/i qns involved in a problem must be understood before stud
attempPstle guestion. Often a student will not attempt a problem because 0 sEateg

immediately apparent. Getting started can often be the toughest part.

The technique of un E:nlng and then writing dowa:he key yords in a question (commﬁtﬂg

something to the pagg) mgﬂ II'Q thoughts and to make
asi h

a|start. This strategy
Take testlon: ‘Five people meet at a party and shake each other’s hands. How mahy

handshakeg are there altogether?’ .

. . -y . \
Ungerlini nd then writing down ‘Five people — how many handshakes?’,taa foclis a
student” ing. This précis of the problem can also make it appear, from holggical
point\of a5|er to handle. \'

Once they u de tand the problem, encourage students to work in a | manner while
offering syggestl Qr the students to build upon. Point out sensjble way of
commencint\the p ouId be to act out or model the proble using’five students

and progressive cou handshakes

The technique of finding a S ﬁﬁ le m tkgng twe’then three then four
and eventually five stutteqts as aali the hiddef pattern of handshakes
equalling the previous number 6fpeaple plus the previesrs humber of possible handshakes.

This pattern would best be demonstrated with the creation of a table such as:
Number of people | 2 | 3 | 4 | 5

Number of handshakes | 1 | 3 | 6 | 10
This problem emphasises that often more than one strategy can [ A

be employed to solve a problem and that a combination of
strategies may be used together.

This approach requires that students understand the
guestion and can identify the problem’s key components.
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é 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. Consider the following
problem:

Tess has an equal number of $2, $1 and 50 cent coins
in her moneybox, adding up to $28. How many coins
are in Tess’s moneybox?

The most successful problem solvers would appreciate
that each set of three coins equals $3-50—amnd;therefare,
that eight lots of this totaleqGals $28.

The discovery of tS patte ay, saved tr or can beNargued that pattern
recognition is th€ mos t trelit in th rrg olvers. Rhis fact is often
frustrating fq both 8ac ents. Students w o atterns teadily are the

ones who y/ost _. prt cuts

Successful pr@?s ers will be the first to recognise the patterns s tables. They
see quickly numbers in the nine times table have their digits su migekto ning or a
multiple of NINB18=1+8=9,234=2+3+4=9,585=5+8+5= 1+=9

Sfudents who appreciate this pattern will readily see that 17

C 7, which is eight beyond a number in the nine times table is not a
multiple of nine and will give a remainder of eight if divided by nine. The‘eénts will

also recognise that the two closest numbers in the nine times table to 17342 must be 17343

and 17334, both ad mg@W reSO|Ut|0n \
© 1

ASSUME A SOLUTION (GUESS AND CHECK) S~

This appr encourages the student to have a go and is particularly u;eiﬁu; prgblems

involving es. By assuming a solution, patterns often appear, sug g aAuitable

pathway\to slCCBss. Using the problem:
Tess has\an e u ber of $2, $1 and 50 cent coins in her WOX, adding up to

$28. How' any rée in Tess’s moneybox?

A first assumed sofwjon E‘the are te @pe of coin. By calculating the
total, it can be seen thatthis soluti t er atteppt of five of each type of
coin will be too small. Eventuaty, b thrs manner the copeet answer of eight of each type
of coin (24 coins in total) will be reached:

Although this approach is not the easiest or the 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.

QOW\UUag

Success



CREATE A TABLE OR CHART @?I\k

Tables and charts can often be useful in making potential patterns O
more perceivable to students.

A question such as ‘What is the 432nd odd number?’ could be
solved easily and quickly by using a chart in the following manner:

Ordinal number Even number Odd number
1% 2 1
ond //—T\ 3
= I~
\ 5

734,\

The pdttesn 2n —J¥(where ‘n’ = the ordinal number) may be recognise y students
using this tecimjgue. Thus, the 432nd odd number is 2 x 432 — 1, equall@

For, '@ students, the table or the chart should be provided by the r.
styden should be to fill it in rather than to create it. In later prlmary ears, hen
stidents have had exposure to the structure and nature of a table, it is ap to ask

them to form the structure themselves. In the middle years of primary school an mterﬂn

approach is best. En(;t: nt Cjet)ugtc @h ing them to create the
required tables and @W m\gj f m

Y
SN
MaKEaDRAWING (D'
\l
&

Drawi '%lcularly useful for beginning problem solvers, for
students sually oriented in their thinking and learning stylesQ

or when apylie )al spatial questions. Take the following prob?\
for example: /

| dealt out 2 Iayl f? up, One half “@eve D[:Z\]
twentieths were C he ?es? many cards

were spades? L

This can be solved effectively by drawing rectangular representations of
the 20 cards and circling or crossing out the number of cards as required.

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

When asked to solve, for example, problems involving 2D or 3D
shapes or questions regarding perimeter and area, 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.
Take the following problem for example:

| dealt out 20 playing cards face up. One half were red, seven twentieths were clubs
and the rest were spades. How many cards were spades?

This can be solved effectively by drawing rectangular representations of the 20 cards and
circling or crossing out the number of cards as required.

This card problem could also be easily solved by working in reverse. The number of spades
must equal the total of the clubs and the red cards subtracted from 20. Note how the
inverse operation, addition, ratherthe ractiom-s-used in this strategy

7/20 0f 20 =7
1/2 of 20 =10 C
7+10=17 \6
20 - 17 =3 Q =
Therefore, thr@ re spades. g L
. -
NS 0

F NQIMILAR BUT SIMPLER PROBLEM \z \

This is a particularly valuable strategy when applled to what can appear to be very compléx

problems. Take the fﬂ)gwstlr I O n \
What day of the wee be In @(é Q)m Lilja

This wj ost certainly be met with stunned silence. The more adventurous st ts may
begin unt on their fingers or write down dates in their books. Asking the enty to
consider t we already know about the number 77 and the number of dayaﬁ a week
shoyld @ the realisation that this is simply the same problem as se dayg on,
11 tirges efex In seven days it will be the same day as today, therefore me must be
said fox an

tiple of seven days. It would be useful at this time to ask«o t dgy of the
in, for example 64 days.

7 question does this

week it \Wwou
What simi¥ar bu
remind us o

Returning to the earlle@ m, of

what is the 432nd otehnum E LJ Ca
of finding a similar but sirmpler probe h

indeed been employed with the asSistanee-e
using a chart and a table. Rather than using
the 432nd odd number, consider the 1st,
2nd, 3rd and so on. The pattern of 2n - 1
may well appear best in this format.

This example emphasises that a particular
problem may well be solved in more than one
way or even by using more than one strategy
concurrently.




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:

Two cubes of the same size are glued together to form a rectangular prism. The original
two cubes each had 12 edges. How many edges will the new shape have?

Using connecting blocks to construct the rectangular prism should lead to the correct
solution that the number of edges does not change.

Making a model is often time consuming, but it is far better to obtain a lengthy solution
than no solution at all.

The fact that the youpgest stud ts re us ncrete in thejr thinking means that
the use of concrete”m erl y use geseftial. UntiNqasic number facts
develop to a ngér aut% crete materla np Ivipg, suck as connecting
blocks, is a wonderfli agdjct to Ie rning. This enables the stud 0 make a model related

to the qugstion an

L 4 \ O
é T I@OGKJALLY - \
any problems with numerous potential solutions can be solved by using dedﬁ!éasonihg
to identify and eIimni:_te impossible options. Gam:af like ‘Guess Who’, ‘20 Questions’ aﬁd

‘Mastermind’ are exa @W\/mf‘@tghﬁ tnr r@ mmple :

I am a polygon. | have four sides. All of my sides are equal in length. | have no right
What shape am 1?

ee patterns far more readily.

This g on requires a logical analysis that involves deduction and the eH indtionf of
imossit@ons until only one solution, rhombus, remains.

Step\L: A =sided shape: quadrilateral, square, rectangle, parallelogram, trap@ rhgmbus

and kite ar@possible answers. (;\'

Step 2: Bqual\sidgs; square and rhombus remain.

Step 3: No xght n ﬁhly the option of rhombus satisfies all o%cnter an.
The game of ‘28 Que en applied to number excellprit example of an
activity that asks itS\gartici ab g dlc to ﬁ ssible grfswers.

Starting with the clue ‘I am~a_three estlons

Am | even?

Am | bigger than 500? | am a

Am | in the three times table? Po\ Son | have
Do | have repeated digits? (:O uf? S\d&S

Are all of my digits odd?

eliminate many of the initial 900 possible answers. By keeping a record of the questions
that the students ask and the range of the possible answers, the teacher can focus the
students’ attention on the task at hand as well as illuminate the power of this problem
solving strategy.



1. Find the
important words
in the question

@ Underline them.

