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I Geogebra’s exploration




Desmos’s exploration
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Phet’s exploration

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

https://phet.colorado.edu/en/simulations/number-line-
distance
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Detachment From
the Minus Sign

Linchevski and Livneh (1999) attributed the DFMS error
to a misunderstanding relating to a lack of ‘structure sense’.
They defined structure sense as being able to identify all the
equivalent forms of an expression and "the ability to discrim-
inate between the forms relevant to the task—generally one
or two forms—and all the others” (p. 175). In the example
of the operation 237 +89 — 89+ 67 — 92 +92, this consists
of considering 237+ 89 — 89+ 67 or 237 + 67 as equivalent
forms relevant to the task, whereas 237 +89 — 89+ 67 — 184
should not be recognised as an equivalent form.

The lack of structure sense referred to by Linchevski and
Livneh (1999) is not unrelated to the restrictive understand-
ing of subtraction as ‘taking away’, which is often observed
in students (Selter et al., 2012). In this view, numbers repre-
sent ‘unsigned’ concrete quantities on which operations are
performed in order to find the answer. Selter et al. (2012)
believe that this computational view is too one-sided and
probably leads to restricted mathematical thinking.

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).



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:

2371+ 89| -89\ 1+ 67|92/ + 92

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

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



ARITHMETIC THINKING

OPERATIONAL VALUE — external to the number
(Sem iOtiC aSpect) In mathematics everything related to

signs, symbols and relations between
symbols is called semiotic. Semiotic
includes all signs that are visual and
verbal.

ONTOLOGICAL VALUE — part of the number
(semantic aspect)

ALGEBRAIC THINKING in mathematics , this is strictly related to

the mathematical objects’ meaning.



Table 1 Exploring the three meanings of the minus sign will allow students to

differentiate among them.

Problem Meaning of the Minus Sign
1.5-8= Subtraction as a binary operation
2.00+5=-2 A symbolic representation for a negative

number
3. Which is larger, — -4 or —-4? | The opposite of, a unary operation
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