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Gizmo’s 
exploration



Geogebra’s exploration



Desmos’s exploration 

https://teacher.desmos.com/activitybuilder/custom/5f
1aef204f0d9708e294e462?lang=it&collections=5f8a43
db06b0d9a8bd84c3cf%2C5f8a446e06b0d9a8bd84c3dd

https://digipad.app/p/532145/ba03c68102e07

https://teacher.desmos.com/activitybuilder/custom/5f1aef204f0d9708e294e462?lang=it&collections=5f8a43db06b0d9a8bd84c3cf%2C5f8a446e06b0d9a8bd84c3dd
https://teacher.desmos.com/activitybuilder/custom/5f1aef204f0d9708e294e462?lang=it&collections=5f8a43db06b0d9a8bd84c3cf%2C5f8a446e06b0d9a8bd84c3dd
https://teacher.desmos.com/activitybuilder/custom/5f1aef204f0d9708e294e462?lang=it&collections=5f8a43db06b0d9a8bd84c3cf%2C5f8a446e06b0d9a8bd84c3dd




Phet’s exploration 

https://phet.colorado.edu/en/simulations/number-line-
distance

https://digipad.app/p/532145/ba03c68102e07

https://phet.colorado.edu/en/simulations/number-line-distance
https://phet.colorado.edu/en/simulations/number-line-distance




Detachment From 
the Minus Sign

A lack of structure sense

A restrictive understanding 
of subtraction

Vlassis, J., Demonty, I. The role of algebraic thinking in dealing with negative 
numbers. ZDM Mathematics Education 54, 1243–1255 (2022).



This holistic view requires the expression to be considered as a sum of signed components separated by an 
implicit plus sign.

In relational thinking, detecting the structure of an expression means ‘seeing’ the expression holistically. In a 
numerical expression such as 237 + 89 − 89 + 67 − 92 + 92, for example, this would involve ‘seeing’ the 
expression as follows:

This view is essential in algebra, for example when it is necessary to reduce polynomial expressions. It is not 
necessary in numerical operations, since it is always possible to proceed computationally, step by step, to 
find the answer. However, it is very useful for carrying out operations efficiently

The minus sign has to be treated as attached to 
the number that follows it



OPERATIONAL VALUE – external to the number 
(semiotic aspect)

ONTOLOGICAL VALUE – part of the number
(semantic aspect)

ARITHMETIC THINKING 

ALGEBRAIC THINKING

In mathematics everything related to 
signs, symbols and relations between 
symbols is called semiotic. Semiotic 
includes all signs that are visual and 
verbal.

In mathematics , this is strictly related to 
the mathematical objects’ meaning.
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