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Boxed   in  or  breaking  out ?

How can you pass through all points with 4 connected straight lines?



Does  BOB  win ?

How can you pass through all points with 4 connected  straight lines?

A solution is not the 
end of a problem

can you do it with 3 
lines?



Is this the solution?

How can you pass through all points?

Can you do it 
with one line?



Is this the solution?

How can you pass through all points?

Can you do it 
with one line?



SA Friday?
Pushing the constraints

How can you pass through all points?



The problem is
Do we teach mathematical modelling or curricular mathematics?

How can you pass through all points?



RELEVANCE
When am I every 
going to use this?

Mathematics lessons are very often not about 
anything. You collect like terms, or learn the 
laws of indices, with no perception why
anyone needs to do such things 

COCKROFT ‘Maths Counts’ 1982

Math  skills Maths  kills



A little boy and his transformers

Which one is the most powerful?
Overbite 50.5
Snarl 51
Dreadwing 49

using technology to scaffold a problem
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Modelling Cycle 
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POSE the Question
RW problem statement

Collect DATA
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Modelling Cycle + Technology



Einstein
an observation on the nature of the way in which knowledge grows  

‘If we always do what we have always 
done, then we will always get what we 
have always gotten.’



Generalisation – not if but when

There is a stage in the curriculum when 
the introduction of algebra may make
simple things hard, but not teaching 

Algebra will soon render it impossible 
to make hard things simple

Tall and Thomas  1991



Excuse me Mister can you give me 
change for $10.

With a pocket full of $1 and $2 coins …

Change for $10 



Change for $10 

Generalisation



HEXAGON 



HEXAGON 

What percentage have have been removed?



HEXAGON 



HEXAGON 



HEXAGON 



HEXAGON 



HEXAGON 



HEXAGON 



Which square number ends in 3?

625
The product of two whole numbers 
separated by one whole number is 

one less than a square whole number



How long is the piece of rope?

How much rope is required to tie a knot?

How many knots can you put into the 
rope?

Knot  the  rope 



Length with Knots in 3mm cord

y = -28.949x + 904.1
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EFFECT OF KNOTS IN ROPE

y = -45.227x + 902.05
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Knots (5mm) different pattern

y = -51.318x + 911.14y = -45.227x + 902.05
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Knot  the  rope



Pyramid Volume

Why  1/3  ?



What features of a mathematics 
classroom make a difference in 
what students ultimately learn?

Highest learning gains on a mathematics 
performance assessment were related to the 
extent to which tasks were set up and 
implemented in ways that engaged students in 
high levels of cognitive thinking and reasoning.”

Smith & Stein 1998



How can I support High-Level Thinking 
and Reasoning

Tasks that build on students’ existing 
knowledge.
a sustained press for justifications, 
explanations, and meaning through 
questioning, comments, and feedback.
Frequently drawing together the conceptual 
connections..

connection + dialogue + reflection



How can I support High-Level Thinking 
and Reasoning

Scaffolding a task while maintaining the 
complexity.
The teacher or students model high-level 
performance.
Giving students the means to monitor their 
own progress.
Allowing students sufficient time to explore, 
not too little or too much.

assistance + vision + feedback + TIME



from  application tasks

to  modelling tasks



– the limpet -



– the limpet -

ratio Yallingup 
WA  Group1

Yallingup 
WA  Group2

Number of shells in 
sample (n)

28 40

Mean 0.717 0.767

Standard Deviation 0.053 0.088

Lowest ratio  (Xmin) 0.619 0.548

First Quartile (Q1) 0.680 0.714

Median 0.715 0.759

Third Quartile (Q3) 0.765 0.823

Highest Ratio (Xmax) 0.807 1.000

Interquartile Range 0.085 0.109



SECTOR CONE

Central 
Angle

Arc Length Area Base 
radius

Cone 
Height

Volume

345 72.3 433.54 11.5 3.43 474.73

330 69.1 414.69 11.0 4.80 607.68

315 66.0 395.84 10.5 5.81 670.72

300 62.8 376.99 10.0 6.63 694.63

285 59.7 358.14 9.5 7.33 692.89

270 56.5 339.29 9.0 7.94 673.26

255 53.4 320.44 8.5 8.47 640.88

240 50.3 301.59 8.0 8.94 599.45

225 47.1 282.74 7.5 9.37 551.79

210 44.0 263.89 7.0 9.75 500.13

195 40.8 245.04 6.5 10.09 446.30

180 37.7 226.19 6.0 10.39 391.78

165 34.6 207.35 5.5 10.67 337.85

150 31.4 188.50 5.0 10.91 285.59

135 28.3 169.65 4.5 11.12 235.90

120 25.1 150.80 4.0 11.31 189.56

105 22.0 131.95 3.5 11.48 147.24

90 18.8 113.10 3.0 11.62 109.51

75 15.7 94.25 2.5 11.74 76.82

60 12.6 75.40 2.0 11.83 49.56

45 9.4 56.55 1.5 11.91 28.05

30 6.3 37.70 1.0 11.96 12.52

15 3.1 18.85 0.5 11.99 3.14

– the limpet -



How many 4 cube houses are there?

