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The Teaching and Learning of Mathematics: 
Why does it actually matter? 

×[I cannot] imagine an educated [person] a century from now who will 
not be largely bilingual ... in both a natural language and 
mathematics. For these two are the tools essential to the unlocking of 
new experience and the gaining of new powers. ... Informed powers 
of mind and a sense of potency in action are the only instruments we 
can give the child that will be invariable across the transformations of 
time and circumstance. (On knowing: Essays for the left hand by
Bruner, 1979, p. 122)



My Background



The Context: Globalization

×Never in the history of humankind have global connections had such 
a broad reach and deep impact on the selves and identities of an 
increasing number of people (Hermans& IŜǊƳŀƴǎҍYƻƴƻǇƪŀ, 2010, 
p. 21).

×The major driving forces behind globalization are asymmetric power 
relations, advancing technologies, global media corporations, and 
free market capitalism (Derudder, Hoyler, Taylor, & Witlox, 2012).

×Glocalizationis a composite derived from the Japanese word 
dochakuka(Robertson, 1995)



A Runaway World (Giddens, 1999) 
ŦƛƭƭŜŘ ǿƛǘƘ άƳŀƭŀŘŀǇǘŜŘ ŘƛǎŎƻƴǘŜƴǘǎέ όStiglitz, 2003) 

or is
Another World Possible (Stiglitz, 2007, 2015)



Conceptual Age

×From an economy and a society built on the logical, linear, 
computer-like capabilities of the Information Age to an economy and 
a society built on the inventive, empathic, big-picture capabilities of 
ǿƘŀǘΩǎ ǊƛǎƛƴƎ ƛƴ ƛǘǎ ǇƭŀŎŜΣ ǘƘŜ /ƻƴŎŜǇǘǳŀƭ !ƎŜΦ όtƛƴƪΣ нллрΣ ǇǇΦ мҍнύ

(Pink, 2005, p. 49)



Strategic Vision: Flinders Future Focus (2012 ς2016)

×By giving our people the best possible environment, we are creating 
a space in which imagination and creativity can thrive, and innovation 
and collaboration can emerge. Put simply, ǿŜ Ŏŀƴ ŎƘŀƴƎŜ ǇŜƻǇƭŜΩǎ 
lives.

×Flinders at Tonsleycentrally locates the School of Computer Science, 
Engineering and Mathematics with the Medical Device Research 
Institute and the Centre for Nanoscale Science and Technology 
ŀƭƻƴƎǎƛŘŜ ǎƻƳŜ ƻŦ !ŘŜƭŀƛŘŜΩǎ ōƛƎƎŜǎǘ businesses and industries. 

×Flinders at Tonsleyis also a hub for entrepreneurs and next-
generation start-ups through the New Venture Institute (NVI). The 
NVI ςthe centre of innovation and entrepreneurship at the University 
ςruns programs, mentors and helps the next generation of ideas to 
become reality. 

×Shriki(2010): disparate elements



Another Example: Science·Creativity·EducationStudio

In 2018 the University of South Australia is to open a ground-breaking new space that 
will bring cutting-edge research to life φ with an aim to challenge convention, inspire 
creative minds and have fun!



What is the point?

×All role players in Education need to appreciate the current thought of 
their epoch (Whitehead as cited in Bereiter& Scardamalia, 2006, p. 696).

×We are currently preparing students for jobs that do not yet exist, to use 
technologies that have not yet been invented, and to solve problems that 
ǿŜ ŘƻƴΩǘ ŜǾŜƴ ƪƴƻǿ ŀǊŜ ǇǊƻōƭŜƳǎ ȅŜǘ. (Darling-Hammond, 2008)

×In particular, if ǘŜŀŎƘŜǊǎ ŀǊŜ ǘƻ άǇŜǊŦƻǊƳ ǘƘŜƛǊ ŘǳǘƛŜǎ ǿŜƭƭΣ ǘƘŜȅ ǎƘƻǳƭŘ ƘŀǾŜ 
ŀ ŎƭŜŀǊ ǇƛŎǘǳǊŜ ƻŦ ǿƘŀǘ ǘƘŜ ǘƛƳŜ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ǿƻǊƪƛƴƎ ǿŀƴǘǎέ 
(Genzwein, 1970, p. 419).

×The 21st century is a century of complexity; embrace complexity (Hawking 
as cited in Davis and Simmt, 2003)



The Overall Goal of Education

{ǘŜǊƴōŜǊƎΩǎ όнллоύ .ŀƭŀƴŎŜ ¢ƘŜƻǊȅ ƻŦ ²ƛǎŘƻƳ

Intrinsic Motivators: 
Autonomy, Mastery, 
Purpose (Pink, 2009) 



¢ƘŜ ΨaŀǘƘ tǊƻōƭŜƳΩΥ vǳƻǘŜ ŦǊƻƳ CǊŜƴŎƘ mathematician Poincaréόмурпҍмфмнύ

×One Χ ŦŀŎǘ Ƴǳǎǘ ŀǎǘƻƴƛǎƘ ǳǎΣ ƻǊ ǊŀǘƘŜǊ ǿƻǳƭŘ ŀǎǘƻƴƛǎƘ 
us if we were not too much accustomed to it. How does 
it happen that there are people who do not understand 
mathematics? If the science invokes only the rules of 
logic, those accepted by all well-ŦƻǊƳŜŘ ƳƛƴŘǎ Χ Ƙƻǿ 
does it happen that there are so many people who are 
entirely impervious to it? (as cited in Sfard, 1991, p. 1; 
French original was published in 1908)



What do we know?

