
1

MGMT 740 - Wednesday 8th March, 2006

Paul Barrett

Adjunct Professor of Psychometrics and Performance Measurement
Dept. of Management and Employment Relations, Room 425

Tel: 09-373-7599 - xtn 82143      Mobile: 021-415625
Email: paul.barrett@auckland.ac.nz

Paul Barrett

Adjunct Professor of Psychometrics and Performance Measurement
Dept. of Management and Employment Relations, Room 425

Tel: 09-373-7599 - xtn 82143      Mobile: 021-415625
Email: paul.barrett@auckland.ac.nz 2

Qualities, Symbols, and Numbers
Quantity and Measurement
Theories of Measurement
Meaning, Theory, and Measurement
The Implications of the above for 

Organizational Research

MGMT 740 – 8th March 2006

3

Qualities, Symbols, and Numbers

A quality is a nonnon--quantitativequantitative property of a 
thing. Properties that are quantitative possess an 
“additive” structure. That is, the distinguishing 
features of a quality of something vs a quantity of 
that something are orderorder and additivitadditivityy relations 
that define quantity.

ThingsThings can be said to possess one or more 
properties. 

A relationrelation requires at least two properties for its 
definition.
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Qualities, Symbols, and Numbers

Within Conscientiousness research, we also see 
the term “qualia” – to describe those phenomena 
that have no obvious quantifiable aspects. For 
example, we can have a computational and 
biophysical explanation of vision that explains 
how our visual neurochemistry encodes the 
colour red, or how nerves indicate “pain”, but, 
what can such explanations tell us about the 
“experience” of seeing “redness” or the feelings 
of “pain”? (Singer, 2001)
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Qualities, Symbols, and Numbers
A symbol is something that represents or stands 
for something else. It can be a sign, a number, 
letter, or object. However, it possesses no special 
properties or features that convey any more 
meaning or understanding than that associated 
with the representation relation between the 
symbol and the object or feature it represents. So, 
when a number is used to represent a response 
option on a questionnaire say, the number 
remains solely a symbol, unless explicit 
conditional relations are imposed between the 
symbols and represented objects or features.
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Qualities, Symbols, and Numbers

A number is a relation, which requires at least 
two properties of a thing for its definition. 

The specific relation here is between 
magnitudes of quantity quantity on the same attribute, 
with the specific definition of a number as a definition of a number as a 
ratio of two magnitudes of quantity on the ratio of two magnitudes of quantity on the 
same attributesame attribute.
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Qualities, Symbols, and Numbers

Natural Numbers: cardinal numbers used to 
represent the sizes of distinct collections of 
objects as positive valued, non-zero, integers. 
E.g. 1, 2, 3, 4… etc. As in 4 books (e.g. the ratio 
of 4 books relative to 1 book), 15 students, 200 
cars, 5,000 employees.

Integer Numbers: whole valued numbers than 
may vary between positive and negative values, 
and which include the value 0. The ratio 
between two magnitudes of a quantity – say 10 
and 5, as in 10÷5, is the integer 2. 
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Qualities, Symbols, and Numbers

Rational Numbers: ratios of two integers, 
which can be represented as finite-valued 
“fractions”. E.g. 15÷4 = 3.75. The number 
3.75 is a rational number.

Irrational Numbers: a number which cannot 
be represented as a finite-valued fraction. E.g. 
the square root of 2, the value of pi (π) 
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Qualities, Symbols, and Numbers

Real Numbers: ratios of two continuous-
valued magnitudes of quantity. A magnitude 
of a quantity is (in the abstract), infinitely infinitely 
indivisibleindivisible (for example, a magnitude of 
length can be divided into smaller whole parts 
of length, and infinitely smaller parts of these 
parts etc.). In short, taking the ratio of such 
magnitudes yields numbers which are 
themselves continuous-valued.
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Qualities, Symbols, and Numbers

What will MGMT 740 students need to 
remember …?

The difference between integer and real-
valued numbers!

Integers are whole numbers (0, 1, 2, 4 etc.) 

