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ABSTRACT

Recent studies have been endeavoring to overcome challenges to ensure reliable measurement results in Social Sciences and Humanities
facing the complex characteristics of this scientific field. However, the literature indicates that the founding designers of sociology as an
academic discipline expressed concerns regarding social measurements more than a century ago. Based on a literature review, the
present work investigates possible metrological aspects already addressed in the early days of Social Science, focusing on the
methodological conceptions of two of sociology’s early canons — notably Max Weber and Emile Durkheim. The present study reveals
that the approaches contemporaneously developed by the two Social Sciences co-founders present diverse but fundamentally
complementary configurations, allowing a wide range of social phenomena to be analyzable. Although employing their terminologies,
both social scientists incorporated fundamental metrological concepts in their procedures’ parameters, seeking to establish a single
reference, using statistical analysis or determining measurement standards that resemble what is known today as reference material.
The concern with applying metrological concepts since the early days of creating sociology as a science reinforces the need to invest
extensive efforts to provide uniformity of measurements in this remarkably relevant field of application of Measurement Science.
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1. INTRODUCTION

Providing metrological traceability of measurement results to
the International System of Units (SI) is essential to ensure
reliable and comparable quantity values in applications associated
with all fields of knowledge. This aspect, however, has been a
historical struggle since the early days, when efforts were directed
to the elaboration of a metrological framework traditionally
focused on promoting advances in the evolution of standards for
measuring physical quantities.

After the signing of the ‘Convention du Métre (1875), the 1st
‘Conference General de Poids et Mesures (CGPM), which took place
in 1889, established international prototypes for physical
quantities of length and mass units, respectively, meter and
kilogram, also incorporating the second as the unit of time,
according to astronomers’ definition [1].

The high complexity of chemical and biological
measurements, which also involve quantities belonging to the
field of Natural Sciences, only much more recently received

better attention and contributions to meet their metrological
infrastructure demands [2]-[5].

Metrological authorities” first initiatives toward meeting
demands for chemical measurements took place with the
adoption, in 1971, of the unit mole (symbol mol), for the quantity
amount of substance, at the 14th CGPM, and the creation of the
‘Comité consultatif pour la quantité de matiere (CCQM), in 1993 [1].

In turn, measurements of biological quantities, which are
particularly associated with even more challenging metrological
demands, were addressed only at the 20th CGPM (1999) [2]-[4].
However, unlike what happened in the case of chemical
quantities, the metrological demands associated with
biomeasurements did not receive specific support by creating a
particular consultative committee for the area. The responsibility
for advancing the reliability of biomeasurements was absorbed
by the CCQM, whose name was changed in 2014 to
‘Consultative Committee for Amount of Substance: metrology in
chemistry and biology’ [3].

Equally required and even more challenging is the global
metrological framework to provide trustworthiness and
comparability for measurements in Humanities and Social
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Sciences. Nevertheless, this issue has not yet been addressed in
CGPM resolutions.

The sophistication of measurands associated with more
complex areas involving Chemical, Biological, Human and Social
Measurements requires dealing with the development of certified
reference materials, creation of arbitrary units, and other
alternative strategies to step forward to a metrological structure
capable of harmonizing “nonphysical” measurements in all
aspects of daily life demands.

Particularly regarding Human and Social Sciences, the
influence of the subjective perceptions of researchers and
research participants on the research process [6] and difficulties
in defining concepts [7]-[9] are some of the elements of the
complexity in the study of social phenomena. Such intricacies
hinder but do not prevent initiatives to ensure reliability and
comparability of measurement results in the Social Sciences and
Humanities.

Recent studies have been endeavoring to meet the challenges
associated with the complex characteristics of this scientific field
[7]-[37]. Among the current academic initiatives, it is worth
mentioning the successful incorporation of measurements in
Social Sciences among investigations addressed by the
International Measurement Confederation (IMEKO) [36]-[40],
being evidenced a massive effort of this scientific community to
promote metrology in this field, including efforts to lead both
physical and "nonphysical" measurement in a single, consistent
concept system [34]-[37].

Despite the apparent novelty of the actions that are currently
emerging to incorporate the concepts of metrology in Social
Sciences aiming at contributing to robust and comparable
measurement results in this field of application; the literature
indicates that the founding architects of this science as a formal
discipline, notably Max Weber and Emile Durkheim, already
expressed concerns about the adequacy of the approaches
employed for measuring social phenomena [41], [42].

This paper explores the fundamental aspects of the
measurement methods proposed more than a century ago by
those two founding authors of sociology as a scientific field.
Moreover, the present article seeks to identify the possible
connections between these preliminary sociological approaches
and the current metrological conceptions.

