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Who am I?
 I have worked as a mathematics teacher, tutor, and lecturer in 

mathematics education at The University of Western Australia 

 Taught postgraduates in Singapore, Hong Kong and Vietnam

 President, Mathematical Association of Western Australia

 Former Editor, Australian Primary Mathematics Classroom

 Published Author

 Problem Solving in Primary Mathematics (2017)

 Foundations of Primary Mathematics Education (2019)

 Independent Mathematics Education consultant

 Participated in AAMT’s April 2019 Singapore Study Tour

Sentosa, 2019



International Benchmarking Studies

● 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







Remember… what students are like when they 
arrive at school – excited and keen to learn!

TIMSS and PISA reveal that students’ attitudes 
towards maths become increasingly negative 
between Years 4 and 8. 

Motivating Students



Motivating Students



Student Perceptions of Maths Teachers



Student Perceptions 
of Maths Teachers



Student Perceptions of Maths Teachers







Teachers of Mathematics
 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.  



Professor Jo Boaler

● Professor Jo Boaler of Stanford University applied 
Professor Carol Dweck’s work on mindsets to 
mathematics. 

● There is clear evidence student with a growth mindset 
do better in maths than those with a fixed mindset. 

● We can hold multiple mindsets about different things 
e.g., I am good at football, but not maths!

● Jo’s youcubed.org site is an excellent source of short 
videos and resources. 

(I met Jo on the Gold Coast in 2017, 
where ~500 maths teachers/groupies 

waited for autographs and selfies!)

http://www.youcubed.org/


Mathematical Mindsets

● Neurological research tells us brains create new 
pathways when we make mistakes, not when we 
confirm what we already knew. 

● Like weight training, we must progress to more 
challenging tasks in order to continue to grow. 

● Jo refers to low-floor, high-ceiling tasks. 

● These are tasks which are accessible to all but provide 
sufficient challenge for even the strongest students and 
allow students to demonstrate diverse levels of 
achievement.  



Tiered Tasks

A tiered task is a learning activity that 
students can work on at various levels. 

Tiered tasks provide multiple entry 
and exit points, so:

• they are inclusive of students 
working at a range of levels

• students are able to demonstrate 
diverse levels of achievement

(I took this picture in the Vatican and 
think it provides a good visual for what 

educators try to achieve with tiered tasks.) 







Maintaining Performance: TIMSS 2019
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TIMSS Mathematics Rankings (1995-2019)

1995 1999 2003 2007 2011 2015 2019

Year 4
Maths

1st - 1st 2nd 1st 1st 1st

11th - 16th 14th 19th 23rd 23rd

Year 8 
Maths 

1st 1st 1st 3rd 2nd 1st 1st

16th 13th 14th 14th 12th 13th 7th



TIMSS Mathematics Scale Scores (1995-2019)

1995 1999 2003 2007 2011 2015 2019

Year 4
Maths

625 - 594 599 606 618 625

546 - 499 516 516 517 516

Year 8 
Maths 

643 604 605 593 611 621 616

530 525 505 496 505 505 517



Sample Year 4 TIMSS item



Sample Year 4 TIMSS item



Sample Year 8 TIMSS item



Sample Year 8 TIMSS item



The Score Card (TIMSS 2015)

● While Australia’s TIMSS scale score is no different 
from 1995 – 2015, other countries have significantly 
improved their performance. 

● As a result, Australia has 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



Singapore Tour

Singapore leads the world in 
maths and science achievement. 

So what do Singapore teachers 
do that’s so different?

This was part of the rationale for 
AAMT’s inaugural Singapore 
Study Tour in April 2019. 

Participants on AAMT’s inaugural
Singapore Study Tour in April 2019. 



Same, same, different…
 Singapore and Australia are both island nations, 

with a strong British influence, close neighbours

 Singapore significantly outperforms Australia in 
mathematics and science achievement

 Australia aspires to achieve results like Singapore

 Just ‘copy’ what Singapore does (simplistic)

 Very different cultural contexts 

 Different value placed on learning/teaching



Singapore Tour

Despite the difference in student 
achievement, there were only minor 
differences in classroom practice. 

It seemed that teachers in Singapore 
do a great job in the Singapore context, 
while Australian teachers do a great job 
in the Australian cultural context. 

Singaporean and Australian teachers 
felt there was a great deal that they 
could learn from each other about 
refining their practice. 

There was a very strong sense that it 
would be a mistake for one country to 
simply ‘copy’ what worked in the other. 



