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OK,  we  need  to  do  better,  but  how?
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TIMSS & PISA 2015
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Over time in TIMSS …

No  significant  changes  in  20  years  (1995  – 2015)!
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PISA 2012 vs PISA 2015
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Over time in PISA …

(Source:  Masters,  2016,  np)
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Compared with other economies…

TIMSS
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Compared with other economies…

PISA



Year  4  mathematics  
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VIC in TIMSS 2015 
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VIC over the TIMSS cycles
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VIC in PISA 2015 
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In  this  same  period,  there  has  also  been  no  significant  
change  in  mathematical  literacy  in  Victoria  (Cook  &  Jacks,  
2016,  np)

VIC over the PISA cycles
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The migrant effect



(Jerrim, 2015, p323)
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Concern #2

“Why  are  we  
learning  this?”

“When  are  we  ever  
gonna  use  this?”



• Student	
  engagement

17

Concern #3



• Declining  proportions  of  Year  12  students  (incl  female  
students)  doing  advanced  mathematics
• Only  6.8%  of  Year  12  girls  studying  advanced  mathematics  
in  2014  (AMSI,  2016)

• Declining  numbers  of  mathematics  graduates  across  AUS
• 300  across  AUS  in  2014,  lowest  since  2001  (AMSI,  2016)
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Concern #4



• Graduates  in  Australia  with  qualifications  in  STEM  (excl health  
subjects):
2001:  21.7%
2011:  16.5%
(Hackling,  Murcia,  
West  &  Anderson,  2014)

19(Accenture,  2011)



Over the past two decades, there has been no higher priority
in Australian school education than raising students’
literacy and numeracy levels. The introduction of state and
national literacy and numeracy tests, the publication of
NAPLAN results on the ‘My School’ website and national
partnership funding focused on literacy and numeracy have
been among many government initiatives designed to lift
levels of student performance in these fundamental skill
areas. Despite the high priority given to literacy and
numeracy, the recently released PISA, TIMSS and NAPLAN
results show no improvements in secondary schools. And
there is no obvious reason to expect improvement in the
future. (Masters, 2016, np)
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Despite priority and funding …



the answer is not to do more of the same. Reworking the
school curriculum, testing students’ numeracy levels and
maintaining existing approaches to teacher professional
development are unlikely to produce world-­class
improvements. (Masters, 2016, n.p.)
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Thinking outside the box



TIMSS	
  Year	
  4 TIMSS	
  Year 8 PISA	
  15yo

Singapore Singapore Singapore

Hong	
  Kong Korea Hong	
  Kong

Korea Chinese	
  Taipei Macao

Chinese	
  Taipei Hong	
  Kong Chinese	
  Taipei

Japan Japan Japan

Northern	
  Ireland Russian	
  Federation B-­‐S-­‐J-­‐G	
  (China)

Russian	
  Federation Kazakhstan Korea

Norway Canada Switzerland

Ireland Ireland Estonia

England USA Canada
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Top performing – the same ones!
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How East Asia did it



Private  tuitions  and  
after-­school  programs

“Dominated  by  Tiger  
Moms,  cram  schools  
and  highly  authoritarian  
teachers,  South  Korean  
education  produces  
ranks  of  overachieving  
students  who  pay  a  stiff  
price  in  health  and  
happiness” (Koo,  
2014).

How East Asia did it



25

Seafood intake and maths performance?

How East Asia did it
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Teacher wage and maths performance?

How East Asia did it



Where the top 5 countries/economies are
in the PISA2012 ‘happiest student’ ranking

Shanghai - China
Singapore
Hong Kong – China
Chinese Taipei
Korea

Affect?

How East Asia did it



Where the last 5 countries/economies are
in the PISA2012 ‘happiest student’ ranking

Jordan (61/65)
Colombia
Qatar
Indonesia
Peru (65/65)

Affect?



PISA 2012 rankings of the top 5 ‘happiest’
countries/economies

Indonesia 64 / 65
Albania 57
Peru 65
Thailand 50
Colombia 62

How East Asia did it
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The missing piece of the puzzle …
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• Cognition, Affect and Conation (Goldin, 2017)

The missing piece of the puzzle …



Affect

Conation
• Volition	
  (valuing)

Cognition

The three components of action (incl learning)



• Stern  et  al  (1999),  for  environmentalism
• Application  to  teacher  professional  behaviour  in  Sahin  (2013)
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Value – Belief – Norm Theory



Valuing in the context of mathematics 
learning …

the convictions which an individual has internalised as
being the things of importance and worth. What an
individual values defines for her/him a window through
which s/he views the world around her/him. Valuing
provides the individual with the will and determination to
maintain any course of action chosen in the learning and
teaching of mathematics. They regulate the ways in which a
learner’s/teacher’s cognitive skills and emotional
dispositions are aligned to learning/teaching in any given
educational context. (Seah & Andersson, 2015, p. 169)



• beyond  the  teaching  of  cognitive,  ‘how  to’  skills,  
• beyond  the  nurturing  of  affective,  ‘I  can’  dispositions,  
• to  include  the  inculcation  of  the  volitional,  ‘want  to’  mindset

• In  turn,  the  ‘want  to’  mindset  will  support  cognitive  and  affective  
engagement
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The ‘want to’ mindset



“When are we ever going to use this?”

(School)  mathematics  as  applicational
vs

(School)  mathematics  as  developing  one’s  thinking
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Applying the valuing perspective



Example:      ‘Singapore  mathematics’

Malcolm  had  520  blue  and  green  
marbles.  After  giving  away  1/4  of  the  
blue  marbles  and  30  of  the  green  
marbles,  he  had  an  equal  number  of  
blue  and  green  marbles.  How  many  
green  marbles  did  he  have  at  first?
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Applying the valuing perspective

Valuing  of  concrete  representation
vs
Valuing  of  visualisation



• Example:      Homework
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Applying the valuing perspective
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In top performing economies

Hong Kong Taiwan.

Understanding Connections

Control Recall

Effort Effort

Ideas Exploration

Recall Openness

ICT Communication

Feedback

Connections

Learning	
  approach
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Singapore’s maths curriculum
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Valuing in the AC / VC
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Victorian Curriculum: Maths

Number	
  and	
  
Algebra

Measurement	
  and	
  
Geometry

Statistics	
  and	
  
Probability

Understanding

Fluency

Problem-­‐solving

Reasoning



‘The Third Wave’ Project 

22 economies
6 continents
8 studies