Real numbers have a fractional part. E.g.
2.5713 (the “5713” is the fractional part).
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Quantity and Measurement

Quantity: an attribute possessing ordinal and 
additive structure. For example, length is a 
quantity because lengths are ordered according 
to their magnitude, and each specific length is 
constituted additively of other specific lengths
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Quantity and Measurement

Michell (1990), p.63 ...
" measurement is a procedure for identifying 
values of quantitative variables through their 
numerical relationships to other values. Take a 
simple example. We wish to know the length of 
a timber beam. This may be done by relating its 
length to that called a meter. It is to be found r
meters long (where r is some real number). 
Here r is the ratio of the length of the beam to that of 
a meter and this FACT enables the length of the 
beam to be characterized…”
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Quantity and Measurement

“More generally, in measurement some 
(unknown) value of a quantitative variable is 
identified as being r units. A UNIT of 
MEASUREMENT is simply a particular value 
of the relevant variable. It is singled out as that 
value relative to which all others are to be 
compared.”
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Quantity and Measurement

“Let the unit be Y and let the value to be 
measured be X. Then a measurement has the 
form  X = rY.... 

Measurement requires the development of 
procedures whereby values X and Y may be 
brought into comparison and their ratio 
assessed. Such procedures are the methods 
of measurement"
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Quantity and Measurement

Michell (2001), p. 212 …
“Measurement, as a scientific method, is a way 
of finding out (more or less reliably) what level of 
an attribute is possessed by the object or objects 
under investigation. However, because measurement 
is the assessment of the level of an attribute via its 
numerical relation (ratio) to another level of the same 
attribute (the unit selected), and because only 
quantitative attributes sustain ratios of this sort, 
measurement applies only to quantitative attributes.
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Quantity and Measurement

A variablevariable is anything relative to which objects 
may vary. For example, weight is a variable, 
different objects can have different weights, but 
each object can only possess one such weight at 
any point in time. A quantitative variablequantitative variable
satisfies certain conditions of ordinal and 
additive structure. For example, weight is a 
quantity because weights are ordered according 
to their magnitude, and each specific weight is 
constituted additively of other specified 
weights. Likewise lengths. 
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Quantity and Measurement

Specifically (from Michell, 1990), p. 52-53) …
“The first fact to note about a quantitative 
variable is that its values are ordered. For 
example, lengths are ordered according to their 
magnitude, 6 meters is greater than 2 meters, 
and so on. Similarly the values of other 
quantitative variables are ordered according to 
their magnitudes. 
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Quantity and Measurement

Specifically (from Michell, 1990), p. 52-53) …
“… The familiar symbols, “≥” and “>” will be 
used to denote this relation of magnitude, 

“≥” meaning “at least as great as”, and 
“>” meaning “greater than”. Also the symbol 
“=” will be used to signify identity of value.
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Let X, Y, and Z be any three values of a variable, Q. 
Then Q is ordinalordinal if and only if:

1) if X ≥ Y and Y ≥ Z then X ≥ Z (transitivity)
2) if X ≥ Y and Y ≥ X then X = Y (antisymmetry)
3) either X ≥ Y or Y ≥ X       (strong connexity)

A relation possessing these three properties is called a 
simple order, so Q is ordinalordinal if and only if ≥ is a simple 
order on its values. All quantitative variables are All quantitative variables are 
simply ordered by simply ordered by ≥≥ , but not every ordinal variable is , but not every ordinal variable is 
quantitativequantitative, for quantity involves more than order. It 
involves additivity.

Quantity and Measurement
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Quantity and Measurement

AdditivityAdditivity is a ternary relation (involving three values), 
symbolized as “X + Y = Z”. Let Q be any ordinal 
variable such that for any of its values X, Y, and Z:

4) X + (Y + Z) = (X + Y) + Z (associativity)
5) X + Y = Y + X (commutativity)
6) X ≥ Y if and only if X + Y ≥ Y +Z        (monotonicity)
7) if X > Y then there exists a value of Z such that  

X = Y + Z (solvability)
8) X + Y > X (positivity)
9) there exists a natural number n such that nX ≥ Y 
(where 1X = X and (n + 1)X = nX + X)

(the Archimedian condition)
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Quantity and Measurement

These nine conditions were stated by J.S. Mill in 
1843, and later by Hölder (1901) within his 
exposition of the axioms of quantity. However, as 
Michell (1999) points out, the influence of 
Euclid’s theory of magnitudes is present 
throughout the historical development of the 
physical sciences, and especially within Newton’s 
Principia of 1728.  In short, this is not some piece 
of ad-hoc philosophy produced to support a 
convenient argument, but rather, these are the 
bases for quantitative measurement that has 
evolved within the natural sciences. 
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Quantity and Measurement

NominalNominal ... the assignment of numbers 
to labels or classes of objects. E.g. 
types of cigarettes smoked, the 
presence or absence of an absenteeism 
record,  the names of each course 
within the MER department.