2. Look for
a pattern

@ Know

@ave to do. f% ’\c(his
help nfe_solve
P ~ the probtem!?
‘ 5 HOH \

L

@ Think of
possible
answetr. —

@ Try and see if
it works.

@ Does the
answer make
sense?

to see a pattern?
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5. Make a drawing 6. Work backwards

@ Can | draw about @ If | start at the end
the problem in of the problem and
some way! @ @®e work backwards, will

@ Will a sketch it help?

help me see

® When | do this, does
what needs f\gcms{er work?
be done? C—%

. (4
7. Ti imilar but easier problemo \

@ @s the same about these two problems?
@[/Can | use this to help me (ﬁ] \\

with the haPiaF sioBeMUT]
Q@ Cc@l see a pattern? e

8. Mak
< l.Uili d | already
out of p about the

possible answer?

@ What must the
answer ook like?

@ What answers
obviously do not
work?

problem?

@ Will a model made
from blocks help
me to solve the
problem?

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
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WREN T PROBLEN SOLVE T WUST |
AEMEMBER TRESE THINGS ]

?? @ Read the question carefully. ﬁ% |
@ Locaterf nGc@%) ds.
G RN O g

C@ ake sure | know wh

,/) Q to do.

“ @ LooRY¥r EtQteHY Qﬂ"e‘P
4\‘; © solve the problem.

bz,

Mmm...
HAT\To Do !

)\

?

have discovered.

LOCATE
CAREFULLY IMPORTANT
0O WORDS
o

Ages 8-10 © Peter Maher/Macmillan Education Australia.
iginal purchaser for non-commercial classroom use.
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Lesson Plan 1 ] .
Squares in Squares in SAUATES

SilEiEgles GuIDED Discovery witH BLM 1
@ Locate key words Read the question with students and help them
@ Look for a pattern to locate the key words: squares on 3 x 3 square.
€ Make A fj"?wmg i This problem can best be tackled by working
@ Find a similar but simpler problem slowly through a series of simpler problems
contained within the question itself. The first
BACKGROUND obvious point |s-thaft the square contalqs a series of
_ L L _ 1 x 1 squakes, nine in all. Ask students if the square
When a number is squared it is plied by itself. ontgigs any otfextypes of smaller squares. Point
Four squared equals 16 becgust 4 x 4 = 3Q. u@t is a series of 2 x 2 squares that can
Although this fact is gengrally ®go is well 2ls S o can weNcount these so that we
understood that perfeet squares, Suc re so don't mids " Urage students to use
called because it is jpossiblg cate a square from coloured pendieto overlap the 2x 2 squares.
16 squares of the/samesize. There are four, or 2 x @ese tyypes of squares.
. Can we see any other es?2 Of course, the

n% entire 3 x 3 square is a sq@ well.
‘ 5 At this point the three soluWe, four and
~ one should be considered. at c We\§ay about
oMse,

these numbers? They are, perfect squares
The task df finding squares wjthin squares in themselves. The solution of 14 is the sum of each

illustrates [this point very wellllisgiw re S dtl‘ﬁﬁtcit @aﬁ from one to three. |

RESOURCES
@ access tb a f@uare court FURTHER EXPLORATI(OUN
@ access tq a t court, or drawing of a tennis Task Card 1 S

court Read the question with the c/aSs+ ‘Hofv many
O squares can be found on thj 4 square?’

RIENTATXI .

_ _ Remind students to loca key/words:
Begin the lessom\by {aKing students outside to a Squares on a 4 x 4 sq
foursquare court Iy the pfa rognd. Encourage
students to discover\hat Z{Zy oes the court Observe the way ts afrempt to solve the
contain four squares, Byt tha ﬁire court itself ~~ Problem. Car(}ey ee theASimilarity to BLM 17
is a square. If a tennis coRis av Jpoigteut Are t“@ th your assistance if necessary,
that the court is a rectangle. Thep have'stu end u g’ of the &% 1,2 x 2, 3 x 3 and the

x 4 squefe? Can they appreciate that the

look closely and observe that there arenany
rectangles contained within the court.

oluttertTollows a pattern? It simply adds on
the number of 1 x 1 squares found on the
M 4 x 4 square to those found on the 3 x 3
square studied in BLM 1.




Name Date BLM 1

SCluares in Squares in SQuares

How mr@uares can you see on this 3 x 3 sq?\

pencils to fill in all the squares.

L ow resolution

© 0
Z 5
&
) I

77/// ?9

Q_ECI uc O

Strategies @ Locate key words @ Look for a pattern @ Make a drawing @ Find a similar but simpler problem
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Lesson Plan 2

Strategies
@ Locate key words
@ Look for a pattern

BACKGROUND

As stated previously in this book, the ability to
readily see a pattern is a consistent trait in the be
problem solvers. ‘Good Thinking, 99 éemonstrates

RESOURCES:
@ 1-100 number bbard

ORIENTAT o,N

Begin the lesson b in ucing students to a
standard ong tg mber board. Show them
some of the péskgrns gontained within the
numbers, guch as thefact that the far right column
displays niimbers in the ten times table, that every
second column is odd, that aners in the nine

times tablg form a diagonal, gnd @ oy
these patterns and ask students to make

predictions regareiQg where numbers beyond 100
might be @ unn imaginary extended grid.

\\\
)

APy
“I
ny’

o

"/ ” “art //’)Iu

[ W R, }——r\/?%r——!
iy Z iy =
[ ~=x ;:‘g})
=T O it

L i ¢

——= 2 )

T L
ST //

tlllsFe S O

Edueps

Good Thinking. 22

GuIDED DiscoverYy wiTH BLM 2

Read the question with the class, then help
students to locate the key words: In which column
will 99, 100 and 98 be found?

Show students that the strategies of assume a
solution or trial and error will, eventually, get them
to the correct answer, providing they don’t lose
their place-along the way. Then explain that there
of finding the answers — to

the power of finding a patternard draws.on a gaych faster wa
students’ knowledge of tirpeS tgble V ; 3 P : Ci” Rgy see a pattern? What
abol f

Once students eciate thatthis is where the
numbers in the nine ti ble can be found, ask
them what we know r'he nurqbers 100 and
98 in relation to the nine table.\Can we now
see any other patterns?

For confident students, thls exte ded ina
multitude of ways to numbirs tﬁ thre and four
away from a multiple of nin can 91 be
fouid7 What about 110?

10N |

FURTHER EXPLORATION
Task Card 2
This activity reinforces the skjllS~develpped in

BLM 2 and helps students ciatg that most
numbers have many facm\'

L]

Read the question w clasy/ ‘This is a new
way of showing b} on grid. Can you
see which colum%oo d 98 can be
found in?;

Qs to Igedte the key words: Which
@ and 98?

Ime, encourage students to work more
independently. They should begin by looking
for a pattern. Ensure students have a
sufficient understanding of the 11 times
table. Once the column that contains the
multiples of 11 is found, the other two parts
of the question should be relatively easy to
complete. Again, extension for the better
students is obvious. Where will 999 be
found? Where will 997 be found?




Name Date BLM 2

Good Thinking. 22

Look at the way these numbers
have been placed in this chart.

)

ﬂﬂ

’ﬂl{uumruuh
i

fi

Can you see a quick way of
finding the column in which 99

Where will 100
Fill in th c.thQ

Where will

A /fBY C | D | E| F | G 2!* |
2 /Q t | 9| 1] 8] 3| 6
1| 16 BanBendil g 12 | 1 15
201 25 | 22V21 PN Y o | 23 | 24
\ © @
N~ ~
\ S </
\ ¢ X/
7 I\l
\q & E g UC'B\)(~\O\}/
~_ | -~

Strategies @ Locate key words @ Look for a pattern
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Lesson Plan 3

Strategies

@ Locate key words

@ Look for a pattern

@ Create a table or chart
@ Think logically

BACKGROUND

Being able to work logically throu z
that has many parts or contagje numero a
is essential if all of the pgs |bIe

type of problem are to/be found s’ is a
problem of this typg requ| ing [Qgi and structure
to be successfully/solve

a problem

Prior to the preSentatiof offthis problem, the
students should be aware of the manner in
which a digital glocRNisplays the time. They need
to appreciate % on separates the hours from
the minutgs and that®the column to the right of the
colon reprgsents the tens of minutes and that the
far right cplumn represents tr]x:rnlts of minutes.

Show students the similarity @f ure O@ES
Hindu-Arabic system of numeration (our Base 1

system of coun .

RESOURCES: @

@ calculators

@ sweep-hang %

ORIENTATIQ N

Show students thak de C ith digital displays use
light bars to representnum gé ve students use
their calculators to dISC er h ylight bars
are used in the representatidQs of djgits Q-
Then use a sweep-hand clock td~ealculate d
current time, transfer it into a digital Tormat_and

then ask students to calculate the number of light
bars needed to show this time.

