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What is Mathematics for you?

On the Era of Generative Al, Mathematics is the reasoning!
I

Inprasitha, Isoda & Araya(2023)
Primary School Mathematics

Mathema: Any subject of Learning

Mathematics used to be any subject to develop Logical Thinking to grown up
Philosopher on their languages.

 In Ancient Greec

e, nadnpo (matheéma) means the “the subjects of instruction
and learning” in .

* At Roman Empire, its focused-on Geometry, Arithmetic, Astronomy and Music

= All Basic Literacy for Greek Reasoning

(mathematical science with figural representations). Mathema: Music, Astronomy,

* In the Middle Age, it become the four subjects of seven

liberal arts in

Arithmetic & Geometry
= Latin-Reasoning with

Figural Representation

e

lArabic Numeral and Algebra

After Renaissance, Universal Mathematics was proposed

by Descartes to reintegrate mathematical sciences

into one with AIFEHFAICIARGUARE

Universal Mathematics:
= Algebraic Representation

| Generative
i B Al runs

Primary School Mathematics is under local language!

Mathematical Science on Digial Era
J, Algebra become the bases for mathematical sciences. = Computational & Visual

Representation

* Difficulty: Inconsistency in school mathematics curriculum. Y Py P O P AP« PN ways of reasoning which have i

through
Natural
Language!!
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* Through the overcoming, we develop human character! EOERVELE NG RO R E I ERINEHEOHERNEREOEECH 500 L
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Mathematical Values, Attitudes and Habits for Human Character

Mathematical Values

Seeking -

» Generality and
expandability

» Reasonableness and
harmony

» Usefulness and
efficiency

» Simpler and easier

» Beautifulness

Mathematical Attitude
Attempting to -

”

»

See and think mathematically
Pose questions and develop
explanations

Generalise and extend
Appreciate others’ ideas and
change representations for
meaningful elaborations

Mathematical Habits of Mind

For living -

» Reasonably and critically while
respecting and appreciating others

» Autonomously and socially
» Creatively, innovatively and

harmoniously to develop citizenship
» Judiciously in using various tools
» With empowerment in predicting
the future through lifelong learning

Mathematical Thinking and Processes

Mathematical Ideas of:
Set, Unit, Comparison,
Operation, Algorithm,
Fundamental Principles,
Permanence of Form,
Various Representations
and Translation,
Pattern, Recursion and
Invariant.

Ordering,

Maxima and Minima

Symmetry.

Mathematical Ways of Thinking:

»
e

»

Generalisation and Specialisation
Extension and Integration

Inductive, Analogical and Deductive

Reasoning
Abstracting, Concretising and
Embodiment

Objectifying by representation and

symbolizing
Relational and functional thinking
Thinking Forward and Backward

(Key Stage 1

» Numbers & Operations

Shapes, Figures & Solids
Pattern & Data

\ Representations

Contents

Mathematical Activities:

» Problem Solving

» Exploration and Enquiry
» Mathematical Modeling,

Mathematisation and
Programming

» Conjecturing, Justifying and

Proving
» Conceptualisation and
Proceduralisation

» Representation and Sharing

”~
» Quantity & Measurement !
»
>

Key Stage 2

» Extension of Numbers &
Operations
» Measurement & Relations

» Plane Figures & Space Figures

» Data Handling & Graphs

Key Stage 3

» Numbers & Algebra

» Relations & Functions
» Space & Geometry

» Statistics & Probability

\

Mathematical Thinking

can be developed through
the task sequence.

Mathematical Values, Athitudes
and Habits for Human Character

Mathematical Thinking
and Processes

Content

R

Mathematics Challenges E T

for Classroom Practices
at the

PRIMA
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Chapter 2. Example 2.10
Connections: A Case of Ladder Lottery

Let” s think inductively to find the algorism!
By Takao Seiyama

ask 1. Let’s change the root!

Task 2. Let’s develop further ladder lotter;
If 1 add , and pose questions to your friends!

one more
then he
add one
more.

It does
not
change!
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https://zoomgraf.blogspot.com/2012/04/wallpapers-de-gatosfondos-de-escritorio.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Connections: A Case of Ladder Lottery Through Challenges of Problematic, and
Reflection & Appreciation of their learned ways

Let’ s think inductively to find the algorism! of thinking and values in the previous tasks,

P students are able to think by and for themselves.
Task 3. What shall we do? Wow, to many ladders! i

U Va2

.