The Stevens (1951) categorisation The Stevens (1951) categorisation 
of of ““measurement levelsmeasurement levels””
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Quantity and Measurement

The Stevens (1951) categorisation The Stevens (1951) categorisation 
of of ““measurement levelsmeasurement levels””

OrdinalOrdinal ... the assignment of numbers 
to persons or objects so that they 
reflect their rank ordering on a chosen 
attribute. E.g. the order of runners 
finishing in a race. Ordered ranks are 
monotonicmonotonic in sequence. 
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Quantity and Measurement

The Stevens (1951) categorisation The Stevens (1951) categorisation 
of of ““measurement levelsmeasurement levels””

IntervalInterval ... numbers are assigned to objects such that 
they satisfy the ordinal-level measurement constraints, 
AND, that the differences between the numbers are 
constant. However, interval measures do not possess a 
true ZERO - therefore, any ratio formed by two values 
within this scale is not equivalent to any other ratio if the 
units of measurement are changed. 

E.g. The ratio of 70°F / 35 °F = 2.0
Using °C units of °F = 21.11°C /1.67 °C = 12.67
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Quantity and Measurement

The Stevens (1951) categorisation The Stevens (1951) categorisation 
of of ““measurement levelsmeasurement levels””

RatioRatio ... in addition to the constraints of the ordinal and 
interval measurement scales, ratio measurement possesses 
a true ZEROtrue ZERO value. E.g. length, time, weight, absolute 
temperature. Change of units of measurement does not 
change any ratio formed by two points on the 
measurement scale. 

E.g. The ratio of 12kg / 6kg = 2.0
Converting from kg to lbs = 26.4554 / 13.2277 = 2.0
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Theories of Measurement

Assigning numbers to magnitudes –
how might we do this? 
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Operationalism
From Bridgman (1927). Concepts are synonymous 
with a set of operations. Concepts have no 
meaning other than in terms of the operations 
chosen to define them. Operationalism is actually 
subjectivism given another name. This theory of 
measurement is perhaps most closely associated 
with the positivist philosophy of science - both of 
which have been shown to be flawed in their 
explanatory power and argument.

Theories of Measurement
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Operationalism
For example, an operationalist view is that job 
satisfaction is defined by the questionnaires and 
interview methods we use to measure it. Boring’s 
(1921) famous adage is: “Intelligence is what 
intelligence tests measure”. i.e. Intelligence is 
defined by the measures we make on an IQ test. 

Dingle (1950) defined measurement as “any 
precisely specified operation that yields a 
number”. This is obviously wrong. Why …

Theories of Measurement
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Theories of Measurement

Operationalism
…because there is a confusion between the 
meaning of a concept and the operations by 
which it is identified. A concept or construct 
cannot be defined by a set of operations which 
are in turn held to be causal for the existence of 
the construct. It is a logical flaw.
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Theories of Measurement

Operationalism
In an operationalist perspective, if person A 
measures variable Y using operation X,  then Y 
can only be defined in terms of operation X if it 
was actually constituted by X. 

However, a relation [i.e. the relation between 
operation X and entity Y] cannot constitute the 
entities (X and Y) that it holds between. If it did, 
there would be no entities to stand in the relation! 
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Theories of Measurement

In actual fact, for it to be possible that person A 
can indeed measure Y, then Y must exist 
independently of A, otherwise operation X could 
never yield a measure of Y.

Operationalism
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Theories of Measurement

A representational theory of measurement in its 
broadest sense, states that measurement 
requires defining how an empirical relational empirical relational 
systemsystem may be conjoined with a numerical numerical 
relational systemrelational system in order to permit an 
individual to describe “magnitudes" of 
empirical entities using the numbers. In short, 
the numbers are used to represent magnitudes 
within the empirical relational system.

