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About me

I have worked as a: 

• Mathematics teacher, tutor, mentor and G&T coordinator; 

• Lecturer in mathematics education/ pedagogy/assessment/special ed and 
research methods at ECU and UWA (incl. Singapore/Hong Kong/Vietnam); 

• Consultant for CEO, AIS, GATCA (WA); 

• Researcher and author; 

and

• MAWA Committee member
(President elect) 



Background

In 2013 a team of ECU researchers were 
commissioned to report on the status of 
STEM Education in WA Schools. 

The results revealed: 

• declining performance in STEM subjects 
against our international competitors;

• increasingly negative attitudes towards 
STEM subjects (internationally; and 
between Year 4 and Year 8); 

• declining participation in academically 
demanding STEM subjects; and 

• concern about the low proportion of 
Australian students reaching the 
advanced achievement benchmarks. 



Background

Challenges specific to WA include: 

• a strong negative impact of social 
disadvantage, geolocation and 
gender on achievement, attitudes 
and participation (i.e., the gap);

• concerns about teacher 
qualifications and out-of-field 
teaching; and

• the need to ensure fair and even 
delivery of support across the state
(shown to scale)



The Good News

On the positive side, the research 
revealed: 

• widespread industry support for a 
diverse range of initiatives to 
support STEM education; and

• a willingness to work with educators 
who provide specialist expertise 
e.g., understanding of curriculum.

Companies just wanted evidence to 
justify their investment. 



• The Trends in International Maths and Science Study is conducted 
every four years to collect data on maths and science achievement in 
Year 4 and Year 8.

• TIMSS compares performance of students in approximately 57 countries

• The Programme for International Student Assessment is conducted 
by the OECD every three years to collect data on reading literacy 
and mathematical literacy of 15 year-old students. 

• PISA compares the performance of students in approximately 65 countries

International Benchmarking Studies





So what can we do?

Let’s look at the facts: 

• Education is under increasing scrutiny
• Teachers are working harder than ever 
• Teachers are burning out and leaving the profession
• Students lack confidence in mathematics
• Huge emphasis on summative assessment

The solution…?

• We need to trust our educators more
• We need to help our teachers to work smarter not harder
• Burnout is a bad outcome for everyone
• We need to increase student responsibility and confidence
• We need to increase the emphasis on assessment for learning



Challenging misconceptions

Of 
mathematics 
teachers…

I’ve never 
been good 
at maths

I’m on my own!

Can you help?
There’s only one 
path to a solution Maths is not creative /

There’s only one correct answer

Why are we 
doing this?

Maths is 
too hard; 
just make 
it easier!

Maths is 
not for 

everyone

Australia’s 
doing ok

Smart 
kids 

don’t need as 
much 
help

I’m just 
not smart 
enough!
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The Score Card (TIMSS 2015)

• International Ranking (Year 4 Mathematics)
• 11th place TIMSS 1995

• 28th place TIMSS 2015 

• International Ranking (Year 8 Mathematics)
• 13th place TIMSS 1999 

• 17th place TIMSS 2015

Thomson, Wernert, O’Grady & Rodrigues (2016)



Sample Year 4 TIMSS items
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Sample Year 4 TIMSS items

Of course, chance effects 
explain 25% in this case!



The Score Card (TIMSS 2015)

• While our 2015 scale score is no different from
1995, our international competitors have increased 
and we have fallen in the rankings

• What is it that they are doing that we aren’t?

• Not the gap between high and low achievers
• Australia – 275 points 

• Singapore – 280 points



TIMSS Advanced Achievement Benchmarks

• Just 9% of Australian Year 4 students reached the advanced 
achievement benchmark in mathematics, compared to 50%
of students in Singapore 

• Just 7% of Australian Year 8 students reached the advanced 
achievement benchmark, compared to 54% of students in 
Singapore 

Thomson, Wernert, O’Grady & Rodrigues (2016)



Stimulating Reasoning using open-ended tasks
Australian Primary Mathematics Classroom, 23(1), 32-35 



Stimulating Reasoning using open-ended tasks
Australian Primary Mathematics Classroom, 23(1), 32-35 

4 39
Which one is the ‘odd’ one out? Explain your reasoning. 



Stimulating Reasoning using open-ended tasks
Australian Primary Mathematics Classroom, 23(1), 32-35 



Presenter
Presentation Notes
Try googling maths teacher and see if you notice any similarities between the images you see… Here are some I prepared earlier…









 have no friends 
(except other maths teachers);

 are not married or seeing anyone;

 are usually fat;

 are very unstylish;

 have wrinkles from thinking so hard;

 have no social life whatsoever;

 are 30 years old; and

 have a short temper.  

Teachers of mathematics:



• Professor Jo Boaler (Stanford/Cambridge)

• Reframing students’ and teachers’ 
perceptions of mathematics

• Developing a growth-oriented mindsets

• Focusing on developing understanding

• Challenging many myths about 
the brain and learning maths

• Free resources are available:

• www.youcubed.org

Growth Mindset

http://www.youcubed.org/




Low-floor, high-ceiling tasks

A tiered task is a learning activity that 
has multiple entry and exit points. 

Tiered tasks are suitable for students of 
a wide range of abilities since they allow 
students to work at their own level. 

Low-floor, high-ceiling tasks are accessible
to all students yet allow students to 
demonstrate diverse levels of achievement. 







Finding problems
• 45 worked examples and 200 

problems with solutions drawn 
from across the curriculum

• Each chapter focuses on a 
particular PS strategy

• Transfer of learning

• Purposefully teach PS strategies. 