GLB[TEEil{)EFZFLORATlON

LG

GuIDED Discovery wiTH BLM 3

Read the question with the class, then remind
students to locate the key words: Fives on a digital
clock between two and three o’clock.

Remind students that there are three columns on
this clock that need to be considered when
attempting to solve the problem. Can a five appear
in all three-places? Why not?

L0 write down the first time

Wers ge tudent i irst ti
ppear onthe clock (2:05). Point

out t at the uhits of minutes place.
What other tim ill have a five appearing in the
units of minutes place? , 2:25. 2:35, 2:45 and
2:55) Why won’t a fivar for R:65, 2:75, 2:85
and 2:95?

Will a five appear in the ten minutes place? If
so, how many times? Now a all of the times

that a five appeared. At Z:wdid ou notice?

\

|

Task Card 3

This problem extends the conc nder review
by introducing the hour colu the
problem.

Read the question: ‘How m@ny’tim¢s would
the digit 3 appear on a diowg! clogk between

the hours of 2:59 and\§ .
Locate the key W% igita)/3s between 2:59
and 4: 00

thls gdestion, students need to
hree cghfmns. They need to work
rough the-problem systematically, column by
oftmn. How many times will the three appear

in the units of hours place?
How many times in the tens of minutes place?

How many times in the units of minutes place?

Tackling the problem in this logical and
systematic way should improve the randomness
that some students bring to problem solving.
Encourage students to make use of the table
provided and to look for patterns as they
emerge. This will help them to identify short
cuts and save time.




Name Date BLM 3

Digital Fives

This digital clock shows how one minute to two o 'clock is
displayed.

=

Strategies @ Locate key words @ Look for a pattern @ Create a table ot chart @ Think logically
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éLesson Plan 4

Strategies

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

BACKGROUND

Rolling two dice can give 36 outcomes, rolling-one
die, only six. The possible totals of thetwo dice if
added, lie anywhere from twgAG 12 Howev
chances of the 11 possiblg ot

Two Dice Roll asks stu ents to

judgements upon thi$ fact

Prior to playing tfle g nts need to roll

two dice, adding Is at emerge and
recording resuyfts. T I demonstrate that the

36 combinationg afey ore likely to produce some
totals than txample, there is only one
combinatigh that Witkadd up to two, but there are
six combinations that can give a total of seven.

RESOURCES
@ two dice

ORIENTAT

Teach students lay Two Dice Roll. Have
students stand o er your left or right, forming
two lines wit agm between them for you to
roll the dice. BEach epresents an outcome. The
students stay in the as Iong as their predicted

outcome is the actual
say'
two
right/if ouE d

Left = a total between 2 and 7. Right = a total
between 8 and 12.

Left = a total that is even. Right = a total that is odd.

For example, beforeXolling

‘Stand on my left if you |nk
dice will be seven. Stand on“™g
that the total will not be seven.

Some other directives could be:

For many directives, you can roll one die at a time
and ask students what the chance is of the next die
being ‘on your side’. For example, if the directive
was to decide if the total would be under six or six
or greater, if the first roll was a four, some students
have a 2/6 chance of staying in the game and
others a 4/6 chance. The winner is the last to stay
in the game.

Low resaiutinmg

Two Dice RoW

GuIDED Discovery witH BLM 4

This blackline master offers students the opportunity
to demonstrate their understandings of chance via
the medium of a mock game of Two Dice Roll.

Read the question with the class then help students
locate the key words: Tick A or B column.

psure that the students reflect before each
judgement ismade. The use of a pencil and a piece

will assist'with considered decision
a tudentswill prefer to write down
the possi and the numbers that will

determine their Ice on eachhoccasion. Other
students will be satisfie onsider the
comparative probabiliti ntally. Both options

should be seen as equal y@riat.

FURTHER EXPLORA®ION
Task Card 4

The task card exercises students’ abllltre§ to
sking them to formulate
s as though they were
conducting the game themselves.

Read the question with the cla ret¢nd that
you are the teacher in a gamgof~Two/Dice
Roll. Write down three instl:;%hs that will
give both sides of the room{the’samfe chance.
Write down three instruc‘!&tha will be in
favour of one side of Gpom over the other.
Write down threeg ﬁ&ions at will only

give one side(o(cer%om 3/hance of

winning.
Qy wordS: Three instructions both

he samg~¢thance, three favouring one
side_anethree giving only one side a chance.

Encourage students to draw on their
understanding of probability to determine
which instructions are most likely to achieve
the desired result.




Name Date BLM 4

Two Dice RV

What you need: two dice

Pretend that you are rolling two
dice. Each row of this chart has

two possible outcomes for each 2 -
roll. Tick what you think1s more A
likely to happe K
\2Y “O5
u{€91 A Outdopie B
N
1. a ’c‘c@s than 7 a total of 7 or \
2. a fotal of 7 a total that is nbé ‘\
3. tulo odd numbe@W |F€SQULLLORmbers |
or an even and
@ an odd number

@
.
4. an v%nd two even or T

{
an odd fgmber two odd num ésgs;
5. an even // an odd {e\’cy\
6/7 QO
6. a total of 5, %ec 7/ £ j@@Wthot5, 6 or 7

7. a single-digit total a two-digit total

8. at least one number both numbers
bigger than 4 smaller than 5

9.aland a b notaland ab

Strategies @ Locate key words @ Look for a pattern @ Think logically
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Lesson Plan 5

What Num

Strategies

@ Locate key words
@ Think logically

BACKGROUND

Games demanding clarity of thought are excellent
ways to improve logical thinking. What Numbe
Am |? requires structure and contemptation to be
played successfully and, with guitance, will

improve clear thinking. \6

RESOURCES:
@ paper
@ blackboard or,

L 4
ORIENTATION™,

Teach students \What Number Am |? Choose
a three-digit n(mlagr f@r example, 378. Tell the class
how many/digits are in the number. On the board,

draw threg lines to represent the hundreds, tens and

hit

ones placgs. Ask the class Wh;j:h e of tEg T \
number cquld be. On the boajg \@an : e S Q a Qol:]/ith the class: ‘You gre the

100-999’.| Then write: ‘Number of possible answers:
900’. Discliss thispoint at length.

Ask students t e sensible questions regarding
the number) Tell lass that about 20 questions
should be enpug rrow down the answer.

Questions such,as f?e number bigger than
5007’ will be uséful bécalse either yes or no will
narrow many of the op Symmarise this in

numerical form on the boa /Z?’P

‘No’ usually elicits a pooNEespo ?} students

until they are reminded that™kis ch r@ t?ﬁa@f
and the number of possible answeks, Now u
power of the first question becomes appareat. The
range: 100-500. Number of possible answers: 401.

Call for further questions until the answer becomes
obvious, or until a guess is appropriate because so
few options remain. When the correct question of ‘Is
the number 3787’ is asked, the number is revealed.

Encourage the students to be creative with their
questions:

‘Is the number in the _ times table/even/a multiple
of 37’

‘Does the number have repeated digits/do they .
add up to >10?’, and so on.

Ct:

bey AM 2

GuIDED Discovery wiTH BLM 5

BLM 5 presents a mock game of What Number
Am |?, giving questions posed and the teacher’s
answers. Students are then asked to write the range
and number of possible answers on each occasion.
The clue given is ‘I am a three-digit number’.

The questions should be read out one at a time
and answers_written down.

guestions ard help the students to find the
urage sttrdents to analyse each
guestion in its apprepriateness and value.
Why is the ques ‘Is the numker bigger than
5007’ so useful? Is the agswigr of “Yes’ to be
expected from the poinw of probability? Once
we knew that the number w. allenthan 750 and

that the hundreds place was noga five or a six, why
didn’t we ask if the hundred Iyﬁs a7?

FURTHER EXPLO%\I ‘\

|

teacher in a game of What Number Am 1?
Write down a three-digit num nd then
take questions from the class: @ﬁo quickly
the number can be found.’

Help students to locate the.‘g;Q.wors: You are

the teacher in What Nu m J? Three-digit
number. Take questio

Assist the student the fesson by ensuring
that the ranggrand the numaber of possible
answers, isrgctly itten on the board and

@@S(eﬁi S posee’are correctly answered.

urage the-students to record the questions,

resporses, range and number of possible
answers in their books. Keep records of the class
performances over the year. What will their class
record be? Are they game to challenge other
classes in a school-wide contest?




Name Date BLM 5

What Number Am 7 ()

Here is a game of What Number Am [?
The answer has three digits.

The questions are given, and the answers too.
Write down the range and the number of

possible answers for edc
POSSIBLE

three di

QUESTION | W\ﬁ\ ANSWERS
Do | hav \
o aq//&s/WQ

Am | bi Yes O \
than CP

Am | r& Yes i: \
than 750?

amine  Low'resolution )
[s eds No
- 53,

s my ace Yes g
an ev\qr%npeﬁ N /

s my ‘ce&\p@;// No ?\0’ /

alOora?l "9/7 ) O\O' /
Am | bigger N \

than 71?597 \ ECILJ Ca\/
Are all of my Yes

digits different?