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)



Professor John Hattie

● Former Professor of Education at UWA

● Conducted meta-analyses of studies 
involving > 300 000 000 students

● Explored 252 influences and effect sizes 
in relation to student achievement

● Concluded collective teacher efficacy 
is the most significant influence on 
learning (ES = 1.57)

● Average of all effects was 0.40

● Almost everything works (17 have ES < 0)
John Hattie at a Corwin event in Melbourne. 
MAWA now has a partnership with Corwin, 
who manage Visible Learning in Australia.









Maturing Assessment
Professor Dylan Wiliam

I met Dylan Wiliam at a QELi event in Cairns



Stuck?
Just as well you came

to school today!



Learning from one another…

 Singapore (719 km2) vs Perth (6418 km2)
(vs Western Australia 2 646 000 km2 

 Singapore has far greater consistency in:
 Teacher education

 Curriculum implementation (vs Australian states)

 Quality of teaching resources

 Teacher professional learning

 Status of teaching as a profession

 WA is also extremely isolated (which has 
worked in our favour with Covid-19)



In 2021, I have been visiting teachers at 
Coober Pedy, which is a very remote school 
900 km (9 hours’ drive) from Adelaide. 



Teachers at remote schools are isolated and lack 
the same level of access to professional networks 
and professional learning. Burnout rates are high 
and teacher retention rates low. This results in a 
fragmented learning experience for students. 



MAWA Events
• Have Sum Fun

• Have Sum Fun Online

• WA Maths Problem Solving Program

• WA Maths Olympiad

• Maths Talent Quest

• Maths: Empowering Girls 

• National Maths Summer School

(Entry discounts apply for member schools)

MAWA’s Have Sum Fun 
Face to Face Competition



Annual Conference
• November each year

• Attracts 800+ delegates p.a.

• High quality PL program

• Virtual delegates added 
from 2020

MAWA’s Annual Conference
Crown Convention Centre



Problem 
Solving 
Strategies

There is no one list of problem solving 
strategies. Strategies are often known by 
different names. 
Research suggests that students need to 
develop confidence with a range of 
strategies so they can apply alternatives 
if their initial attempts are unsuccessful. 
Research also tells us that teaching 
specific strategies is a better approach 
than teaching specific problems. 
This was my thinking behind the 
structure of Problem Solving in Primary 
Mathematics. 



Who was George Pólya?

• Polya was a Hungarian mathematician 
who later worked at Stanford University 
where he wrote extensively on Problem 
Solving. 

• In How to Solve It (1945), Polya suggested 
a four-step model for problem-solving 
that remains widely used today: 

1. Understand the problem
2. Devise a plan
3. Carry out the plan
4. Review / extend



A list of strategies…

Make a List

Counting Techniques

Draw a Diagram

Use a Grid or Table

Solve a Simpler Problem

Eliminate Possibilities

Look for a Pattern

Logical Thinking

Act it Out

Work Backwards

Guess, Check and 
Improve

Use Algebra

Write a Number Sentence

Lateral Thinking

Mixed Problems



A look inside…



Each chapter 
begins with 
some worked 
examples…



Followed by 
problems 
for students 
to work on…



Enabling & Extending 
prompts

• Professor Peter Sullivan (Monash) 
provides excellent suggestions and 
examples of rewriting closed questions 
as open-ended tasks. 

• He also introduced the idea of enabling 
and extending prompts. 

• Used properly, enabling and extending 
prompts allow any to be differentiated 
for a range of student needs. 

• Teachers often tell us differentiation is 
the most challenging part of their work. 



New Edition…

• Yesterday I released the updated edition 
of my Problem Solving book. 

• Available as a pdf download via my 
website www.drjohnwest.com.au

• 120 pages / colour

• Normally A$20; special offer 50% off 
for conference delegates

• Please enter the code MME2021
at the checkout

http://www.drjohnwest.com.au/


Working like 
mathematicians
Providing opportunities for students to work like 
mathematicians has numerous benefits for students 
and teachers: 

• Mathematicians are inherently curious
(in a similar way to many young children). 
This can offer many opportunities for 
engagement. 

• Most mathematicians think about ‘problems’ in 
the same way normal people think about puzzles
(i.e., they are fun to work on). 

• Success in solving problems can be very satisfying 
and highly motivating. 

• Setbacks can also be challenging and frustrating, 
which are recognised as crucial in building 
student confidence and resilience. 



Hello!





Find me online at www.drjohnwest.com.au

http://www.drjohnwest.com.au/


Hello!

Thank You



http://bit.ly/2PfT4lq
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