Representation
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Theories of Measurement

An empirical relational system like weight 
possesses an ordered structure with the relations 
defined as in section above. For example, if a 
class of objects that possess the attribute weight 
can be compared to one another with a relation 
such as “being at least as heavy as”, then the 
weights standing in this relation to one another 
are said to constitute a relational system. 
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Theories of Measurement

In essence, a comparison operation is required to 
take place between all objects in this system in 
order to determine whether the relation holds for 
any two such objects, and to observe which 
properties of the axiomatic relations expressed in 
section above can be observed using the 
objects that are said to possess weight. 
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Theories of Measurement

A numerical relational system is one in which the 
entities involved are numbers, and the relations 
between them are numerical relations. An 
example of a numerical relation is the set of all 
positive integers less than say 1000, with the 
relation of “being at least as great as”. Each 
number can be compared to another and a 
determination made as to whether the relation 
holds for that pair. 
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Theories of Measurement

In fact, the axiomatic relations as expressed in 
section above can also be applied to such a 
number system. We can apply such relations to 
real numbers, and observe the same relations, 
but now using continuous quantities rather than 
discrete values. So, in the case of weight, the 
numerical representation of weight is achieved by 
matching numbers to objects so that the order 
and magnitude ratios using weights is reflected 
in the order (and magnitude ratios) of the 
numbers.
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Theories of Measurement

The question that now arises is that of the 
status of numbers. 

If we treat numbers as an abstract system of 
symbols, that can be assigned subjectively to 
represent objects within an empirical relational 
system, then we have representationalismrepresentationalism in the 
manner of Stevens’ (1951) theory, p. 23 …

Representation
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Theories of Measurement

“in dealing with the aspects of objects we can 
invoke empirical operations for determining 
equality (the basis for classifying things), for rank 
ordering, and for determining when differences 
and ratios between the aspects of objects are 
equal. The conventional series of numerals – the 
series in which each member has a successor –
yields to analogous operations: We can identify 
members of the series and classify them. We know 
their order as given by convention. We can 
determine equal differences, as 7-5=4-2 and equal 
ratios, as 10/5 = 6/3…”
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Theories of Measurement

“This isomorphism (a one-to-one relation) 
between the formal system and the empirical 
operations performed with material things 
justifies the use of the formal system as a model 
to stand for aspects of the empirical world”.
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Theories of Measurement

Thus, any numerical modelling of an empirical 
system constitutes measurement. Stevens (1959) 
stated perhaps the more familiar exposition of 
this statement as measurement being the 
assignment of numbers to objects by rule and 
that (p. 19) … “provided a consistent rule is 
followed, some form of measurement is achieved”.

This seems a reasonable statement on the surface, and 
it appears in many undergraduate statistical texts in 
the social sciences, including Business… But, it is 
deeply flawed. 
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Theories of Measurement

What Stevens did was to remove the status of a 
numerical relation system consisting of the real 
numbers as an independently existing empirical 
relation system. Up until the 1950s, numbers 
were considered to constitute an empirical 
relational system in their own right. The system 
was self-contained, logical, possessed the 
required ordering relations that constitute both 
ordinal and additive operations, and, in the 
theory of continuous quantity, sustained the 
necessary ratios necessary for such a theory. 
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Theories of Measurement

In short, both in the manner that scientists used 
them, as well as in their existence as a relational 
system, numbers were considered as empirical empirical 
factsfacts, not abstract entities. 

The existence of the empirical relations between 
magnitudes of quantity (as in the axioms of 
Hölder (1901) detailed above) was presumed 
logically independent of the numerical 
assignments made to represent them.
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Theories of Measurement
In order to assign a numerical relational system to 
an empirical relational system, it was required that 
the empirical relations could first be identified 
without necessarily assigning numbers to objects 
within the system. It was a prior requirement that 
whether or not an empirical relation possesses 
certain properties was a matter for scientific 
investigation. As Michell (1999), p. 168 states …
““Simply to presume that a consistent rule for Simply to presume that a consistent rule for 
assigning numerals to objects represents an assigning numerals to objects represents an 
empirical relation possessing such properties is empirical relation possessing such properties is notnot
to discover that it does; it is the oppositeto discover that it does; it is the opposite””..
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For, what Stevens was really saying is that it is 
not the independently existing features of 
objects (the properties or relations of objects) 
that are represented in measurement, but rather 
it is the numerical relations imposed by an 
investigator which will then determine the 
empirical relations between objects. This is 
quite wrong.