Am | an odd Yes

number?

Do my digits Yes

add up to 127

What number am 1?

Strategies @ Locate key words @ Think logically
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éLesson Planh 6

Strategies

@ Locate key words

@ Look for a pattern

@ Assume a solution

@ Create a table or chart

BACKGROUND
Questions that involve variables askto be solved
either by trial and error usingAhe assumew s utlon

strategy, or by looking fgia pa er tial
that these questions ayé read ver c

students. It is oftenthe ca Y WI|| satisfy
one of the criterigZcontgine is type of
problem but ng othecg ye&t will be satisfied

with the resuly.

ORI ENT
Discuss the/different™s€oring systems used in different

sports. In gricket scores can be one, two, three, four
or six. In Australian football a goal is worth six points
and a beh|nd one point. In bak'

types of gpals that can be sco ch

different value. at are they? Can the students
suggest other s@with different types of scoring
systems? Exploré~thfiese mathematically.

GuIDED DI ERY WITH BLM 6

Read the questipn v@the class and remind students
to locate the key\word§: 42 points. Won by six. Same
number of three-, two-

Encourage students to\use e prowded to
assume a solution and tesg_it. A ts
attempt of, for example, 40™8f each m @
not really sensible.

Once an answer has been ruled out, ask stude
to estimate another one and try it out. Was it
closer to the mark? If so, what does this teach us
for our next attempt?

Once the solution has been found, ask students
how the question was related to the six times table.
Why did each attempt give a multiple of six as an
answer? Now ask students how we could have
found the answer after the first unsuccessful
attempt. If the first assumed solution was four of
each type of goal this is 18 points below the correct
answer, therefore three sets of goals too few.

TESO

Hooptime

Was it possible to see the pattern and to get to the
answer (7 x 6 = 42) straight away?

Now encourage students to apply this reasoning to
answer the second part of the question.

FURTHER EXPLORATION
ask Card 6

Thi uestion deq ands a more systematic

@ ich 6

Read t ith the_class: ‘In a recent

cricket atch er Bullmar_scored 66 runs,

all in sixes artd fours. - ade Qnly 12 scoring

shots. How many SIX I how many fours
did Basher score?

ﬂ)

Remind students to locate ey wards:
66 runs. 12 scoring shots, awor fours.

Again, encourage the stu%ave a go.
The most sensible first attemp d be six of
Th TQE I incorrect — does this mean that too

0 rsi r@)lﬂwany sixes were sele ted’)

Can we see a pattern whenever a four
exchanged for a six?

No table is provided for this g gD.on for
students to use. Challenge ti®mdo djaw one
up themselves.




Name Date BLM 6

2& Hooptime 3 #4o
Nan sl g

——

In their basketball final, the Sunnyvale Swifts scored 42 points
and won by six points. Sunnyvale scored the same number of
three-point goals, two-poi one-point godls.

How many of eachtype goﬂ}i@ﬁ nyvele score? Use
this table to e}éa utioMa t,@j/
THREE%N WO-POINT ONE-POINT d) OTAL

GOALS 1  GOALS GOALS Qsc RE
Q) =

|
ow resolution )
| © T

How maky pgints did their opponent score? If Hqé;us ored

the same\nufaber of three-point, two-point cu?ne point
oals, howMa each type of goal did

g )k each type of goc (\%

THREE-POINT | NIUO-POfiFy || cOENPOINF|
GOALS 60 €

Strategies @ Locate key words @ Look for a pattern @ Assume a solution @ Use a table or a chart
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Lesson Plan 7

Where D

@ Locate key words
@ Think logically

BACKGROUND

This question is related to the skills developed in
Lesson Plan 5, emphasising the need for the
students to work logically and systematically,
eliminating unwanted and impesSsible solutio
this task, students are givg

them to isolate the solu dgaw

S a
ion. T&b
upon their knowledge of @ er facts and

use it in an unfamiliar aEd nging manner.
ORIENTA

Explain to students that it can often take a number
of clues bgfore an answer to a problem can be

RESOURCES:
@ class of st ents

identified .| Each clue will narrgw
possible aphswers nonethelessmm ore S

‘Guess Who’ with the class. Ask everyone to stand
up and give cl ch as ‘My person is female’,
‘My person is ng a red piece of clothing’, ‘My
person has & na arting with the 18th letter of
the alphabet\ As to sit down if they do not
match the cluas gi @mtil only one remains.
GuIDED Disc Y WITH BLM 7
Read the question witQ the remlnd students
to locate the key wordsNJse c ind my house

number. Write down what Wwe kno

After each clue, ensure that studen
what they have learned about the housesmber.
Guide students through the clues, helping them
narrow down the size and characteristics of the
number. When they have enough clues and have
put them all together, they will reach the solution.
Ask them which clue did not help (knowing that
the number was even after being told that it was
in the four times table).

Once a solution has been found, encourage
students to transpose their answer back into the
question, clue by clue, to ensure that it is correct
and fulfils all the given details.

Wi.tfffduca 5

o | Live?

FURTHER EXPLORATION
Task Card 7

The task card extends students’ abilities in
logical thinking but leaves open more than one
possibility at the final clue. It should be tackled
in a similar fashion to BLM 7, with students

ng~down what they discover after each
cIue is prow 0

‘ - tion witk_the class: ‘Olivia’s
t| ers is growing very large. She

won t II y stickersxshe has. Here are

some clues gave

The number has thre

odd. The tens digit is a

gjts. All the digits are

n e ones and the
hundreds differ by four. @any stickers
could Olivia own?’

Help students to locate thi ke&ords: Three
digits, all odd, tens place offe and‘\

ndreds djffer by four.
O:i i I:@ ﬁre that students w te

down how it narrows down the potential
number of solutions.

Once any of the four potentlal\ werp are
worked out, ask students to Trarsposg their
answer back into the proble ue By clue, to
check its validity. By the
the middle years of pri

4ir own
solutions. This ch foue fosters such
growing indepand

"llmnm\u,;mr.!u

AL TTIERES UL



Name Date BLM 7

Where Do | LiVe?

| live in
Hillview Crescent. See
if you can work out my
ouse : ber from these
down what you
lear myNaumber
af’c ac (ue.

My hquse numbeLhQM(uJ@gﬁern li»{lt I on

P~ e
\/ \
Both o\’c\ﬁ%igi’cs are different. . /

- {
The number ) the four-times table. o/

It is an even\n\K/—a ~ o\
Educat /
\‘fh‘aﬂ‘ﬁﬂ/

My house number is bigger

The digits in my house number add up to nine.

What number in Hillview Crescent is my house?

Strategies @ Locate key words @ Think logically
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éLesson Plan 8

Strategies

@ Locate key words

@ Work in reverse

@ Find a similar but simpler problem

BACKGROUND

This task utilises the problem solving strategy.o
working in reverse and exercises students’
capabilities in using mathemagiedl operatiQns.

tasks could also be solved Yy agsumy S
but this is not the bestay of W
guestions. The stratggy of in reverse is
very effective wheh used inNhgsCorrect
circumstances apid shofll gongly encouraged
where appropylate? \

Q

ORIENJTATION

RESOURCES:
@ dominoes

Dominoeg can be a source Ofl;it n.and
mathematical adventure. Ask WSorre S O; u

dominoes|into groups adding up to values of
between 0 an Suggest that they consider each
tileasat mber. Put two or more

together to form%and six-digit numbers.
@\
{7 7S
\on

\\\

;g, )

)
“i‘i"w}‘ du

Domino Delight

GuIDED Discovery wiTH BLM 8

Read the question with the class, and encourage
students to locate the key words: Twice as many as
Sam. Sam seven more than Sean. Sean 33.

If students don’t recognise it as the appropriate
strategy, prompt them to try working in reverse.

is-a_.good idea at this point to apply this technique
to a similar butsimpler problem, such as ‘I made

eglESs fall than Sam,_| made 10 fall. How many
id Q k over?’ Students will quickly come up

with the r
that this was cal

and, Ropefully, appreciate
ted by working in reverse.

Now encourage stude return\to the original
problem and work in r to solve it.

FURTHER EXPLOQ)N

Task Card 8

This task card also require%s to work in

rclerse;{u;t with a greater number of steps
0

v :;EQ m could be solved byjtrial
umihg a solution and
transposing it into the problem, but stuflents
need to be told which strategymppr priate
for this type of question. |~
Read the question with the

(@% ‘Lagt time |
played 40-Card Shuffle: .k

| won twice as many cards“ss Emma.
Emma won twice as % ardg’as Paris.
than Liam.

