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Building teachers’ pedagogy 
practices in reasoning, to 
improve students’ 
dispositions towards 
Mathematics 



The Australian Curriculum: Mathematics is organised around the interaction of three 
content strands and four proficiency strands.
The content strands are Number and Algebra, Measurement and Geometry, and 
Statistics and Probability. They describe what is to be taught and learnt.

The proficiency strands are Understanding, Fluency, Problem Solving, and 
Reasoning. They describe how content is explored or developed, that is, the thinking 
and doing of mathematics. They provide the language to build in the developmental 
aspects of the learning of mathematics and have been incorporated into the content 
descriptions of the three content strands described above. 



http://exzuberant.blogspot.com.au/2011/10/working-mathematically-picture-essay.html





BUT WHY?



PRODUCTIVE 
DISPOSITION

The Fifth Proficiency
“I can do mathematics.”
“Mathematics is fun and useful.”
There’s a place in my life for maths.”
…..hard to assess, and not in the Australian 
Curriculum … but perhaps the most 
important of all? 



PROFICIENCIES GIVE POWER TO THE CONTENT 

ContentProficienci
es

power

NounsVerbs



DEFINITIONS
In the curriculum they are described in the following way by the writers.

Fluency involves students developing skills in choosing
appropriate procedures, carrying out procedures 
flexibly, accurately, efficiently and appropriately, and 
recalling factual knowledge and concepts readily. 
Students are fluent when they calculate answers 
efficiently, when they recognise robust ways of 
answering questions, when they choose appropriate 
methods and approximations, when they recall 
definitions and regularly use facts and, when they can 
manipulate expressions and equations to find 
solutions.



Reasoning involves students developing an increasingly 
sophisticated capacity for logical thought and actions, such 
as analysing, proving, evaluating, explaining, inferring, 
justifying and generalising. Students are reasoning 
mathematically when they explain their thinking, when they 
deduce and justify strategies used and conclusions 
reached, when they adapt the known to the unknown, when 
they transfer learning from one context to another, when 
they prove that something is true or false and when they 
compare and contrast related ideas and explain their 
choices.



Problem Solving involves students developing the 
ability to make choices, interpret, formulate, model 
and investigate problem situations, and 
communicate solutions effectively. Students 
formulate and solve problems when they use 
mathematics to represent unfamiliar or meaningful 
situations, when they design investigations and 
plan their approaches, when they apply their 
existing strategies to seek solutions, and when they 
verify that their answers are reasonable.



Understanding involves students building a robust knowledge 
of adaptable and transferable mathematical concepts. They 
make connections between related concepts and 
progressively apply the familiar to develop new ideas. They 
develop an understanding of the relationship between the 
‘why’ and the ‘how’ of mathematics. Students build 
understanding when they connect related ideas, when they 
represent concepts in different ways, when they identify
commonalities and differences between aspects of content, 
when they describe their thinking mathematically and when 
they interpret mathematical information (ACARA., 2010).



http://www.youtube.com/watch?v=EgEkjMRxOtg

Experience should precede instruction. 

http://www.youtube.com/watch?v=EgEkjMRxOtg


http://www.youtube.com/watch?v=qeLLfEDlOdA



https://www.youtube.com/watch?v=89YWHwlR5u0



http://www.youtube.com/watch?v=450-Z-
Uir0E



https://www.youtube.com/watch?v=tbjqfTaT
5co



HTTPS://WWW.YOUTUBE.COM/WATCH?V=BXR
PY1FJVU4

Jo Boaler



Gathering the picture or perceived picture of a situation

Proficiencies
Reasoning

What does it look 
like?

What does it 
sound like?

What does it 
feel like?

What does it think 
like?



DEVELOP THIS 
X CHART TO 
ENCAPSULATE 
WHAT 
REASONING 
LOOKS, 
FEELS, 
THINKS AND 
SOUNDS LIKE.

 
 
 
 
 
 

What does it look like? 

W
hat does it sound like? 

What does it think like? 