Theories of Measurement
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The relations represented in measurement have 
an existence independent of human observations 
or operations. Numbers are considered to be Numbers are considered to be 
empirical facts, not abstract entitiesempirical facts, not abstract entities. That is, 
reference to numbers in quantitative science is 
literal, and not merely metaphorical, as the 
representational theory of measurement would 
have it. 

Theories of Measurement

The Classical Theory of Measurement
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Therefore, in order to use numbers to represent 
the relations between magnitudes of quantity for 
a variable, we need to first confirm the 
quantitative structure of our variable in order to 
establish that any mapping between numbers 
and our proposed variable units is in fact valid. 
In short, the variable of interest must be 
empirically determined to possess a quantitative 
structure, prior to any representation. 

Theories of Measurement

The Classical Theory of Measurement
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Michell (1999), p.75…
“Because measurement involves a commitment to 
the existence of quantitative attributes, 
quantification entails an empirical issue: is the 
attribute involved really quantitative or not? If it 
is, then quantification can sensibly proceed. If it is 
not, then attempts at quantification are 
misguided. A science that aspires to be 
quantitative will ignore this fact at its peril…”

Theories of Measurement

The Classical Theory of Measurement
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Theories of Measurement

Michell (1999), p.75…
“It is pointless to invest energies and resources in 
the enterprise of quantification if the attribute 
involved is not really quantitative. The logically 
prior task in this enterprise is that of addressing 
this empirical issue. I call it the scientific task of 
quantification (Michell, 1997)”.

The Classical Theory of Measurement
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The problem that faces management and 
organizational behavior investigators is that the 
variables which are of most interest to such 
investigators are latentlatent (unobservable, 
“intensive”, or “implicit”). That is, they do not 
exist as physical objects, entities, or material, 
which may be manipulated in order to determine 
the empirical relations that may hold between 
amounts of them (e.g. like the length of wooden 
rods, or the weight of iron bars). 

Theories of Measurement
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For example, “Business-focused” variables such 
as trust, integrity, job satisfaction, corporate 
culture, employee engagement, business 
confidence, managerial competencies, job 
performance, cultural climate etc. do not exist 
physically. Identification and use of such 
variables requires the processes of phenomena 
detection and a theory constructed about what 
they are (or are considered to be), their cause, 
and subsequently their measurement or 
assessment.

Theories of Measurement

MGMT 740 – 8th March 2006

51

Measurement Terminology

Direct, ExtensiveExtensive, Fundamental 
Measurement (a single variable). Extensive 
measurement is concerned with the discovery of 
ordering and concatenation relations on the 
objects that directly reflect the quantitative 
structure of the variable involved. Examples of 
such extensively measured variables are: length, 
weight, duration (time), electrical resistance.
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Implicit, IntensiveIntensive, Measurement: where the 
quantitative structure for a variable must be 
inferred from its relations between other 
independent variables via the conjoint 
measurement axioms. An intensively measured 
variable is, by definition, a latent variablelatent variable.

Measurement Terminology
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Indirect, DerivedDerived Measurement (2 or more 
fundamental variables). E.g. Within the physical 
sciences, indirect measures of say velocity, 
acceleration, force, work, etc. are composed of 
extensive measures (weight, time, length).

Measurement Terminology
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Within physics, a similar problem could be 
perceived with “derived” measures such as 
“density”. Density is not a physical object with 
observable units that can be physically 
concatenated or manipulated. It is derived from 
the operation of two other physical measures 
which can be manipulated, mass and volume. 
The operation between these two “extensive”
variables is that of division – taking the ratio of 
mass to volume yields a magnitude for the variable 
density. For each substance, the ratio of mass to 
volume is a constant. 