» Inductive, Analogical and Deductive
Reasoning

i |

Mathematical Values, Attitudes and Haljits for Human Character
Mathematical Values Mathematical Attitude Mathematical Habits of Mind

Seeking - Attempting to - For living -
» Generality and » See and think mathematigally » Reasonably and critically while
expandability » Pose questions and deve/Op respecting and appreciating others

Algorithm,

Reasonableness and explanations
Rarmony » Generalise and extend

» Autonomously and socially
» Creatively, innovatively and

®yefulness and » Appreciate others' ideas and harmoniously to develop citizenship
jency change representations for » Judiciously in using various tools
meaningful elaboratighs » With empowerment in predicting

nle, and easie
% Beautifulness

Mathematical Thinkilg and Processes ]ﬁ
Mathe&ynatical Ideas of:  Mathematical Waj's of Thinking: Mathematical Activities:
>
» _Extension and | ration

the future through lifelong learning

Pattern, Recursion and

invariant.
Set, Unit\gomparison » Generalisation afd Specialisation Problem Solving

Ordering, ,

E - i Qperation, ; » _Exploration and Enquiry

s '_.I : Maxl ma a nd M Inlr‘na Fuldamental Principles, » Inductive, Analogical and Deductive » Mathematical Modeling,
- - -

U oDanis

. #le L

Permynence of Form, Reasoning Mathematisation and

Various Wepresentations "% Abstracting, Concretising and )

5 d Translayion. Embodiment » Conjectughg, Justifying and
’ ! ”ImEtw' :ntt , Recursi d > Objectifying b tation and Proving,
Let S refl e Ct O n W h at We I e a r n e d ! Ina‘l;if:mECUYSIon - . syri\i:olizil:gg o »  Concegtualisation and
Ordering, » Relational and functional thinking Procdduralisation
. Maxima and Minima > Thinking Forward and Backward » Regffesentation and Sharing
Symmetry. [ ]
2 l Contents I ~
(5 @’; fr— Key Stage 1 | Keystodl 4 . s
\ > wmesaopeions | > ed &  Mathematical Modeling,
. » Quantity & Measurement | Op! ) :
¥ » Shapes, Figures & Solids | » Me
——  thraan | 2k Mathematisation and
| Representations i » Dat .
\ Programming
Figure 1. Revised CCRLS Framework in Mathematics
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Mathematical Values, Attitudes and Habits for Human Character

Mathematical Thinkin

Mathematical Values

Seeking -

» Generality and
expandability

» Reasonableness and
harmony

» Usefulness and
efficiency

» Simpler and easier

» Beautifulness

Mathematical Attitude

Attempting to -

» See and think mathematically

» Pose questions and develop
explanations

» Generalise and extend

» Appreciate others’ ideas and

change representations for
meaningful elaborations

Mathematical Habits of Mind
For living -

»

can be developed through
the task sequence.

Reasonably and critically while
respecting and appreciating others
Autonomously and socially
Creatively, innovatively and
harmoniously to develop citizenship
Judiciously in using various tools
With empowerment in predicting
the future through lifelong learning

Mathematical Values, Atiitudes
and Habits for Human Characler

Mathematical Thinking and Processes

Mathematical Thinking

Mathematical Ideas of:
Set, Unit, Comparison,
Operation, Algorithm,
Fundamental Principles,
Permanence of Form,
Various Representations
and Translation,
Pattern, Recursion and
Invariant.

Ordering,

Maxima and Minima

Symmetry.

Mathematical Ways of Thinking:

»
e

»

Generalisation and Specialisation
Extension and Integration

Inductive, Analogical and Deductive

Reasoning
Abstracting, Concretising and
Embodiment

Objectifying by representation and

symbolizing
Relational and functional thinking
Thinking Forward and Backward

(ey Stage 1

Numbers & Operations

Shapes, Figures & Solids
Pattern & Data
Representations

”~
» Quantity & Measurement !
»
>

and Processes

Mathematical Activities:

» Problem Solving

» Exploration and Enquiry

» Mathematical Modeling,
Mathematisation and
Programming

» Conjecturing, Justifying and
Proving

» Conceptualisation and
Proceduralisation

» Representation and Sharing

Content

Contents
Key Stage 2
» Extension of Numbers &
Operations

» Measurement & Relations
» Plane Figures & Space Figures
» Data Handling & Graphs

\ Mathematics Challenges
for Classroom Practices

at the
PRIMA

Key Stage 3

» Numbers & Algebra

» Relations & Functions
» Space & Geometry

» Statistics & Probability
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