Paris won one mo%a
Liam wgn v{e\{no e capdS than Michael.
Mj % one cayd’
Gﬁmany capads did each player in the game

win?’

Help students to locate the key words: 40
cards. Me twice Emma. Emma twice Paris. Paris
one more than Liam. Liam three more than
Michael. Michael one.

Concrete materials will assist many students in
solving this problem. Once an answer has
been achieved, it should be checked in a
number of ways.

Does the total of the cards sum to 40?

Do all of the answers satisfy the given
information?




Name Date BLM 8

Domino Delight

What you need: dominoes

| love to play Domino Fall with my friends. We
line up our dominoes and see who can make _
the most fall at a time. S
, O
Last time we played, | mede the mostfall down. O

Sean madé 3

| made twice as anw OnO
Sam bea’cSn% Qy
How mapy ‘fel for me?

s
O/ \
Show your'working here. L<
0
SN
Q
\/
&

Low resolution

©
3
%///
T \d
N Eqycat®

Now make up a problenroefyour owaWrite it on the lines,
then ask a friend to try and solve it.

N

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

Strategies

@ Locate key words
@ Make a drawing
@ Make a model

BACKGROUND
The ability to think in a spatial context varie
enormously from student to student~Some find it
very easy to manipulate 2D ape”3D shapgs afid to
locate direction and oriengationy whi thegglfind
relatively simple spatiajAasks qﬁc@t. en
for some adults, theAdelingg ft from right
is not automatic.

inflate nature of our
t all born with strength in

These factors aye due
spatial sense. \Ne ar

this area. As/a uence some of us need to
work hard to v g hnd make the best of our
abilities.

However, like all mathematical traits, our ability

Quadley Quest

GuIDED Discovery witH BLM 9

Read the question with the class, and help students
identify the key words: Make as many Quadleys as
you can. Draw, name and write down their uses.

As you check students’ work, make sure that the
shapes they create are flat and ensure that shapes
are not repeated in a differently oriented format.

CI@F R EXPLORATION
Task Cg Q
Jces students tq the pentomino,

This task in
which is comprised 0 onnected blocks.
The instructions for t |V|ty relpain the

same as for the prewous@

Read the question with th hen five
blocks are connected, they aII da
pentomino. Like Quadleys\g{rr;moe are flat.

There are 12 pentominoes in the compléte set.

to think spatially can be imprpve e tas ti ks to see how manv vou
‘Quadley Quest’ will exermseL w F@S Qﬂw LTt1 ®Tei Y

in this areq and explore the strategic use of

drawing ahd m@g a model in the process.
RESOURCES:

@ connecting bleg

ORIENTA on@

Explain to students th@t uadley is a machine
made on the planet Quéd ated four light years
from Earth. Each Quadley i y(jup of four

connecting blocks createq in s

@/ as to be
able to lie flat on a surface.\Rirect uéén OEQ Ca \JJ

BLM 9 and explain that the connecting bl
their table are to be used to form Quathe

a line of four connected blocks to show the
simplest Quadley, called ‘the line’. This is used to
measure things on the planet Quad. Demonstrate
how, no matter how this Quadley is rotated or
flipped, it remains the same type of Quadley.

. Make

Help students to locate the key words: Connect
five blocks together to make fl@ap. Make
all 12 possible pentominoes.._~~

p p N

Ensure that students are cre fla
constructions and that t e not/repeating
pentominoes. Many Iooté_l' e different when

flipped or rotated. Yo t liké to ask the
students to name ento/ino as they
make it such a§ ‘the cross/“the axe’ or ‘the Z’.




Name Date BLM 9

«* % Quadley QueS't {”@3

What you need: connecting blocks

This Quadley is called ‘The Line'. It is used for measuring on
the planet Quad.

O

s can you make?

How man .Q@

Draw edch name it and then write down it the
! »
planet/( @ / \ X
%
%
*
%
%
X
%
Strategies @ Locate key words @ Make a drawing @ Make a model
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Lesson Plan 10

Strategies
@ Locate key words
@ Look for a pattern

BACKGROUND

One of the major objectives of number work in the
middle primary years is to improve students’
mental arithmetic skills. Learning thetimes tables is
an essential prerequisite for be

formal multiplication algogi#thm

[ isi A0 mtrod ed o the
fifth year at school, maHy stude ve he
ability to multiply byt le |g|t umber

to an impressive d gree S found in this
unit deal with Itlpll INyoke the use of a
calculator and sk’s o search for patterns
that will enable t pefully, to draw general
valid conclugio

RESOURCES:
@ calculatprs

ORIENTATION

Explain to|students that a calculator is a machine
that has a\mul tion button, but cannot
multiply. Clcu@ are programmed to turn
multiplicatiqn problegs into addition sums that are
solved very uic@us, the problem 32 x 5 will
be solved by g cal or by adding 5 together, 32
times. Ask the Stud 0 do this and then to
attempt the problem standard multiplication
manner. This demoxstrd temultiplication is

simply a very quick way of ﬂ}yup the same

number over and over again.

N Equed

Multiplying Big Time

GUIDED DISCOVERY WITH
BLM 10

Read the question with the class, and help students
identify key words: Use 3, 7 and 9 to make six 2 x
1 digit sums and find the answers. Which is the
biggest?

arrect each answer before moving on.

4 to doxthe same thing. Is there a

dead the nextoslestion and locate the key words:

At this poin Wson prédictions of a pattern

and a generatwdle will begin to emerge. These

should be tested for th@ldlty.

Ask students what will the rule if two of
ree, three

the three digits are the sa@h as
and six. Encourage them t arlo

FURTHER EXPLOF%N ‘\

I— OW re S le thh the class: ‘Use the dlglts

3, 9, 8 and 2 to make as many 2 x 2 digi
multiplication sums as you can our
calculator to find the answers e gpestions.

Which question gave you the%est answer?’

Help students to locate th rdg: Use 3, 9,
8 and 2 to make the blg 2 dligit
multiplication sum

Ask students to su possible general rule
for any 2 x 2 digit multiplicagtion question.
Read)i;\n art: ‘Now use 1, 7, 3 and 5 to
e thing, o you see a pattern?’
Help studentsS to locate the key words: 1, 7, 3
and 5 to do the same thing. Is there a pattern?

At this point it would be valuable to test
students’ suggestions and then write the general
numbers on the board: Largest, second largest,
second smallest and smallest numbers. Then ask
which combination will give us the biggest
product every time.

As an extension ask the students which
combination will give the smallest answer
each time.




Name Date

BLM 10

Which gave the biggest answer?

Can you see a pattern?

Strategies @ Locate key words @ Look for a pattern
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éLesson Plan 11

Strategies

@ Locate key words
@ Make a model

@ Think logically

BACKGROUND
The ability to be able to transfer from a net to-a

solid is another task that will test the-rnate spatial
capabilities of many students, M0Onethelesg, fdF all

students, however strong eirw, ctice
iISWQs

will result in improvememt.

o

N

@ one die
ORIEN A@

Explain to [students that 3D shapes are called
polyhedraj a word that comeI from the ancient

RESOURCES:
@ examples of cdbes

@ tissue box L4

Br
On the Ne€

\\/—?‘f;\

)

GUIDED DISCOVERY WITH
BLM 11

Read the question with the class, and help students
to locate the key words: Which face opposite C?

Encourage students to have a go after reminding
them of the earlier cited example of the die.

age them to test their ideas by actually
making a model_of the rectangular prism out of

r rd, after traeiqg the two squares and four
c (ﬁ a piece of paper.

FURTH XP5AT ON

Task Card 11
ensure that

Before beginning this task’Car
students comprehend the )imo the terms
edge and vertice.

Read the question with th S: ‘At each
corner or vertice of any rectangular prism,

Greek and translates to mea ‘m@ " E S dr\]fmdtiﬁﬁ_e faces will alwa){s Lz,
great majority of polyhedra cérmta edge: t ill meet at the poin

faces and \vertices. Offer examples of cubes and
prisms to illust is point.

Show studepts that the blueprint of a polyhedra is
called a net. Unﬁéﬂssue box as an example. It
is also a good\ide how a cube in the form of
a die and to de or& e the fact that the opposite
faces of any die ®lwa up to seven. Thus,
three must be oppwssite four~gnd two must be

opposite five, and so\Qn.

marked on this net when it is constructed?’

Again, call for a suggestion anm for its
justification. Then ask students<tQ confirm their
answer by making a model ne
rectangular prism.

40



Name Date

On the Net

What you need: coloured pencils; scissors

Here is the net of a rectangular prism.

If it were to be put together, which face would be opposite (?
Colour in that face.

<

N
E N
/ W
3h Eq a{\oo

U

Cut out the net and fold it together to see if you were correct.

