
 

 



EMBODIED COGNITION PARADIGM
IN REALISTIC MATHEMATICS EDUCATION

An alternative approach to making mathematics “realistic”

S. Putrawangsa

Host Affiliation Affiliation

11 December 2022



Realistic Mathematics Education

Didactical Phenomenology

Embodied Cognition

Embodied Didactical Phenomena (EDP)

Examples



Realistic Mathematics Education



Realistic Mathematics Education

Mathematization Didactical 
Phenomenology 

“Realistic”



Realistic Mathematics Education

Real-fantasy-or-math-
world contexts

Make sense or 
meaningful experiences 

Imaginable situations 
(real in students’ minds) 

Mathematization Didactical 
Phenomenology 

“Realistic”



Realistic Mathematics Education

Real-fantasy-or-math-
world contexts

Make sense or 
meaningful experiences 

Imaginable situations 
(real in students’ minds) 

Mathematization

Horizontal

V
e

rt
ic

a
l

Didactical 
Phenomenology 

“Realistic”

Mathematics as a human 
activity



Realistic Mathematics Education

Real-fantasy-or-math-
world contexts

Make sense or 
meaningful experiences 

Imaginable situations 
(real in students’ minds) 

Mathematization

Horizontal

V
e

rt
ic

a
l

Didactical 
Phenomenology 

“The art of identifying 
suitable learning 
phenomena or 

contexts that are 
“realistic” for students 

and promote 
mathematization” 

“Realistic”

Mathematics as a human 
activity



Realistic Mathematics Education

Real-fantasy-or-math-
world contexts

Make sense or 
meaningful experiences 

Imaginable situations 
(real in students’ minds) 

Mathematization

Horizontal

V
e

rt
ic

a
l

Didactical 
Phenomenology 

“The art of identifying 
suitable learning 
phenomena or 

contexts that are 
“realistic” for students 

and promote 
mathematization” 

“Realistic”

Mathematics as a human 
activity



Didactical Phenomenology 

“The art of identifying suitable learning phenomena or contexts that are 
“realistic” for students and promote mathematization” 

“Realistic” Mathematization
Didactical 

Phenomenology 



Didactical Phenomenology 

“The art of identifying suitable learning phenomena or contexts that are 
“realistic” for students and promote mathematization” 

“Realistic” Mathematization
Didactical 

Phenomenology 

Embodied Didactical Phenomena (EDP)



Embodied Didactical Phenomena (EDP)

“Realistic” Mathematization



Embodied Cognition

Embodied Didactical Phenomena (EDP)“Realistic” Mathematization



Embodied Cognition

Embodied Didactical Phenomena (EDP)

Dualism Monism

AristotlePlato

Descartes Merleau-Ponty

“Realistic” Mathematization



Embodied Cognition

Embodied Didactical Phenomena (EDP)

AristotlePlato

Descartes Merleau-Ponty

Dualism Monism

“Realistic” Mathematization



Embodied Cognition

Embodied Didactical Phenomena (EDP)

Mind-sensorimotor interactions with the environment 

“Realistic” Mathematization



Embodied Cognition

Embodied Didactical Phenomena (EDP)“Realistic” Mathematization



Embodied Cognition

Embodied Didactical Phenomena (EDP)

Body 

Perceptions 

Actions 

Reasoning Environment 

(Putrawangsa & Hasanah, 2022)

“Realistic” Mathematization



Embodied Cognition

Embedded Cognition Extended Cognition Enactive Cognition 

Embodied Didactical Phenomena (EDP)“Realistic” Mathematization



Embodied Cognition

Embedded Cognition Extended Cognition Enactive Cognition 

Embodied Didactical Phenomena (EDP)“Realistic” Mathematization



Embodied Cognition

Embedded Cognition Extended Cognition Enactive Cognition 

Embodied Didactical Phenomena (EDP)“Realistic” Mathematization



Embodied Cognition

Embedded Cognition Extended Cognition Enactive Cognition 

Embodied Didactical Phenomena (EDP)“Realistic” Mathematization



Embodied Cognition

Embedded Cognition Extended Cognition Enactive Cognition 

Embodied Didactical Phenomena (EDP)

Embodied Mathematics 

The notion that mathematical understanding and skills are developed and expressed 
through actions and interactions with the spatial environment 

“Realistic” Mathematization



Embodied Didactical Phenomena (EDP)

Body 
Spatial Reasoning 

Mental
Actions 

Observable
Actions 

Spatial Experience 

Perceptions

Actions

Reasoning 
(e.g., Mathematical Thinking)

Spatial Environment 
(e.g., Learning Situation) 

(Putrawangsa & Hasanah, 2022)

Embodied Mathematics 

“Realistic” Mathematization



Embodied Didactical Phenomena (EDP)

Learning phenomena that involve or require students to enact, extend or embed themselves 
in spatial environments to make sense, conjecture, test, express, or refine their reasoning as 
they are developing an understanding of the ideas, concepts or relations underpinning the 

phenomena.

“Realistic” Mathematization



Embodied Didactical Phenomena (EDP)

Navigating self in 
spatial environments

Interacting with 
spatial entities

Modelling concepts in 
spatial representations

Visualising concepts in 
spatial ways

Learning phenomena that involve or require students to enact, extend or embed themselves 
in spatial environments to make sense, conjecture, test, express, or refine their reasoning as 
they are developing an understanding of the ideas, concepts or relations underpinning the 

phenomena.

“Realistic” Mathematization



https://www.researchgate.net/publication/362908861_Embodied_Task_to_Promote_Spatial_Reasoning_and_Early_Understanding_of_
Multiplication

https://www.researchgate.net/publication/362908861_Embodied_Task_to_Promote_Spatial_Reasoning_and_Early_Understanding_of_Multiplication
https://www.researchgate.net/publication/362908861_Embodied_Task_to_Promote_Spatial_Reasoning_and_Early_Understanding_of_Multiplication


https://www.researchgate.net/publication/362271113_The_po
tential_of_spatial_reasoning_in_mediating_mathematical_und
erstanding_The_case_of_number_line

https://www.researchgate.net/publication/362271113_The_potential_of_spatial_reasoning_in_mediating_mathematical_understanding_The_case_of_number_line
https://www.researchgate.net/publication/362271113_The_potential_of_spatial_reasoning_in_mediating_mathematical_understanding_The_case_of_number_line
https://www.researchgate.net/publication/362271113_The_potential_of_spatial_reasoning_in_mediating_mathematical_understanding_The_case_of_number_line


https://www.researchgate.net/publication/359992419_Developing_Students'_Understanding_of_Percentage_The_Ro
le_of_Spatial_Representation

https://www.researchgate.net/publication/359992419_Developing_Students'_Understanding_of_Percentage_The_Role_of_Spatial_Representation
https://www.researchgate.net/publication/359992419_Developing_Students'_Understanding_of_Percentage_The_Role_of_Spatial_Representation


Green

27

26

20

10

7

Blue

21

20

14

4

1

27 – 21 = 26 – 20 = 6 
26 – 20 = 20 – 14 = 6
20 – 14 = 10 – 4 = 6
10 – 4 = 7 – 1 = 6

So, 27 – 21  = 7 – 1 = 6 

https://www.researchgate.net/publication/345121936_Mathematics_Education_in_Digital_Era_Utilizing_Spatialized_Instrumentation_in_Digital_Learning_Too
ls_to_Promote_Conceptual_Understanding
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