2. ANALYTICAL FRAMEWORK OF SOCIAL SCIENCE
FOUNDERS

Playing relevant roles on the foundation of sociology as a
scholarly discipline, both Emile Durkheim and Max Weber
devoted a portion of their work to the development of a
methodology for the study of social phenomena and were
especially interested in reliable strategies and comparable results
on social measures. They presented, however, quite different
approaches.

2.1. Emile Durkheim

Emile Durkheim (1858-1917, France) was the first to
establish sociology as a formal academic discipline (University of
Bordeaux, 1895) [43]. Influenced by the positivist current of
thought, Durkheim turned to the Natural Sciences — especially
bioscience — when performing Social Science investigations [42],
[44]. He thought of society as an organism, whose parts (or
“organs”) need to function well together to ensure the whole’s
healthy functioning [42], [44].

Durkheim defined ‘social facts’ as his main object of study.
‘Social facts’ would be ways of feeling, acting, and thinking
identifiable by three main traits such as generality, being applied
to all members of a given society; exteriority from each
individual, once they were not created by any particular person’s
consciousness, but learned by people, generation after
generation, and lasting much longer than the human lifespan; and
coercivity, by which individuals are constrained into specific
actions, not necessarily in conformity to each person’s intention
[42].

With a focus on analyzing social facts and their role in society,
Durkheim addressed the social phenomena from the macro-
level. Just as it is impossible to capture what is going on in
someone’s mind by looking at each cell of their nervous system,
Durkheim states that one wouldn’t be able to explain a social fact
simply by looking at its manifestations in the individual level [42].
He emphasized, after all, that a whole is not just the sum of its
parts, but a specific reality formed by their association [42].
Therefore, in Durkheim’s approach, social facts ought to be
explained through other social facts [42].

With a marked tendency toward an empirical approach,
Durkheim used statistical strategies extensively. By increasing the
number of cases whenever possible, the variable-oriented model
of the comparative analysis performed by Durkheim aims to
establish generalized connections between variables [45]. The
general patterns pursuit guided Durkheim’s statistical approach
to dealing with the time dimension from a transhistorical
perspective [45].

Collective behaviors are, then, identified as an average effect
of a variable by searching for statistical regularities of social facts
[45]. Estimating the average effects of independent vatiables
would allow investigating the ‘effects-of-causes’. Therefore, with
the emphasis on generalizations over details, Durkheim
establishes causality relationships, associating a phenomenon
(social fact) to its cause ot its effects (another social fact) [42].

For instance, in his famous study “Le suicide: Etude de sociologie”
[46], performed with three religious’ communities (Protestants,
Catholics, and Jews), Durkheim demonstrated that a social fact,
the suicide rates, presented a statistical correlation with a macro-
level variable constituted by the degrees of social integration, as

degree of social
integration -

Social Fact \
\

\
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Degree of religious beliefs’
authority over individuals™

/

Amount of collective ritual
ohservance and individual -
engagement in religious practice

Social Fact

rates of
psychopathology

Figure 1. Diagram of correlating connections between macro-level variables
to analyze causality associations with suicide rates in diverse contexts within
the Durkheim study.
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illustrated in Figure 1. The statistical analysis allowed Durkheim,
for example, to associate suicide rates to aspects of social
context, whereas, contrary to what one might expect, there was
no correlation with rates of psychopathology.

2.2. Max Weber

Max Weber (1864-1920, Germany) introduced, in 1919, a
sociology department at the Ludwig Maximilians University of
Munich, in Germany [47]. Contrasting to Durkheim’s objectivity,
Weber's approach prioritizes subjective interpretations of social
events. These aspects are considered those that provide the
undetlying sense to the individual’s objective behaviors,
explaining them. Therefore, Weber addressed the social
phenomena from the micro-level, considering subjectivity and
meanings attributed to social actions [41], [45], [48]-[50].

The approach included the development of the so-called Ideal
Type. This theoretical construct consists of an abstract model
with internal logic serving as a measuring standard for evaluating
complex cases [45], [48], [51]. The strategy allows for
understanding particular historical processes and individual
motivations, considering as many variables as possible, and
analyzing the kind of relationship among them by the concept of
elective affinities, which refers to their mutual contributions [52].
Therefore, an in-depth understanding of a complex unity is
reached by a case-oriented comparison concentrating on a small
number of cases, with a large number of attributes interacting
within long-lasting processes [45].

As a result, the roots of a specific event must be rebuilt when
performing qualitative investigations involving historical
comparisons by Webet’s case-oriented strategy.