Theories of Measurement

MGMT 740 – 8th March 2006

55

What was intriguing to some was how it could 
be proven that the combination of two variables 
could produce a third whose values were 
themselves ordinal and additively structured in 
the manner of a quantitative variable. 

Theories of Measurement
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In 1964, Luce and Tukey published the axioms axioms 
of conjoint measurementof conjoint measurement, the necessary set of 
conditions that if met by combining values of 
any set of three variables, would provide 
empirical proof of the additive structure of all three 
variables. 

Theories of Measurement
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Conjoint Measurement relates to situations of 
the kind:
P=A+X    or 
P=A×X (which can be represented logarithmically 

as an additive concatenation function). 

Its application is specifically for those instances 
where none of P, A, or X is already quantified. 
It requires that:

Theories of Measurement
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1. Variable P possesses an infinite number of values
2. P=f (A,X) (where f is some mathematical function)
3. There is a simple order, ≥ , upon the values of P
4. Values of A and X can be identified (i.e. that 
objects may be classified according to the value of A 
and X they possess).
Such a system satisfying 1-4 is a conjoint system.

Theories of Measurement

The Conjoint Measurement Requirements
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Meaning, Theory, and  Measurement

Phenomena:Phenomena: “relatively stable, recurrent general 
features of the world that we seek to explain …
Phenomena comprise a varied ontological bag 
that includes objects, states, processes, events, 
and other features that are hard to classify…
“Phenomena, not data, are the proper objects of Phenomena, not data, are the proper objects of 
scientific explanationscientific explanation; it is Phenomena that give 
scientific explanations their point” (Brian Haig, 
2002). 

Data:Data: “idiosyncratic, ephemeral, and pliable, and 
serve as observable evidence for phenomena”.  
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Meaning, Theory, and  Measurement

It is from data that we extract or “detect” phenomena

The detectiondetection of phenomena can be by any 
means – from simple qualitative observation, 
probabilistic modelling, experimentation, 
multivariate statistics, or simple counts. All that 
is required in this process or detection are 
standards of reproducibility (replicability).
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Meaning, Theory, and  Measurement

Having identified a phenomenon, the scientist 
tries to explain the cause/s of it. This is the 
essence of Brian Haig’s and Bill Rozeboom’s
position on abductiveabductive sciencescience – that of 
exploring causes of established 
outcomes/phenomena.

See the paper by Yu (Abduction, Deduction, 
Induction … still logged as “submitted”) in the 

Lecture “book of knowledge” for an excellent 
overview of each mode of reasoning.
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Meaning, Theory, and  Measurement
Michael Maraun (1998) …
“Measurement practice in psychology 
misdiagnoses the nature of measurement, since 
it is uniformly formulated under the assumption 
that measurement claims are justified in large 
part through empirical case-building [aka 
construct validity]” (p. 436)

“The problem is that in construct validation 
theory, knowing about something is confused 
with an understanding of the meaning of the 
concept that denotes that something…..
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Meaning, Theory, and  Measurement

“Scientifically speaking, to ‘make clear what 
something is’ means to set forth the laws in 
which it occurs.” (Cronbach and Meehl, 
1955)

Maraun claims that the conventional view 
of construct validity as stated below by its 
progenitors is flawed …
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Meaning, Theory, and  Measurement

Michael Maraun (1998)… p. 448
“This is mistaken. One may know more or less 
about it, build a correct or incorrect case about it, 
articulate to a greater or lesser extent the laws 
into which it enters, discover much, or very little 
about it. However, these activities all presuppose 
rules for the application of the concept that 
denotes it (e.g. emotional intelligence, 
dominance). Furthermore, one must be prepared 
to cite these standards as justification for the 
claim that these empirical facts are about it.”
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AND, note Maraun (1998) again…
“The relative lack of success of measurement in 
the social sciences as compared to the physical 
sciences is attributable to their sharply different 
conceptual foundations. In particular, the 
physical sciences rest on a bedrock of technicaltechnical
concepts, whilst psychology [and the social 
sciences in general] rests on a web of commoncommon--oror--
garden conceptsgarden concepts. These concepts have 
notoriously complicated grammars [of 
meaning]”. (p. 436)

Meaning, Theory, and  Measurement
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Meaning, Theory, and  Measurement

But, in some contrast,  Haig (2004) states …
The Irrelevance of Definitions?The Irrelevance of Definitions?