X Chart – Gathering the picture or perceived picture of a situation 
or environment 
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The curriculum 
anticipates that schools 
will ensure all students 
benefit from access to the 
power of mathematical 
reasoning and learn to 
apply their mathematical 
understanding creatively 
and efficiently. The 
mathematics curriculum 
provides students with 
carefully paced, in-depth 
study of critical skills and 
concepts. It encourages 
teachers to help students 
become self-motivated, 
confident learners 
through inquiry and active 
participation in 
challenging and engaging 
experiences.

 



What pedagogical 
practices are deemed 

suitable for 
implementation and 
maintenance of the 
strand reasoning?

To what extent are 
students’ 

mathematical 
dispositions increased 
with the inclusion of 

reasoning and suitable 
pedagogical practices? 

What conclusions can 
be drawn about 

pedagogical practices, 
student dispositions 
and the inclusion of 

reasoning?

The Questions



Theoretical 
Framework

Constructivism

1

1



A repertoire of pedagogical practices 
that take into account the 

proficiencies in mathematics 
teaching and learning. 



Journaling
http://www.ascd.org/publications/educational-leadership/feb17/vol74/num05/Why-Should-Students-Write-in-
Math-Class¢.aspx



Explore different ways to do things



JOURNAL
Learning goal : 

What I know:

What I learned:

Proof:

Reflection:

How can you relate it to 
real-life? 



JOURNAL EXAMPLE

http://www.teacherspayteachers.com/Product/Interactive-Math-
Journals-ALL-1st-and-2nd-grade-CCSS-included-622700 cost $12.50
This product will change your way of thinking about and teaching math! With the 
changeover to the Common Core Standards, students must dig deeper and really 
understand their mathematical thinking. These journals will HELP! 

http://www.teacherspayteachers.com/Product/Interactive-Math-Journals-ALL-1st-and-2nd-grade-CCSS-included-622700


JOURNALING RESOURCES

http://www.ascd.org/publications/educational-leadership/feb17/vol74/num05/Why-
Should-Students-Write-in-Math-Class¢.aspx

http://www.k-5mathteachingresources.com/

http://www.k-5mathteachingresources.com/support-files/preview-5th-gd-mj.pdf

http://www.pinterest.com/cawhittaker/interactive-notebooks/

http://www.pinterest.com/pin/132996995220624230/

http://www.teacherspayteachers.com/Product/4th-Grade-Interactive-Math-Notebook-
Operations-Algebraic-Thinking-794723

http://www.teacherspayteachers.com/Product/5th-Grade-Interactive-Math-Notebook-
OA-NBT-855767

http://nrich.maths.org/frontpage

You tube clips

http://m.youtube.com/watch?v=cRUMe8wD6O0
http://m.youtube.com/watch?v=_BZHqUVvXcI

http://m.youtube.com/watch?v=U_KkpZUqLEc

http://m.youtube.com/watch?v=BNHb9SLF56E

http://m.youtube.com/watch?v=oA64HXxutx4

http://www.k-5mathteachingresources.com/support-files/preview-5th-gd-mj.pdf
http://www.k-5mathteachingresources.com/support-files/preview-5th-gd-mj.pdf
http://www.k-5mathteachingresources.com/support-files/preview-5th-gd-mj.pdf
http://www.pinterest.com/cawhittaker/interactive-notebooks/
http://www.pinterest.com/pin/132996995220624230/
http://www.teacherspayteachers.com/Product/4th-Grade-Interactive-Math-Notebook-Operations-Algebraic-Thinking-794723
http://www.teacherspayteachers.com/Product/5th-Grade-Interactive-Math-Notebook-OA-NBT-855767
http://nrich.maths.org/frontpage
http://m.youtube.com/watch?v=cRUMe8wD6O0
http://m.youtube.com/watch?v=_BZHqUVvXcI
http://m.youtube.com/watch?v=U_KkpZUqLEc
http://m.youtube.com/watch?v=BNHb9SLF56E
http://m.youtube.com/watch?v=oA64HXxutx4


Problem Solving

Inquiry tasks

Meg says that 14×17 will have the same 
answer as 15×16. Why do you think that Meg 
has made this connection? Do you agree/or 
disagree? Prove it. 