3. METROLOGY AND THE ANALYTICAL FRAMEWORK OF
SOCIAL SCIENCES’ FOUNDERS

Current proposals for making psychosocial and physical
properties measurable, ensuring the quality of measurements
associated with both physical and psychosocial properties,
consider  object-relatedness  (objectivity) and  subject-
independence (intersubjectivity) as essential attributes to be
satisfied [34], [36]. Objectivity refers to the connection between
the information obtained and the measured property. This
characteristic requires an appropriate theory of the property to
make insignificant the definitional uncertainty and demands a
reduced influence from other phenomena, which renders
instrumental uncertainty negligible [35], [36]. For a uniform
interpretation by different measurers, the measurement must be
intersubjective, which depends on the metrological traceability of
results to the same reference scale, if available. As described in
[36], this quality dimension can be structured by developing item
banks aiming at building reference scales associated with each of
the properties, in combination with Rasch model fitting [33]-[36].
The Rasch model is an approach widely employed to measure
latent traits in a variety of disciplines within humanities, social
sciences and health [21]-[33], [306], [53], [54].

Preceded by the studies developed throughout the 19t
century by the German Karl Marx (1818-1883), also known as
one of the founding creators of the Social Sciences, Emile
Durkheim and Max Weber were the first to establish this field of
research as a formal discipline. The scientific contributions of
these two contemporary researchers emerged at the end of the
19t century, after the memorable signing of the
intergovernmental treaty of the Meter Convention, which took
place in Paris in 1875 and established the Burean International des

Poids et Mesures (BIPM), an international organization in which
the Member States coordinate the harmonization and advances
in measurement science and measurement standards. In the case
of the French sociologist Emile Durkheim, this historical space
may have paved the way for the interest in the quality of
measurement evidenced in his work. Webet's contributions to
Social Sciences measurements, in turn, emerged after the
creation, in Berlin, of the first National Metrology Institute in
1887, the Physikalisch-Technische Reichsanstalt (PTR), later renamed
to Physikalisch-Technische Bundesanstalt (PTB). As Betlin was the
historical space experienced by Max Weber, this metrological
context may also have influenced the methodological approach
this Social Science co-founder developed.

The efforts invested in developing methodologies that sought
to achieve comparable results from the measurements of social
phenomena were a distinctive feature of Durkheim and Weber’s
scientific  production. 'Their proposals, however, were
characterized by quite different approaches. Their methods were
not aimed at the same objects of study, which can commonly
lead to a false idea of divergence. Instead, their methodological
approaches were complementary, dealing with analyses carried
out in both dimensions, macro-sociological by Durkheim and
micro-sociological by Weber.

Driven by the positivist influence, Durkheim built Natural
Sciences’ analogies with Social Sciences. It is worth mentioning
that both scientific fields share metrological challenges that still
linger to the present time. With highly-complex measurements,
the measurement requirements framework in such fields of study
is not yet adequately addressed or simply not at all. Interestingly,
in his book from 1894 “Les régles de la méthode sociologigne” [42],
Durkheim already acknowledges such challenges that sociology
has in common with biology, but to a greater extent. As he states
[42]: “Tous ces problemes qui, déja en biologie, sont loin d'étre clasrement
résolus, restent encore, pour le sociologue, enveloppés de mystere” (p.39).

Dealing with general analyses involving a large number of
social cases but limiting to few variables, Durkheim employed a
quantitative approach with statistical techniques, including
correlation procedures to define the strength of the association
between different Social Facts, regression analysis to explore the
impact of the change in one social variable relative to another,
also predicting values of the random social variable based on the
fixed social variable values. The measurement reference
consisted of the average mathematical relationship between
vatiables [42].

Durkheim pursues stable objects as a necessary condition for
objectivity. The more detached the “social facts” from the
“individual facts” by which they manifest themselves, the more
objectively represented as a constant, thus eliminating subjective
interference, as he states [42]:

“On pent poser en principe que les faits socian sont d'antant
Plus susceptibles d'étre objectivement représentés qu'ils sont plus
completement dégagés des faits individuels qui les manifestent.
En effet, une sensation est d'antant plus objective que ['objet
anguel elle se rapporte a plus de fixité; car la condition de toute
objectivité, c'est l'excistence d'un point de repére, constant et
identique, auquel la représentation peut étre rapportée et qui
permet d'éliminer tout ce gu'elle a de variable, partant de
subjectif” [42].

Durkheim’s quest for objectivity can be considered analogous
to a pursuit towards minimizing the definitional and instrumental
uncertainties of social measurements.

As for Max Weber’s methodology, the social properties under
conceived in a micro-social dimension,

analysis were
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concentrating on a few cases but encompassing a large number
of wvariables, thus leading to a significant increase in the
complexity of the measurand compared to Durkheim’s
simplified general model.