CUBE HOUSES 



5 CUBE HOUSES 



Decartes
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Modelling Cycle

Students choose, use and develop mathematical models and procedures with 
attention to assumptions and constraints
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They solve problems in a wide range contexts and communicate the results of 
these investigations. They extend their problem solutions by generalising, or 

changing the initial constraints of a situation for further investigation.
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Modelling Cycle

Students use technology to develop mathematical ideas and solve 
problems.



POSE the Question
RW problem statement

Collect DATA
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RW meaning of solution

Communicate

Accept

mediator

Modelling Cycle

They describe the major features of mathematical structure, and use of logical 
argument in mathematical discourse and applications of mathematics.



If mathematics teachers fill the allotted time with drilling
their students in routine operations they kill their interest,
hamper their intellectual development, misuse their great 
opportunity.

But if they challenge the curiosity of their students by 
setting them problems proportionate to their knowledge, 
and help them to solve their problems with 
stimulating questions, they may give them a taste for, and 
some means of independent thinking.

G Polya 1973



Lame has been approached by TTT Farms  (TOMMY   TINN   TROUT   
FARMS) to suggest an appropriate management procedure for a 
potential new fishery in the lake at Lilydale National Park.

When first investigated, a lake in a Lilydale National Park was stocked 
with approximately 10000 trout.   Research experience has shown in 
similar lakes to that in Lilydale NP when left to natural factors, the trout 
numbers in the lake increase on average by 20% per year.   For the 
lake’s fishery to remain viable there needs to be at least 750 fish in the 
lake.   
Overpopulation of fish in the lake is an issue.  Overpopulation of the 
lake can cause a dramatic fish kill, where up to 95% of the fish stock 
may die. The carrying capacity of the lake is assumed to be 
approximately 5 times the current capacity of 10000 fish.



Strategy 1.
Do nothing to disrupt with the normal population control of the fish in 
the lake.  Fishing in the lake shall be on a catch and release basis. 
Strategy 2.
Fishing will be permitted.  The total catch allowed for all fishing 
licenses issued would be 1800 fish per year.
Strategy 3.
Have a single approved fishing contractor who is licensed to remove 
up to 2500 fish from the lake each season.
Strategy 4.
Permit the fish population to reach 25000 fish, then issue and monitor 
amateur fishing licenses that would a maintain fish stock at this level.



M
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today.

Time

Investigate 
the Real 
World

Active  
participation

Appropriate 
Content

Motivate to take 
Risks

Develop Deep 
Understanding

The Teaching Puzzle

Letting them know themselves as thinkers

Wild



twenty years ago;

The best time to plant a tree 
is

the second best time is

today.



Year 7 MathematicsYear 7 Mathematics



NUMBER





NUMBER

Which square number ends in 2 ?

• Write down the squares for the first 20 
numbers.

1 2 =   
2 2 =

• Write out the squares for 
1,   11,   21,   31,   41,   51,   61,   71,   81,   

91

Observe the results.  Make a general statement 
that could be always TRUE about the question



What is the length of the side of a square What is the length of the side of a square 
that has the same area as the rectangle?that has the same area as the rectangle?

NUMBER

18 m

5 m



How can you mentally calculate  41How can you mentally calculate  4122 ??

NUMBER

A

B C

D

41

41



The triangle in a circle where one The triangle in a circle where one 
side is a diameter for the circle.side is a diameter for the circle.
NUMBER



What What number(snumber(s) divide into the sum of ) divide into the sum of 
3 consecutive whole numbers ?3 consecutive whole numbers ?
NUMBER

o Use 27 as the first of the 3 consecutive numbers
o How do you make consecutive whole numbers?
o What number divides into the sum of the 3 consecutive 
numbers, without having a remainder?
o Make another 3 consecutive numbers, and calculate the 
total of the 3 numbers.
o Do any of  the numbers that divide into the first total 
number divide into the second total number?
o What have you found about the numbers that divide into 
the sum of 3 consecutive whole numbers?
o Test your ideas on the sum of 3 other consecutive 
numbers.
o If there is a pattern,  can you suggest why it exists?



5 is a factor of the sum of 5 5 is a factor of the sum of 5 
consecutive whole numbers but consecutive whole numbers but 

NUMBER

4 is a factor of the sum of 4 4 is a factor of the sum of 4 
consecutive whole numbersconsecutive whole numbers

Could this statement be true?



HOW  DO  THEY CONVERT 
THE  TIMES  AND 

DISTANCES FOR  THE 
EVENTS in the DECATHLON. 

PENTATHLON and the 
Modern PENTATHLON into 

POINTS?

IS  THE  SCORING SYSTEM 
FAIR?

10 events for one medal   THE DECATHLON



FOLD  PAPERFOLD  PAPER

GEOMETRY

Fold a piece of paper to produce  
a  Rectangle
a  Square
a  Parallelogram
a  Kite
a  Rhombus
a Right Angle Triangle
an Isosceles Triangle
an Equilateral Triangle






