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Abstract: 
Aggregate constructs are prevalent in the social sciences; but they raise serious concerns. Here I focus on the concerns that have been aired in the “formative” versus “reflective” measurement debate: prominently, that formatively measured aggregate constructs lack a stable empirical meaning and that they are not internally coherent. Some methodologists suggest abandoning formative measurement altogether given these concerns. In contrast, I offer a novel way of conceptualizing formative constructs—as tailored aggregates—one inspired by the case of adaptedness in evolutionary biology. This proposal turns the two worries mentioned into unproblematic features and suggests proper uses for formatively measured aggregate constructs.
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Formative Constructs as Tailored Aggregates

1. Introduction
Many social science concepts, like socioeconomic status (SES), reading comprehension, or depression severity, are thought of as theoretical constructs (or “latent” variables). That is, as concepts that we cannot directly measure, but that we may be able to measure via other, more accessible concepts, just like physicists measured temperature using volume. In the case of SES (reading comprehension), the more accessible concepts are income, education, and occupational prestige (performance in verbal tests). In turn, indications of these more accessible concepts (say, answers to income survey questions) are commonly called “measurement indications”. A question that has exercised methodologists in sociology, psychology, management, and political science for decades concerns what is (or should be) the relationship between theoretical constructs on the one hand, and their associated measurable concepts with their measurement indicators, on the other.[footnoteRef:1] [1:  Some examples: Blalock (1963), Bollen and Lennox (1991), Edwards and Bagozzi (2000), Borsboom (2005), Goertz (2020). Philosophers have discussed this issue, though briefly (Cartwright and Bradburn 2011; Larroulet Philippi 2021).] 

The dominant view pictures constructs causing their associated measurable concepts and their indications. That is, we measure theoretical constructs by measuring their effects. In psychometrics, this framework is called the “reflective” model of measurement. Reading comprehension, the idea goes, causes performance in verbal tests, hence the former is “reflected” in the latter. As Denny Borsboom puts it, “measurement has a clear direction. The direction goes from the world to our instruments. It is very difficult not to construct this relation as causal” (2005, 160). 
In psychology this view has a long history, traceable at least to Spearman’s early 20th century developments of factor analysis. But it is no psychometric idiosyncrasy. In metrology—the science of measurement—examples abound in which measurement indications are referred to as “effects” of the attribute being measured (aka “measurand”). And when characterizing their practice in general terms, metrologists’ assumed picture is indeed one where the measurand causes the measurement indications. Mari et al (2023, 233) make this explicit: 
The first empirical operation of a measuring instrument is a transduction, in our example from temperatures to positions of the upper surface of the alcohol in the thermometer tube, where this mapping is based on an assumption of causality: that is, via the transducer, the transduced property is the effect of the property under measurement.
Although reflective measurement is often taken to be characteristic of all measurement, recent work in social science challenges this. The contrast class is called “formative measurement”. What this class includes isn’t always clear, but here are specific cases that resist being interpreted with the reflective model (“---” means “measured by”):
(1) Hunger --- Time since last feed (Blalock 1963)
(2) Fatigue --- Sleep deprivation (Edwards and Bagozzi 2000)
(3) SES --- Income, Education, Occupational prestige (Hauser 1972)
(4) Social interaction --- Time spent with friends, coworkers, and family (Bollen 2007)
Cases like (1)-(4) forced social scientists to acknowledge that the reflective model couldn’t fit all cases. Hunger depends on time since last feed, not the other way round; ditto for Fatigue and sleep deprivation. So, cases (1)-(2) buttress the idea—popular in early discussions (e.g., Blalock 1963)—that in “formative measurement” one measures with causes instead of effects. Now, this alternative picture doesn’t work for SES or Social interaction. More generally, in formative measurement, it isn’t always clear what the relationship between constructs and their associated measurable concepts is.
But the concern with formatively measured constructs runs deeper. Some prominent researchers suggest that “formative measurement models should be abandoned” (Edwards 2011, 383). There are arguably two main worries here. One is rather technical, involving the details of the estimation procedures required for formative measurement; yet this concern ends up raising an important conceptual worry—namely, that formatively measured constructs lack a stable “empirical meaning”. A second worry is straightforwardly conceptual, having to do with questions that aggregated concepts typically raise, e.g., is SES causally efficacious, a “real” attribute, or just a jumble we should get rid of? 
Here I start by narrowing the discussion to the kind of constructs that are more problematic (Section 2). I then flesh out the two worries mentioned above, showing that they are indeed serious (Section 3). However, abandoning formative constructs is not the only option. In Section 4, I suggest a way of reconceptualizing formative constructs by drawing an analogy with adaptedness understood as an aggregate concept, tailored to a specific criterion (e.g., survival). Reconceptualizing formative constructs as tailored aggregates addresses the mentioned worries and sheds light on what a meaningful use of such constructs may look like. Section 5 concludes.
2. Narrowing the Focus
Unease about incorrectly assuming a reflective framework was first expressed by sociologists in the 60s and 70s. “Recent sociological treatments of measurement”, lamented Robert Hauser (1972, 160), “have been too quick to rely on the factor-analysis model for specification of the measurements; in many instances our measures are best regarded as causes, rather than effects of theoretical constructs of interest”. As we saw above, for cases like (1)-(2), reversing the causal arrow makes sense. But Hauser surprisingly continued thus: “For example, population change is measured as the summed effects of natality, mortality and migration, and the labor force is measured as the sum of employment and unemployment. Likewise, we will ordinarily think of resources as determinants of potential production, rather than as reflections of it.” Except for the last one, Hauser’s examples are not ones where just reversing the causal arrow solves the confusion. The relation between population change on one hand, and natality, mortality and net migration on the other, is not causal—the relation population change = natality + mortality + migration is commonly called an “accounting identity”. We can think of it as a definitional relationship; ditto for labor force.
So we must distinguish among cases of non-reflective measurement. In cases like (1)-(2), the directly measurable concept is a cause of the measurand[footnoteRef:2]; not so in cases like (3)-(4) or population change. From now on, I put aside cases like (1)-(2). They only raise a subset of the worries raised by the other cases. And though I won’t be interested in semantic battles, the predicate “formative” seems more appropriate to cases like (3)-(4) or population change, since “to form” suggests some kind of constitutive relation.  [2:  Several authors talk about “causal indicators” to refer to cases like (1)-(2) and claim that the indicators cause the construct. This is problematic since, plainly, it is not a measurement indicator (say, recordings of the time since last feed) what causes hunger, but the more directly measurable attribute (time since last feed) that does so. Such talk may be harmless when there’s not much of a gap between the more directly measurable attribute and the measurement indication. ] 

