A Leplège,  Contemporary perspectives on the epistemology of measurement in the social sciences

In F Guillemin, A Leplège, S Briançon, E Spitz, J Coste (eds) Perceived Health and Adaptation in Chronic Disease CRC Press, 2017pp 87-89

Contemporary perspectives on the epistemology of measurement in the social sciences

The aim of this chapter is to identify and discuss new perspectives offered by modern psychometric methods for the validation and calibration of measurement and to present two innovative empirical projects that illustrate how these new methods can contribute to the actual development of specific instruments in adequation with concepts and domains of investigation.

In order to clarify the epistemological context of this section, we shall rapidly recall an important issue for the epistemology of measurement in the social science. We shall concentrate more particularly on those social sciences in which experimentation and quantification are most developed, for example psychiatry, public health, or the sciences of education since these disciplines use routinely measurement in experimental designs. In an empirical perspective, every measurement is considered to be the expression of a magnitude (a scalar) by a real number in a reference frame comprising an object to be measured, an agent and an experimental protocol. The instruments of measurement (the agents) are standardized questionnaires with closed-response choices constructed so as to quantify abstract concepts that cannot be observed directly, these are known as latent variables.  The objective is to foster the development of explanatory or even causal hypotheses that can be subjected to empirical testing. We are interested here in the conceptions of measurement that underpin certain measurement models used in the development of standardized questionnaires, in the way the invariance requirement is put into operation and in the methodological consequences and impact of these conceptions of measurement on the question of demarcation in the social sciences in light of their current applications in research projects.
Many doubts and criticisms have been raised against the scientific pretence of the social sciences. They have been accused of not being enough mathematical, experimental and predictive. These criticisms take the natural sciences, in particular physics as a norm for scientificity. Against these criticisms, two lines of defence of the scientificity of the social sciences have been raised:
1/ The social sciences are not reducible to any other type of sciences such as biology (eg. Fodor, Jerry (1980), “Methodological Solipsism Considered as a Research Strategy in Cognitive Science,” Behavioral and Brain Sciences, 3: 63-73) and the specificity of their object imply that the methodological criteria of scientificity which have been identified and developed for the study of the epistemological problems raised by the natural sciences do not apply to the social sciences. 
This imply that it would be reasonable, in studying the social sciences, to distance oneself from the systematic and depressing reference to Physics and other natural sciences (Ogien R in Jean-Michel Berthelot (dir.) Épistémologie des sciences sociales, Paris, PUF, 2001,  p. 521 ssq). This implies also some kind of methodological eclecticism and to value of methodological diversity and triangulation.
2/ A different line of defence of the scientificity of the social sciences refuses to call for specific methodological frameworks and to distance from the model of the natural sciences. It may be seen as belonging to a program of naturalization of the social sciences and to the idea that there is some unity among the sciences, at least when it comes to research methodology principles. This can also be called a reductionist perspective, since, in principle, the social sciences could be reduced to psychology which can be in turn reduced to biology which can be reduced to chemistry which finally can be reduced to physics. From a methodological point of view, this implies that the nomologico-deductive framework is the framework of choice for the empirical study of human and social facts. For example, Durkheim has held such a position in sociology, Pieron and Watson in psychology as well as several decision and game theorists. For all these authors, the use of the nomologico-deductive framework is valid, in the social sciences as in the natural science, with the aim to enable the identification of invariant relationships (or even universal laws) among variables from which singular facts should be deduced (eg. Lazarsfeld PF, Note on the history of quantification in sociology-Trends, sources and problems, in Wolf H (ed) Quantification, a history of the meaning of measurement in the natural and social sciences, the Bobbs-Merril company, inc, New-York, 1961).
For this second perspective which we favour, the epistemological problems of measurement problems are transversal (Leplege A , Editorial. Epistemology of measurement in the social sciences : historical and contemporary perspectives, Social Science Information, Sage Publication, 42(4) pp 451- 462, 2003). The validity of the conclusion of the experimental method, which makes it possible to test the consequences of hypothesis developed inductively by comparing them with empirical observations, is dependent on the validity and precision of the observations and measures being made. This is why it has been said (Malifaud, P. (2001) « Mesure », Encyclopaedia Universalis, CD rom version 6) that measurement in science has two fundamental roles: that of mathematisation / quantification of phenomenon and that of empirical touchstone. This is also why epistemology of measurement questions is as important in the social science as in the natural sciences.

This being said, the specific epistemological question addressed by this section is the following: should measurements concepts and models in empirical social sciences be different from measurements concepts and models in the natural sciences, or, framed differently, can we conceive of measurement in the social sciences in the same way as measurement in the natural sciences? More specifically, the question is: should measurements developed for the social science for the purpose of aggregating or comparing subjects and groups meet the same kind of invariance requirements as those used in the natural sciences? By invariance one mean here the absence of item bias (one would not want for instance that subjects belonging to different groups (e.g. men and women) understand a given question differently if one want to use the responses to this question to compare these two groups).
The objective of the two next chapters is to present and discuss a class of probabilistic measurement models first published in 1959 by the Danish mathematician Georg Rasch and recently used in the social sciences (Rasch G, Probabilistic models for some intelligence and attainment tests Danish Institute of Educational Research, 1960 ; University of Chicago Press, 1980 ; MESA Press, 1993). This class of measurement models is remarkable by its conception of measurement, which is very similar to the conception of measurement in the natural sciences. After a brief description of the historical circumstances of this discovery, their main common property named "specific objectivity" by Georg Rasch will be presented (Rasch G, On specific objectivity : an attempt to formalising the request for generality and validity of scientific statements. Danish Yearbook of Philosophy, 14, 58-94, 1977). Finally one would question ourselves on the signification of this discovery for the methodology and epistemology of measurement in the social sciences and its contribution to the debate we alluded to at the beginning of this paper.
The two following papers aim at illustrating how these epistemological issues and methodological perspectives are operationalized and how they may contribute to the development of contemporary research projects. The paper/chapter by Tamm et al. provides an update on the methodological recommendations regarding the development of contemporary instruments such as the Patient-Reported Outcomes Measurement Information System (PROMIS) which is currently one the most comprehensive effort worldwide for the development of tools for the assessment of the patient’s subjective health status (www.nihpromis.org). The paper/chapter by Peter et al. describes a novel method of interacting with the subjects so as to better measure performances in daily life, as opposed to capacities evaluated in laboratory conditions while drawing on modern psychometric methodologies to assess the properties of such an experimental arrangement. 