There is widespread belief that the process of 
Construct Validity centrally involves providing 

adequate definitions of key terms (e.g., 
measurement of intelligence).

However, Popper (1945/1966) argued 60 years 
ago that the physical sciences have been able to 
provide us with precise theoretical knowledge 

without giving much attention to the meaning of 
their theories’ constituent terms. 
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Brian Haig (2004) continues …
This is achieved by ensuring that the burden of 
meaning is carried by the theories proper, 
rather than by any of their constituent terms or 
statements.

Scientists introduce technical terms as 
convenient shorthand for the longer 
descriptions of their subject matter that are 
found in theories. 

Meaning, Theory, and  Measurement

MGMT 740 – 8th March 2006 68

Meaning, Theory, and  Measurement

Brian Haig (2004) continues …
Constructs should not be defined explicitly (e.g., 

operationally), partially, or implicitly. This is a 
major reform of Cronbach and Meehl’s (1955) 

logical empiricist view of construct validity.

A de-emphasis on meaning follows from the 
scientific realist policy of giving priority to matters 

of ontology [the nature of “being so”] rather than 
semantics (cf. Borsboom, Mellenbergh, & van 

Heerden (2003).
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Quantitative and Non-Quantitative Science

A definition of Science
The systematic study of the nature and 
behaviour of the material and physical 
universe, based upon observation, experiment, 
and measurement, and the formulation of laws 
to describe these facts in general terms (Collins 
English Dictionary, 3rd Edition).

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research
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Mathematical Statistics & Applied Numerics
The Qualitative-Quantitative “Divide”
Business and HR-metrics 

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research
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1. Do not equate “being scientificbeing scientific” with “uses uses 
numbersnumbers”. There is a gulf in meaning and 
axioms between using numbers within 
quantitative measurement and numbers as in 
the social sciences.

2. The use of numbers as counts, frequencies, 
and ranks can yield an impressive description 
of phenomena, without necessarily having to 
invoke the axioms of “additive relations”
between otherwise qualitative magnitudes.

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research
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3. It is perfectly acceptable to use whatever 
mathematics or statistical methodology one 
might care to choose – with the caveat that 
the ultimate validity (and knowledge claims) 
of the results will depend upon the validity of 
the assumptions invoked (e.g. additivity of 
the metric imposed by the methodology).

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research
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4. The “Qual-vs-Quant” debate results from a 
misunderstanding of both kinds of approach 
to systematic observation. The choice of the 
most valid research method is absolutelyabsolutely
contingent upon the knowledge claimsknowledge claims which 
are desired to be made by an investigator, and 
the assumptionsassumptions that are constitutive of the 
methodology that will be used to attempt to 
construct those claims.

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research
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4. With the publication of Borsboom, D., 
Mellenbergh, G.J., and Van Heerden, J. (2004) 
The concept of validity. Psychological Review, 
111, 4, 1061-1071, the entire notion of 
construct validity as “Scientifically speaking, to 
‘make clear what something is’ means to set forth 
the laws in which it occurs.” (Cronbach and 
Meehl, 1955) – and the “nomological net” has 
been left in intellectual tatters.

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research

MGMT 740 – 8th March 2006

75

The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research

The Abstract ….
“This article advances a simple conception of test 
validity: A test is valid for measuring an attribute 
if (a) the attribute exists and (b) variations in the 
attribute causally produce variation in the 
measurement outcomes. This conception is 
shown to diverge from current validity theory in 
several respects. In particular, the emphasis in the 
proposed conception is on ontology, reference, and 
causality, whereas current validity theory focuses 
on epistemology, meaning, and correlation. 
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The implications of the above for             The implications of the above for             
Organizational ResearchOrganizational Research

It is argued that the proposed conception is not 
only simpler but also theoretically superior to the 
position taken in the existing literature. Further, 
it has clear theoretical and practical implications 
for validation research. Most important,
validation research must not be directed at the 
relation between the measured attribute and
other attributes but at the processes that convey 
the effect of the measured attribute on the test 
scores”.
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