The Blind Men and the Elephant
by American poet John Godfrey 
Saxe (1816ҍмуутύ ōŀǎŜŘ ƻƴ ŀ 
famous Ancient Indian parable 
(http://www.salagram.net/Elep
hant-blind-men.html)

And so these men of Indostan
Disputed loud and long,
Each in his own opinion 
Exceeding stiff and strong,
Though each was partly in the 
right,
And all were in the wrong!



Tremendous Knowledge Gains in Mathematics Education

×²Ŝ ƘŀǾŜ ƳŀŘŜ ƘǳƎŜ ǇǊƻƎǊŜǎǎ ƛƴ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ Χ ŀƴŘ ȅŜǘ ǘƘƛǎ 
ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ΨǿƘŀǘ ǿƻǊƪǎΩ ƛƴ ƳŀǘƘŜƳŀǘƛŎǎ ŜŘǳŎŀǘƛƻƴ ŘƻŜǎ ƴƻǘ 
appear to have had any great impact on the way that mathematics is 
taught and learnt around the world. (Wiliam, 2003, p. 473)

×Lester, F. K., Jr. (Ed.). (2007a). Second handbook of research on 
mathematics teaching and learning: A project of the National Council 
of Teachers of Mathematics (Vol. 1). Charlotte, NC: Information Age.

×Lester, F. K., Jr. (Ed.). (2007b). Second handbook of research on 
mathematics teaching and learning: A project of the National Council 
of Teachers of Mathematics (Vol. 2). Charlotte, NC: Information Age.



The Web of Belief

1. Conservatismφ ǘƘŜ idea/process/concept (IPC) may have to 
conflict with some previous beliefs, but the fewer the better;

2. Generalityφ ǘƘŜ Ǉƭŀǳǎƛōƛƭƛǘȅ ƻŦ an IPC depends largely on how 
compatible the IPC is with respect to our being observers placed at 
random in the world;

3. Simplicity φ ǿƘŜƴ ǘƘŜǊŜ ŀǊŜ IPCs to choose between, and their 
claims are equal  except in respect of simplicity, the one that 
appears simpler to implement is preferred;

4. Refutabilityφ ǎƻƳŜ ƛƳŀƎƛƴŀōƭŜ ŜǾŜƴǘΣ ǊŜŎƻƎƴƛȊŀōƭŜ ƛŦ ƛǘ ƻŎŎǳǊǎΣ 
must suffice to refute the IPC; and 

5. Modestyφ ǘƘŜ ƭŜǎǎ ǎǘƻǊȅ ǘƘŜ ōŜǘǘŜǊΦ  

(adapted from Quine & Ullian, 1970, pp. по рмΤ ŀƭǎƻ tƻǇǇŜǊΣ мфсрύ 



Ψ¢ƘŜ ǿŀȅ ǘƘƛƴƎǎ ŀǊŜΩΥ !ŎŀŘŜƳƛŎ ŀŎƘƛŜǾŜƳŜƴǘ (Winne & Nesbit, 2010)



Teaching for High Quality Learning

(Lawson & Askellҍ²ƛƭƭƛŀƳǎΣ нлмнΣ ǇΦ 145)



The Process of Education (Bruner, 1960)

×The Woods Hole Conference of the National Academy of Sciences 
held at Cape Cod, Massachusetts in 1959 supported the proposition 
ǘƘŀǘ άŀƴȅ ǎǳōƧŜŎǘ Ŏŀƴ ōŜ ǘŀǳƎƘǘ ǘƻ ŀƴȅōƻŘȅ ŀǘ ŀƴȅ ŀƎŜ ƛƴ ǎƻƳŜ ŦƻǊƳ 
ǘƘŀǘ ƛǎ ƘƻƴŜǎǘέ ό.ǊǳƴŜǊΣ мфтфΣ ǇΦ млу).

×Spiral curriculum (content; complexity)



Nested Epistemic Action Model

An epistemic action is an embodied cognition that is generated by a 
ΨǘƘƛƴƪƛƴƎ ōƻŘȅΩ (Todd, 1937).

(Hershkowitz, Hadas, Dreyfus, & Schwarz, 2007; Hershkowitz, Schwarz, & Dreyfus, 2001; 
Schwarz, Dreyfus, & Hershkowitz, 2009; Schwarz, Hershkowitz, & Dreyfus, 2002).



Pirie-KierenModel: Growth of Mathematical Understanding

(adapted from Borgen& Manu, 2002, p. 161; Kieren, Pirie, & Calvert, 1999; Martin, 2008; Pirie & Kieren, 
1989, 1992a, 1992b, 1994, 1997; Wright, 2014)



Symbol Processing Model: Growth of Mathematical Understanding

× Gray& Tall (1994, 2002, 2007); McGowan & Tall (2010); Pegg& Tall (2010); Tall (2000, 2008); Tall & Vinner(1981)

×Why is it that so many intelligent, well-trained, well-intentioned teachers put such a premium on 
ŘŜǾŜƭƻǇƛƴƎ ǎǘǳŘŜƴǘǎΩ ǎƪƛƭƭ ƛƴ ǘƘŜ ǊƻǳǘƛƴŜǎ ƻŦ ŀǊƛǘƘƳŜǘƛŎ ŀƴŘ ŀƭƎŜōǊŀ despite decades of advice to the 
contrary from so-called experts? What is it that teachers know that others do not? (Kilpatrick, 1988, p. 
274)


