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What is a measurement?

Stevens (1946)
“is defined as the assignment of numerals to objects 
and events according to rules”

"the assignment can be any consistent rule. The only 
rule not allowed would be random assignment, for 
randomness amounts in effect to a nonrule"

The problem: Stevens had an operationalist perspective, 
Where the operation defines the measure
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Stevens, S. S. (1946). On the theory of scales of measurement. Science, 103(2684), 677-680. 
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Is it possible to test the measurement 
level of an observation?

The operationalist view is still strong in psychology:
If the psychometric model assumes a continuous latent 
variable, than this is true (Michell, 2008)

If we ask respondents to provide a subjective ratio of a 
continuous quantity, than the response is also a ratio 
(Narens, 1996)

And others
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A Possible Solution: RMT

Representational Measurement Theory:
“A measurement is defined as the assignment of 
numerals to objects and events according to empirically 
testable laws about the attribute"

RMT says that the qualitative data structure, depending on 
its complexity, can be related to different types of measure

4



Measurement Axioms

Empirical entities can be related to abstract mathematical 
objects

Which is bigger?
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A
B

One can answer:
 “B is bigger than A”

Or simply write:
 “B ≻ A”

Or, if we know the actual 
measure f of the areas:
 “f(B) > f(A)”



Measurement Axioms

Empirical entities can be related to abstract mathematical 
objects

We can perform abstract operations with these mathematical 
objects and study what the consequences are

Therefore, RMT is an analytical tool to assess if and how 
the given data structure can be represented by a 
numerical system

If a data structure is isomorphic to a numerical system, we say a 
representation exist
The number of properties holding between the empirical and 
numerical system determine the measurement level (i.e., the 
uniqueness of the numerical representation)
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Meaningfulness
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Meaningfulness
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“The mathematical 
expression of a 
scientific or 
geometric law 
typically does not 
depend on the units 
of measurement.”

The specific measure 
should not matter.



Meaningfulness
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“Why should I care?”
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Answer 0: Just to be aware about 
hidden assumptions
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Answer 1: New Method = New Science
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Answer 2: There are already some 
alternatives
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Answer 2: There are already some 
alternatives
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Answer 2: There are already some 
alternatives
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Should be published as a preprint soon ☺

In its current version, I show two applications:
Are 4-tuples of items evaluated additively or non-additively?
 Results indicate that individuals respond differently
Are ratio responses equivalente to actual ratios?
 Results indicate that ratio responses are actually in a log-interval level



Answer 2: There are already some 
alternatives
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Final Remarks
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Bandura (2001): “Scientific advances can be achieved by two types 
of theories: those that simply seek to identify correlations between 
observable events without regard to linking mechanisms; and those 
that specify the mechanisms governing the relations between 
observable events.”

Barrett (2008): “if we are to generate progress in our science, 
increasingly sophisticated methods of statistical data-model analysis 
are not going to help.” 

“You don’t have to be a mathematician to have a feel for numbers”
John Nash
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Questions?
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