Strategies @ Locate key words @ Make a model @ Think logically
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éLesson Plan 12

1,2, 34

Strategies GUIDED DISCOVERY WITH

@ Locate key words BLM 12
@ Look for a pattern

. Read the question with the class. Due to the
@ Assume a solution

brevity of the question, it is not really appropriate

@ Think logically to isolate the key words, but it is valuable to write
out the question nonetheless.

BACKGROUND Achvise_students that it doesn’t matter where you
‘Mucking around’ with numbers is-ar excellent start and thatthere may well be more than one
way in which creativity and 3 uwed sk|II aff be for ny nurmegical value.
combined in a fruitful mge ents to have a go, and remind them
exercises some of the that it d N;n@pﬂf all soiytions are not found.
solving strategies & |IabI Once a soluti found, it can“often lead to

o another one. Q
RIENTATJO N :
Call for suggestions fro e gpass and then let
Advise the class tha equatlon is a term that them loose on the proble
refersto an tence Just like in English, a

sentence in/m t make sense.

The equation 2 + 3 =5, like all equations, uses FURTHER EXPLOMN
mathematical signs or symbols to show that the Task Card 12

left side o _the equal sign eqLL 8%7 sw}g,é S t arlt is task card encourages

the equalisign. Oh t IOIT ming a solution, thinking
Advise students that there are many signs and logically and looking for patterns. It usesjthe
symbols used |@hs. Have students brainstorm number four exclusively, due to (‘Q-fact hat four
as many as\th come up with and don’t be is a perfect square. This is an jtlealDppagftunity to
surprised if §ign as square root or squared show students the value of th are foot sign.
and other syn bo@nally associated with more Don’t be afraid to extend th ents — they
complex mathg ma rise. If and when they do, love being told that they &doing eally hard
these should be e e d and discussed at length. maths from further up t R]'ool!’

Some of th.e pest at ical Iessons are Advise the stude 44 is/a very clever way
generated incidentaMy, tfdz?(om a chance of maklng . %y g only two fours.
remark or question fro  as

Ad the class that th \Q@I Read ion with/the class: ‘Use the
vise the class that they W no € Ezy u m r times, and any maths signs you
to ma

any Olf theBT&tfllSZSIQnS they undesstand to equatlons that equal 0, 4, 5, 8,
complete - 416-77, 44, 52 and 88.’

As with BLM 12, the question is already in
précis form, so rather than identifying key
words, encourage students to copy it down.

A useful extension would be to ask students to
make up any other equation values that they
can. Encourage the use of calculators where
required.




Name Date BLM 12

1,2,3%

What you need: calculator

Take the numbers one, two, three and four,
in that order. Use any maths signs you know
to make equations that equal from 0-10.

Strategies @ Locate key words @ Look for a pattern @ Assume a solution @ Think logically
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Lesson Plan 13

A Testl

Strategies

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

BACKGROUND

When encountering problems with numero
possible solutions, it is essential to werk logically
and systematically. Finding a pattern is ofgvit
significance and increases #ie ocgan lo
all available answers.

ng

ORIENTATIQ ’Q
Ga?in master, students

Before attempti g.the
should be advjsed t in®faths tests often

questions arg’ nQjss h%rked as wrong or right.
For many p o@ pecially those containing
numerous steps, pe arks can be given for the

working and part for the answer. This becomes
increasing|y the case as the students move through

Tick Tock

Nng Time

GUIDED DISCOVERY WITH
BLM 13

Read the question with the class, and help identify
the key words: Three questions. Two, one or zero
for each. How many ways of scoring four out of six?

Suggest that students name the three questions,
4eh-as A, B and C.

ow call for a strggestion as to how a score of four
G‘ni@no ined. Write this on the board. Then ask

t ' totally different way of scoring
four out lwzk\est. Write this method on the
board. (The ays are two twos and a zero or
one two and two ones.Q
Tell students that we neet™o e up\with a
strategy to help us to get aﬁ possible answers.
Suggest that students think eﬂicg;ns er as
though it were a separate thre€=digi nun%ier. Thus,
the solution of two, two, zer\ﬁnbe seen as 220.

If the students work in this fashion numerically from,

school. A jquestion worth tenlma@wtesras @;ﬁﬁjttgfﬁﬁom _211 to 112, they‘\}/_vil(ljbclel
have eight marks allocated t ofkihg and ° €y egognise a pattern angfind &

two to the answer. Explain to students that while

this may apee a little strange, it is very
much in thgir favedr. Even if they get the answer

to a problery wr hey can still get part marks
if they were gn thé-rght track.

of the possible solutions.

(D
FURTHER EXPLORATISN
Task Card 13 (D'

Read the question with meé'l'ass: ‘Mr Smith
marks projects out of te&g)lnts. his year John

completed four pﬁie@nd sgdred 38 out of a

possible 40 points a piege of paper, list ten
ways that Jol(\pr jects gould have been

mark@e. O
@@s nts to Jetate the key words: Four

rojects. 38t of 40.

Advise students that there are two ways of
scoring 38 out of 40. Can they find them?

Once this has been achieved, ask the students
to work through the problem in a systematic
manner, finding all of the ten, ten, ten, eight
combinations before trying to find the ten, ten,
nine, nine combinations. Ask them to look for
the obvious patterns that emerge.




Name Date BLM 13

A Testmg T‘me

f\,

"5 ’

o A

On a maths test, g e@o# are moQ g.Vllo S:
are

2/2 if both/Ahe @ king and the answer
1/2 if the an\sqar Is wrong but most of the w is\correct.
0/2 if c@e answer and the working are w ﬁ

,(C;):, \

There|were ’chreeLJS%WonI; l"eltl'l 9)[\1 scored fo \r

mark o@)f a possible six. How might John have g@ln d

}'a‘

his matks: <
£
Method '\ . XS

C Z)
Method 2: />?/// ?‘Q/

Method 3: \9/7 Ed UCE\&\O\/
\/

Method 4:

Method 5:

Method 6:

Strategies @ Locate key words @ Look for a pattern @ Think logically
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éLesson Plan 14

Strategies

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

BACKGROUND

This lesson exercises students’ abilitieS to appl
their addition and bonding skifS to the prebl

solving strategies of assuping &soldtigh, an
thinking logically. The ificlusion o\a i
enables them to visualise w@ dto
appreciate the pgwver oian CO
RESOURCES: 2

@ blackboard/or yhitSHeard
@ calculato

C representation.

ORIENTATION

Explain that sometimes collections of objects or

: . a estio
numbers gan vary in quantity nd@WS ms dﬂcuiqr ﬁ) s
as each other. A stamp that e'cdst 50 cerfts

20 years ago might be worth the equivalent of 20,
50-cent stamp y. The total of a large group of
numbers could al the total of a much smaller

group of nu begh higher values.

Write the nurQber one to 13 on the board,
placing them ox a er line. Show the class that
if we split the ling at mber seven, the totals
of the two half lineg wil e.anything like equal.
Where will a split neeq to to make near
equal totals on both sideg of t @’ split
between the nine and the taq will résul

45 and 46.

Splitting the Dialk

"

GUIDED DISCOVERY WITH
BLM 14

Advise students that this task will enable them to
use trial and error and common sense. The picture
on the blackline master will help and should be
used. Ask them to use a pencil as they work through
the task because it is quite likely that the correct
answer may.not be found on the first attempt.

dents, reaththe question and identify the

[ :
Cé@d W a line 3q_that the two parts add

up to th

Although tri error will eventually lead to the

correct solution, logic sts that some attempts
will not be correct. For'exafmple, why isn’t it

sensible to cut the clock fr, to 7\or 1 to 67?

Task Card 14

FURTHER EXPLOF@V \
|

ith the class: ‘This unusual
divided into two parts with
a straight line so that the two parts, when
added up, are as close as possi?t&i_n vajue.
How can this be done?’ .

Help students to locate the @/ord: Divide
the face with a straight line at yhe two
parts add up as closely ag(é;sible

in &logical,

Encourage students to
' d thén to have a go.

common sense fa

They then n to ¥est theff totals and tinker

with é’{s untjithey are satisfied that
@@ t divide ha§ been obtained.

fpm—~ = -\'—‘l/—)-lk_—.._.}/



Name Date BLM 14

Splitting the Dial .

What you need: a ruler and a pencil

Here is a standard clock face.

Use a ruler and a pencil to draw a straight
line across the face. Make sure that the sum — ==
of the two parts will-add up to_be exa

)

NN\ p

Strategies @ Locate key words @ Assume a solution @ Make a drawing @ Think logically

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
This page may be photocopied by the original purchaser for non-commercial classroom use.

47



48

éLesson Plan 15

Strategies

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

BACKGROUND

The strategies exercised in Lesson Plan 14 need-te
be employed again in this numerical-example.

Students’ abilities to bond to the number enflan
essential prerequisite for S |n lay a

vital role in ‘Group War

RESOURCES:

@ paper %

@ calculators

ORIENTAT,

Write the num one to nine on the board.