The reference in Weber’s approach is built by an abstract
model, consisting of a synthetic “ideal construct” that
encompasses multiple essential attributes. This strategy
resembles the production of Reference Materials for chemical or
biological measurements, areas for which the realization of SI
units is still unavailable. In these fields, it is possible to provide
metrological traceability by developing Reference Materials with
sufficient homogeneity and stability regarding specified
properties, being established to be fit for their intended use in
the measurement or examination of nominal properties [55].

Weber’s approach considers cases as a whole, constituted of
variables that cannot be disassociated. Like the procedure using
Certified Reference Materials as “primary reference standard,”
Weber’s conception claims that the produced Ideal Types should
be made available as a reference for further investigations of
other cases, which would enable uniformity of interpretation
through the intersubjectivity of measurement results.

Both Durkheim’s and Weber’s strategies are concerned with
establishing a well-defined reference to provide the necessary
measurement standard to enable the comparability of results,
considering the specific characteristics associated with their main
object of study. These features denote the concern with ensuring
the intersubjectivity of the measurement results, which, in turn,
will be provided only by establishing global metrological
traceability of the measurement results to reference properties
[34]-[37].

Furthermore, these preliminary approaches developed in the
foundations of Social Sciences have been applied up to the
present. Durkheim’s Suicide Assessment has been recently
implemented and validated in gerontological practice [16], [17].
Recent studies regarding metrology for the social sciences have
also addressed ideas from Durkheim’s immediate predecessor,
Gabriel Tarde (1843-1904) [18], [19]. Considering quantification
in the psychosocial sciences more demanding than in the natural
sciences, Tarde qualified this measurement challenge as a new
level of intellectual achievement [18].

As for Max Weber, his concept of “ideal type” came to serve
as the basis for later developed measurement models addressing
psychosocial properties [20]. That was the case of the Guttman
scale, with its’ proposal of “perfect scale” requirements to yield
invariant measurement. Webet’s concept of “ideal type” is also
linked to principles underlying the Rasch measurement approach
- a “probabilistic realization” of the Guttman scale, as described
in the literature [20].

According to Duncan (1984), "social measurement should be
brought within the scope of historical metrology" [56]. Duncan's
suggestion may become a reality as soon as the CGPM
resolutions start addressing the demands for the development of
global metrological infrastructure aimed at ensuring the reliability
and the comparability of measurement results in Humanities and
Social Sciences, consequently promoting the integration of this
complex scientific field into the International System of Units

[3]-

4. CONCLUSION

Despite never formally being addressed by international
metrological organizations, Social Sciences were established as a
discipline shortly after the intergovernmental metrological

structure creation, in 1875, by the Metre Convention signature.
The present study explored the concepts potentially associated
with the reliable framework provided by metrology among the
preliminary measuring strategies developed by two founding
designers of the Social Sciences.

Sharing the challenging aspect of measurement complexity
and unavailability of a corresponding SI unit traceability of
measuring results with Chemical and Biological properties, since
its eatly years, the Social Sciences founding authors embodied
ideas close to metrological concepts to ensure comparability as
much as possible. The two major methods developed when the
Social Sciences discipline was born conceived different levels of
measurement dimensions but equally looked for defining a
robust measurement standard to be employed for comparative
analysis.

Emile Durkheim’s objective and quantitative approach was
directed to generalizations, using statistics to study numerous
cases, focusing on a few variables, and defining reference by a
mathematical-statistical average type, as well as pathological cases
according to their corresponding deviations. Such strategy points
toward the possibility of stepping forward to the measurement
quality attribute of objectivity, minimizing definitional and
instrumental measurement uncertainty components.

In turn, Max Weber’s subjective and qualitative method
examined the social phenomenon from a micro-dimension
perspective, dealing with few cases and multiple variables, by
means of which it aims at the highly-complex feature of social
events. ‘Ideal Type’ constructs, which were defined as standard
references, would, then, embody the essential social variables for
the appropriate description of a social phenomenon. In this
sense, Weber’s Ideal Type can be interpreted as a Reference
Material designed to allow the comparability of the results
obtained by evaluating a specific construct by several researchers,
which indicates a tendency towards an intersubjectivity attribute
of measurement quality.

The efforts implemented by the founding architects of the
Social Sciences from the earliest moments when it was still being
established as a science reinforce the present calls for scientific
advances to meet the multiple demands for metrological
traceability stemming from all areas of knowledge. Complying
with these requests constitutes an essential endeavor for
establishing the worldwide uniformity of measurements.
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