Resources for Collaborative Problem Solving

Dr Paul Swan & David Dunstan



Professor Peter Sullivan

• Lead author, AC:M

• Extending and enabling prompts ensure  
tasks are suitable for a range of students



Alex Bellos

• Author of
Alex’s Adventures in Numberland

• Well-written

• Easy to read



MAWA

• 48 pages

• Affordable ($15)



MAWA

• 48 pages

• Affordable ($10)



https://education.ti.com/html/quiz/stem-contest.html

https://education.ti.com/html/quiz/stem-contest.html
https://education.ti.com/html/quiz/stem-contest.html


Year 8 Sample Question TIMSS Advanced Achievement Benchmark



Year 8 Sample Question TIMSS Advanced Achievement Benchmark
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POLYNGO

Materials
A set of polyhedral dice
A BINGO card

Instructions
Roll all of the polyhedral dice. 

Use some (or all) of the numbers and 
the four operations to make numbers 
on the BINGO card. 

The winner is the first player to make 
all of the numbers in a row, column or 
diagonal of their card. They need to 
record their calculations. 



POLYNGO

Materials
A set of polyhedral dice
A BINGO card

Instructions
Roll all of the polyhedral dice. 

Use some (or all) of the numbers and 
the four operations to make numbers 
on the BINGO card. 

The winner is the first player to make 
all of the numbers in a row, column or 
diagonal of their card. They need to 
record their calculations. 

7 – 1 = 6

8 + 8 + 7 – 1 = 22

8 + 2 + 1 = 11

(8 + 8) x 2 – 1 = 31



NOGGLE

Materials
9 dice

Instructions
Noggle is a number game that works the same 
way as the word game with the similar name. 

Roll the 9 dice and arrange them as a 3 x 3 array. 

Players use some or all of the numbers and the four 
operations (i.e. +, -, x and ÷) to get as close to an 
agreed target (e.g. 50) as possible. 

The first player to reach the target number exactly 
scores 10 points. If neither player reaches the target, 
the player who is closest receives 10 points minus 
the number they are away from the target.



POWERBALL NOGGLE

Materials
9 dice

Instructions
Noggle is a number game that works the same 
way as the word game with the similar name. 

Roll the 9 dice and arrange them as a 3 x 3 array. 

Players use some or all of the numbers and the four 
operations (i.e. +, -, x and ÷) to get as close to an 
agreed target (e.g. 50) as possible. 

In this variation, players must use the number on the 
central die. Hint: Use a different colour die so players 
cannot simply move any number to the centre. 



Chicken Nugget Problem

The chicken nugget problem caused mathematicians a 
real stomach ache until they worked out that there is a 
maximum number of nuggets that cannot be purchased 
in a single transaction!

Say nuggets can only be bought in packs of 4 and/or 7. 

What is the largest number it is impossible to buy?



Chicken Nugget Problem

The chicken nugget problem caused mathematicians a 
real stomach ache until they worked out that there is a 
maximum number of nuggets that cannot be purchased 
in a single transaction!

Say nuggets can only be bought in packs of 4 and/or 7. 

What is the largest number it is impossible to buy?

Clearly it is not possible to purchase 1, 2 or 3 nuggets. 
It is also not possible to purchase 5 or 6. 
It is possible to purchase 8 nuggets but not 9 or 10. 
It is possible to purchase 11 or 12 nuggets, but not 13. 
It is possible to purchase 14 nuggets, but not 15. 
It is possible to purchase 16 nuggets, but not 17. 
It is possible to purchase 18, 19, 20 or 21 nuggets…



DISCARD

Equipment
• 2 x 6‐sided dice
• A deck of cards (1s – 12s / A – 9, J, Q K)

Instructions
Each player is dealt 8 cards. The remaining cards are placed on the table as 
the stock pile. Players take it in turns to roll two six‐sided dice and to match 
cards from their hand to the numbers rolled in one of the following ways:
1.  A single card may be matched to the sum of the two numbers rolled

E.g., if a 6 and a 2 are rolled, then the player can discard an 8.
2.  Two cards may be matched to the two numbers rolled on the dice.

E.g., if a 1 and 4 are rolled, the player discards a 1 and a 4.
3.  If the player has just one card remaining, they need only match it with

one of the dice. E.g., if a 1 and a 6 are rolled, the player may discard
either a 1 or a 6.

If a player is unable to make a match during their turn, they must draw a card
from the stock pile. 

The winner of the game is the first player to discard all of their cards. 



Number Thief!

The notorious number thief has struck again!

Three of the digits appear to have been stolen. 

So far it seems that the digits that the digits 
taken have been selected at random. 

Instructions 
Roll three ten-sided dice to determine the three digits 
that have been stolen. 

For example, the missing digits may be 2, 3 and 7. 

If two or more dice show the same digit, then roll again. 

Mathematicians are worried that other digits might 
go missing and so are hoping to be able to use the 
remaining digits to replace all of the numbers from 
1 to 20 in case there’s a national number shortage. 

Example
Since 2 and 3 are missing, we 
can’t do 3 – 2 = 1 or 3 + 2 = 5. 

Fortunately, we can calculate 
5 – 4 = 1 and 6 – 1 = 5. 



UnPrime

Equipment
• One counter for each player
• 2 x 6-sided dice

Instructions
Players take it in turns to roll 
the dice, adding or multiplying 
the two numbers.

They must then move their 
counter forward that number 
of spaces. 

If they land on a prime number, 
they must move their counter 
back to the START!
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