Have studegnts cut out nine pieces of paper with the
numerals from one to nine written on them. Ask

students to add up the total o
Then ask them to find as maan;s r e S O

finding the total as possible (bonding to ten, bonding

to nine, ang so@Once students understand
grouping and t

in many di rentzintroduce BLM 15.

QQ/

) /
)
“\

e same number can be grouped

he ni
jnf i
the thre dual

T

[N

Group Work

GUIDED DISCOVERY WITH
BLM 15

Read the question with the class, then help
students locate the key words: Use the nine cards
to make three equal groups.

It is likely that most students will begin the task in
a-fairly random fashion. After a short time, ask
them to recatahat we already know about the
ine numbers. Can we use this
e|p us wark out what the total of
oups wust be? How can we
do this? Onc now this, hew can we use logic

to assist in creating the yarge grotps? Now ask
them to apply this logi @ e next\question, using
r

only the cards numbered 6—6.

FURTHER EXPLORATION

Task Card 15

task card extends students’ capabllltles in
t ch'ages them to look for a

pattern. The use of numeral cards simildr to

those used earlier in the lesson is highl
recommended. (U'

Read the first part of the quaﬂqn with the
class: ‘Use the numbers 2— ale three
groups of three number%&add p to the
same total.’

Help students to Iﬁaoh words: Two to

ten. Three groups g up/to the same total.

Ask s ude

gae-thie second part of the problem: ‘Do the
same thing for the numbers 3-11."

ey can/see a similarity to the
d in B4 15. Can they use this
iel them with this task?

Locate the key words: Three to 11. Three
groups of three numbers with the same total.

Again, ask students to use the information
from the previous task to help find a pattern.

éﬂ BoNDING To THE

NUMBER 10

——— il e -




Name Date BLM 15

Group Work

What you need: nine numeral cards

Use your numeral cards numbered from 1-9 to make three
groups of three numbers that will add up to the same total.

0\
o

-+
N ¢

b W LW
-

_/ .OW Iresplu tfan | ~
© ©

Now take-gliay the 7, 8 and 9 cards. Can you ma \\th ee
equal gko with the remaining cards? List ’che,é}ou s here.
Q

&
THE . 0
Lg’;ues / // E
HeRre : S e _ + <\=

"]
+ =
+ =

—-—a

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

@ Locate key words

@ Assume a solution

@ Create a table or chart
@ Think logically

Ask students if they think that this game is one of
pure luck, pure skill or a combination of the two.
Why do they think so?

Let students play in pairs until they understand the
game thoroughly.

GUIDED DISCOVERY WITH

BACKGROUND
Games and an activity-based appredach to teachlng

maths are both highly recommfended. T
much needed motivatio - ap aI

and research has clea \

primary school stugénts I ryeffectively
through this progéss.

The game of 99 o§ Bu S upon previously
acquired skilly of ad and the ability to

multiply by ten ilises several problem solving
strategies.

RESOURCES;
@ one sixysided die
@ calculators

Low rese
ORIENTATI

Teach student to play 99 or Bust. The
students take turns to roll a standard six-sided die
seven times. Th@)ers that are rolled can be
taken as eithey f @ue or ten times face value at

any time. For exam a three is rolled, it can be
taken as either thyee

The winner of the game i t er who, after all
seven rolls, is the closest to Iayer goes

to record their results on a tabig
calculator if necessary.

slightly Jne
over 99, they lose the gamg. En ts gnty éie Ho
and to E u ﬁ“

Challenge a student to a game of 99 or Bust In
front of the class. This will allow you to
demonstrate the structure of the game, to ensure
that all students understand the rules and, most
importantly, to explore the invaluable mathematics
that arise. When one of the players is, for example,
on 94 with one roll to go, ask what the chance is
of reaching 99.

If you are on 91 after your seven rolls and your
opponent is on 84 with one roll left, ask which
number your opponent will need to win. What is
the chance of this number being rolled?

e

concerni

Read the qu
to locate the key word

presents ndents with a mock game of
asks them to make judgements
ralls that hawe taken place.

with the clas then help students
the Yotals to make 99.

The strategy of assumi o tion should be
employed at this point an@”logi appll d. Ask the

students, roll by roll, which
sensible from the point of vi oba\irlrty If,
for example, the first roll o%en as 60, why

is it not sensible to take the nex

ISIO e more

of three as
'7|If the first three rolls are taken as six, three

l ‘ﬂ to end up with 997

FURTHER EXPLORAT(Q)\l
Task Card 16 \

This task card further devel GD'he skills used in
BLM 16 and presents stugé‘g withf a variation
and a challenge that wi em to form
conclusions based or@ rn rg€ognition.

Read the question the gass: ‘Here is a
ay, of play' 0 99 or Bust. It uses
ould Elisa score 99 from
rolls? ThegeAs more than one way of
reaching,9975ee if you can find more than one

answer.’

Locate the key words: 10-sided die. Score 99.
More than one way.

Encourage students to use trial and error as
well as logical thinking when completing this
task. After each roll, ask the students why they
have made their decisions. Why must the first
roll be taken as ten and not 1007 If the first
four rolls are taken as ten, seven, two and
eight, equalling 27, why can’t 99 be achieved?




Name Date BLM 16

Y %ﬁi“‘" B@m—

—

Here is a table showing Felicity's game of 99 or Bust.
She scored the perfect 99.
Can you fill in her totals to see how she made 997

ROLL_—] UNNI TAL

A
Xz |0
Sk 1
{COW[TESOIUTEON

Here is a@er table showing the next game Fell@
Can you\s @how she made 99 this time? \

\R@f/, RUNNING TOYRE
RNGAIIS “’u@/

6
5
2
3
5
2

929

Strategies @ Locate key words @ Assume a solution @ Create a table or chart @ Think logically
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PROBLEM SOLVING TASK CARD 1

f%@) Gridlock ‘Wﬂm

How many squares can be found on this
4 x 4 square?

WHAT YOU NEED:

© pdper Copy this onto a piece of paper and
e coloured | pighlight the different squares.
pencils

27 30 32 25 3 23 26 28 24 33 29

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
This page may be photocopied by the original purchaser for -commercial classroom use.



PROBLEM SOLVING TASK CARD 3

Three's a Crowd

@ pencil
@ paper

WHAT YOU NEED:

TENS OF MINUTES UN% INUTES

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

Ai@ chey Chances @~

Pretend that you are the ’ceg\, erin a
game of Two Dice Roll. 0‘/)

//Url’ce down three instrudffonsthat will

the same

th sides pf ¢h
hanzduc {f\

Write do Fee instructions that will
be in favour of one side of the room
over the other.

Write down three instructions that will
only give one side of the room a chance
of winning.

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
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PROBLEM SOLVING TASK CARD 5

Secret Numbers

WHAT YOU NEED: Pretend you are the teacher in a game
" | of What Number Am I?

Write down a three-digit number, and
© pdper then take questions from the class. See
) they can find the number.

@ pencil

PROBLE?( SOLVING TAsK LAQW r.eSO l UtiO N f
@ .3coring Shots
Z

In a recent cricket match, Bqégpe.r
Bullman scored 66 runs, a sjkes and
ours He made onlg 12

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia. 55
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PROBLEM SOLVING TASK CARD 7

=, Stupendous Stickers

Olivia's collection of stickers is growing
very large. She won't tell how many

stickers she has. Here are some clues | @ pencil
she gave. @ paper

The number has three digi
All the digits are-odd.

The tens dig i& y CO
hundreds

The oneg an
@hckers could Olivia own?

WHAT YOU NEED:

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

© 40 Card Shuffleo

Last time | played 40-Card S&‘E‘l

’cwlce as mang cards as E

@d)sg'o(nﬂ on g&_ an Liam.

ree m cards than Michael.
Michael won one card.

[ won

paper

How many cards did each player win?

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
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PROBLEM SOLVING TASK CARD 9

Perfect Pentominoes

When five blocks are connected
together, they are called a pentomino.

WHAT YOU NEED:

@ 60 connecting

blocks Like Quadleys, pentominoes are flat.

There are 12 pen‘cominoes in the
comptete

ﬁ—\.\ l to see how
- ST

\

% rﬁ ll l- ) ’J \
1 =
PROBLEN! SOLVING TASK LAQW reso l U t 10N f\

\@MuIUpIe I\/Iultlpllcatmn@
é : Use the digits 3, 9, 8and2(§ma e as

many different 2 x 2 dlgl’c ication
//sums as you can.

r calculogs(j@fm the answers

A gave you the biggest

thich qJ
answer?

Now use 1,7, 3 and 5 to do the same
thing.
|s there a pattern?

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
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PROBLEM SOLVING TASK CARD 11

Face to Face

@ pencil and
paper
@ ruler

WHAT YOU NEED:

At each corner or vertice of any
rectangular prism, three edges and
three faces will always meet.