Materials to prove



Sumblocks - keldindustries.com

http://www.keldindustries.com/



Questioning 
for Inquiry 
rather than 
answers.



Discussion



Planning



Productive
Disposition

Reasoning

Reasoning 
increases 

disposition as it is 
sense making and 

it is relatable, 
therefore worth 

persevering.







RESOURCES
https://www.youcubed.org/

https://www.youcubed.org/week-of-inspirational-math/

https://www.resolve.edu.au/

www.nrich.org.uk

www.nzmaths.co.nz

www.topdrawer.aamt.edu.au

https://www.tabletalkmath.com/resources.html

https://www.education.com/game/multiply-by-3-matching/

http://mathisvisual.com/

http://www.stmath.com/productive-struggle-math-
rigor?utm_campaign=Creative%20and%20Rigorous%20Problem%20Solving%20KD%20%7C%20Oct-
Dec%202017&utm_source=facebook&utm_medium=social

http://www.primas-project.eu/en/index.do

http://www.primas-project.eu/servlet/supportBinaryFiles?referenceId=4&supportId=1362

http://www.mathlearningcenter.org/bridges/grade

http://www.mathlearningcenter.org/

Subscribe to

www.backtofrontmaths.com.au

www.maths300.esa.edu.au

http://profpete.com.au/resource/

www.mathsmentality.com.au

http://www.fireflyeducation.com.au/imaths/

MTSonline – www.schoolcentre.com.au (great value $22 year) 

App
Bedtime Maths
for parents 

https://www.youcubed.org/week-of-inspirational-math/
https://www.youcubed.org/week-of-inspirational-math/
https://www.resolve.edu.au/
http://www.nrich.org.uk/
http://www.nzmaths.co.nz/
http://www.topdrawer.aamt.edu.au/
https://www.tabletalkmath.com/resources.html
https://www.education.com/game/multiply-by-3-matching/
http://mathisvisual.com/
http://www.stmath.com/productive-struggle-math-rigor?utm_campaign=Creative%20and%20Rigorous%20Problem%20Solving%20KD%20%7C%20Oct-Dec%202017&utm_source=facebook&utm_medium=social
http://www.primas-project.eu/en/index.do
http://www.primas-project.eu/servlet/supportBinaryFiles?referenceId=4&supportId=1362
http://www.mathlearningcenter.org/bridges/grade
http://www.mathlearningcenter.org/
http://www.backtofrontmaths.com.au/
http://www.maths300.esa.edu.au/
http://profpete.com.au/resource/
http://www.mathsmentality.com.au/
http://www.fireflyeducation.com.au/imaths/
http://www.schoolcentre.com.au/


http://www.acleadersresource.sa.edu.au/index.
php?page=bringing_it_to_life

Bringing it to Life – download 
app
TfEL LD app

http://www.acleadersresource.sa.edu.au/index.php?page=bringing_it_to_life








http://www.mathlearningcenter.org/

http://www.mathlearningcenter.org/bridges/
overview



PLANNING

1. Learner Objectives

a. Content (What will students be learning?)

b. Process (How will students be learning?)

c. Rationale (Why are students learning this content?)

2. Assessment

a. What processes will be used to check for student understanding in class?

b. What processes will be used to check for student understanding at the end of the 
lesson/unit?

3. Instructional Strategies

a. What special resources, questioning techniques, or motivational techniques will be used?

4. Observer Focus

a. What is the major focus of data collection? 



Project that addresses a recommendation of my thesis

mbi-fact-sheet-2015.pdf 46.15 kB 

https://www.resolve.edu.au/explore-
resources?f%5B0%5D=type%3Aresource

http://www.aamt.edu.au/Library/Projects/M
aths-by-Inquiry/(language)/eng-AU

http://www.aamt.edu.au/content/download/35219/504527/file/mbi-fact-sheet-2015.pdf
http://www.aamt.edu.au/Library/Projects/Maths-by-Inquiry/(language)/eng-AU
http://www.aamt.edu.au/Library/Projects/Maths-by-Inquiry/(language)/eng-AU