Which three faces will meet at the point
marked on this net when it is

2y Cop

PROBLEYC SOLVING TASK IEAQW reSO| u t I on f\

%Four Signs

Use the number 4 four time
maths signs you knouw, to
/fquahons that equal ’ch

g/iegé:egié%i@@n a epara‘ce

0= 16 =
G = 2 =
5 = bt =
8 - 52 =
14 = 88 =

58
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PROBLEM SOLVING TASK CARD 13

On Your Marks. ..

WHAT YOU NEED: Mr Smith marks projects out of ten points.

@ pencil and
paper

This year John completed four projects
and scored 38 out of a possible 40
points.

On a pieee-of-paper, list ten ways that

/\ ohngsroC oul ave been
’A \ Qy O,
\,_, 5.» -

S

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

\@3 Half Time .o

This unusual clock face has ’cc{ge divided
a into two parts with a s’cralgbﬁgﬂn.

@ ruler />) line must be placed so * '

r Y, / n added up, are close/as possible

@ pencil and C#/Va ,

paper

All You Need to Teach Problem Solving Ages 8-10 © Peter Maher/Macmillan Education Australia.
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PrROBLEM SOLVING TASK CARD 15

Totally Equal
. | Use the numbers 2-10 to make three
WAt vou Neeo: groups of three numbers that
e 10 Sm““f add up to the same total.
gfszf © Do the same for the numbers 3-11.
humbered
from 2- 11
,v 0) @) ,,.l,’.. |
ﬂ&& Wm L
-
< \\
PROBLE SOLVING TASKIeAQW reSO|Ut|On f
Clever RollsI @,
[0
ROLL WHaRYou/NEED:
or Bust. | 10 engfl and

How could Elis
from these rolls?

record the
— running
totals

There is more than one
way of reaching 99.

See if you can find more
than one answer.

S
(\\)
27
Q.
\ %
®
, D
©
S
)
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BLACKLINE MASTERS

BLM 1: SQUARES IN SQUARES IN SQUARES

1+ 4+ 9 =14 squares

BLM 2: Goob THINKING, 99

A B C D E F G H I
2 7 4 9 1 8 3 5 6
11 16 13 18 10 17 12 14 15
20 25 22 27 19 26 21 23 24
29 34 31 36 28 35 30 32 33
38 43 40 45 37 44 _3971 42
47 52 49 54 46753 48 51
56 61 58 63 7 60C
65 70 67772 6 % 8 69
74 79 /76 0 75 77 78
83 88 8590 89 84 86 87
92 % 91 98 93 95 96

08 100 107 102 104 105

5/will appear 16 times : 2:05, 2:15, 2:25, 2:35,
2:45, 2:50, 2:51, 2:52, 2:53, 2:54, 2:55 (two
appearances), 2:56,

BLM 4-=Rwo Dice RoLL
1\B( chance)

2. B (30%hance)
3. BY27/ §1ance)
4. Eithgr A @

5. Either A or

6. B (21/36 chance)
7. B (30/36 chance)
8. B (20/36 chance)
9. B (34/36 chance)

BLM 5: WHATWUMBE

7
e %ic:fmc

501-999

501-749 249
600-749 150
700-749 50
700-709, 720-729, 740-749 30
740-749 10
740-745 6
740, 741, 742, 743, 745 5
741, 743, 745 3
741 1

sQOW2s €S0

BLM 6: HOOPTIME

Sunnyvale scored 7 three-point, 7 two-point
and 7 one-point goals.

Their opponents scored 6 three-point,
6 two-point and 6 one-point goals.

BLM 7: WHeRe Do | Live?

| live at 72 Hillview Crescent.

BLM 8: DoMINO DELIGHT

| made 80 dominoes fall.

M 9: QUABLEY QUEST
RN L]

Names and uses \A@y

BLM 10: MULTIPLYING

Part 1 O) \
[

37 x9 =333
39x7=273

lertien |

79 x 3 =237
93 x 7 =651 ('D'
Astion 73 x 9

97 x 3 = 291 <
The biggest answer was @ q

Part 2
)

24 x 8 =192 %
vo

4= 328
84 x2 =168

The biggest answer was to the question 42 x 8.

The pattern is that the biggest product will
always be created by multiplying together the
second and third largest digits by the largest.
BLM 11: ON THE NET

Face F.



BLM 12:1, 2, 3, 4

Some answers could be:

0=1+2-3x4
1=1x2+3-4
2=1+2+3-4
3=1+(2x3)-4
4=1+2-3+4
5=(1+2)x3-4
6=1-2+3+4
7=1x2+3+V4
8=1x2x3+V4
9=1x2+34
10=1+2A43+

BLM 13: A T€s E
L 4

220 \
20%1::)
0p 2

211

! Low resolll

BLM LITTING THE DIAL

The two halves add up
to 39, h is half of
the total ne to 12.
BLM 15; GR@ ORK
7,6,2=

8,4,3=15
9,5,1=15

BLM 16: 99 or BusTt

Roll Running
Total

60
63
83
89
93
98
99

= O A O N W O

Roll

N O wo N oo b

5’47
F Educ

Running
Total

40
46
51
71
74
79
99

TAask CARDS

Task CARD 1: GRIDLOCK

1+4+9+ 16 = 30 squares

Task CARD 2: NUMBER HuUNT

99 = column J

100 = column F

98 = column C

Task CARD 3: THRee’'sS A CROwWD

3 wiII appear on 76 occasions: 60 times in the

Y CO&

Task CAR

ce and si

Answers will vary

Task CARD 6: SCORING

Bash

Task CARD 8: 40-CARD SH

TASK

Olivia could have 115, 317
713 or 915 stickers in her«<

ARD

STUPENDOUS STICKERS

&

NG

| won 20 cards.

Emma won ten car

Paris won five

Liam w,

A

PN

KSARD 9: PERFECT PENTOMINOES

cards.

on ong-card.

. Dicey @ICES
TAask CARD 5: SECRET N@

Answers will vary

=

1scored 3 fours and 9 sixes.

, 5
iory.

its of hours™place, ten times in the tens of
times in the units of

63



Task CARD 10: MULTIPLE MULTIPLICATIONS

Task CARD 13: ON YOUR MARKS ...

Part 1 8 10 10 10
23 x 89 = 2047 32 x 89 = 2848 10 8 10 10
23 x 98 = 2254 32 x 98 = 3136 10 10 8 10
28 x 39 = 1092 82 x 39 = 3198 10 10 10 8
28 x 93 = 2604 82 x 93 = 7626 9 9 10 10
29 x 38 = 1102 92 x 38 = 3496 9 10 9 10
29 x 83 = 2407 92 x 83 = 7636 9 10 10 9

10 9 9 10
10 9 10 9

TAS@LF Tim
There ar 0 answers, both differing by five.

The biggest product was for 92 x 8

Part 2
13 x 57 =741 Sla— 67
13 x 75 = 97~ \ = 2825

15 x 37 7555 ’Qsl X 37 = 1887
15 x 72 :1069 51 x 73 = 3723

L 2
17 35=&g 71 x 35 = 2485

17x@1 71 x 53 = 3763

7ML x 53 gives the biggest product.

¢

64

he general rule is that the biggest product &~ ‘; _
ill always be 'ObtalLanplyEﬁﬁ-,Q |TU Q rl \
lpgether the bigges li€st d Sk CARD TALLY EQUAL
second and third biggest digits. Part 1 Par
TAsk 11: Face 1O FACE 8,7,3=18 9'(;@: 2
Faogs Uryand Z. 9,5 4=18 1'0’35 21
Task & ARD@ FOUR SIGNS 10,6,2=18 & 7,3=21
0=4+%- % ) TAsk CARD 16: B&LLS
4= j + 4 N\V4 4. /// Roll v Roll Running
5=7+V4+ M /7 O otal Total
8=4x4-4-4 Educa)% 10 10
14=4+4+4+V4 17 7 80
16=4+4+4+4 2 37 2 82
2=4x4+4+4 8 45 8 90
A4 =44 + 4 -4 4 85 4 94
52=44+4+4 4 89 4 98
88 = 44 + 44 1 99 1 99




All the tools a smart
teacher needs!

II b to tackle

| find these strategies:

All you need to teach . . . is a comprehensive series for

smart teachers who want information now so they can

get on with the job of teaching. The books include

up-to-date on-thetates pe agosgies, and then

interpret that inf matlo ctlcal actiwities and

mme wﬁo
<:? LEssoN PLANS
% WORKSHEETS
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ANSWERS =
Q your students lo caI a .creatlve thinking |
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e Look for a
= Assume q SO
= Create a table
* Work in reverse
* Find a similar but™s{
* Make a model

background information so teachers can stay
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e Think logically.
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