Now, not all cases like (3)-(4) look all alike. Let me distinguish between two groups
(A) Population change, labor force, family income, inflation
(B) SES, overall cognitive-personality functioning (Gignac and Zajenkowski 2025)
All these constructs are in some sense “aggregates” that don’t stand in a causal relation to their measurable concepts. The relationship may perhaps be thought of as one of constitution (broadly understood) or definition. The need to distinguish them, however, lies elsewhere: the aggregates in (A) are such that their component measurable concepts all share the same dimension (e.g., number of people in population change, $ in family income); in contrast, the aggregates in group (B) don’t share a dimension, raising questions regarding how the components are being combined.
Because the constructs in (B) raise the two worries discussed below, they are my main focus here. SES is the canonical example. Here’s a more recent one: overall cognitive-personality functioning, measured by a “Cognitive-Personality Functioning Index” that combines measures of cognitive skills (reasoning ability, crystallized ability, memory span, and processing speed) and of personality (conscientiousness, emotional stability, openness to experience, extraversion, and agreeableness) (Gignac and Zajenkowski 2025, 8). The author’s motivation for lumping cognitive and personality attributes turns on the following mismatch: typically considered “core cognitive abilities” peak in early adulthood, while humans “important life outcomes” according to the authors peak much later, so the former cannot explain (or at least predict) the later. By combining measures of concepts known to predict various life outcomes, the authors hoped “to estimate the age at which humans reach their peak in overall cognitive- personality functioning” (2025, 2).
Most constructs in (A) don’t raise questions about how to aggregate the components. (No one suggests mortality should get more weight than natality). Admittedly, inflation does: How are the weights of the different goods to be selected to form the “representative basket” needed for calculating variations in the overall level of prices? Though inevitably controversial when looking at the details (Reiss 2008; Thoma 2024), I suggest the troublesomeness here is unlike that of cases (B). Different communities spend more in some goods than others, so any choice about goods and their weights may speak more to the situation of some communities over others, with various distributive consequences. Still, the overarching principle behind the aggregation is clear enough: to get a “representative” basket, i.e. a combination of the goods most people spend most in. 
In contrast, what’s the overarching principle when “combining” income, education, and occupation prestige, or cognitive skills and personality traits? Why are they combinable anyway? Can we just append the predicate “overall” hoping the resulting aggregate construct is coherent? Perhaps we’re just mixing apples and oranges here. In practice, many researchers take each component, standardize them[footnoteRef:3], and then give conventional weights to each standardized component, say, equal weights and use the sum score as the measure. But this is to no one’s satisfaction—standardizing doesn’t address the mixing-apples-and-oranges issue, and the weights are arbitrary, hence insensitive to features of the data, unlike in reflective measurement (say, using factor analysis). There is an alternative approach in which the weights do come from the data, which has been the focus of most discussions about formative measurement. Yet here is where the technical worry I mentioned arises, to which we now turn. [3:  E.g., by transforming the original measures into T-scores (mean=50 and standard deviation=10).] 

3. Two Worries About Formatively Measured Constructs
3.1 Unstable Empirical Meanings
Figure 1 depicts a causal model including latent variables (ellipses) and measurement indications (squares). As the direction of the respective arrows imply, latent variables  and  are reflectively measured, while  is formatively measured: the x’s determine (constitutively or causally) .[footnoteRef:4] The basic, technical worry is this: if our model and data were just that of the figure’s left-hand side (i.e., the x’s determining ), the model would not be (in statistical jargon) “identified”, i.e., we could not practically estimate the value of .  [4:  The phrase “the x’s determine ” is short for “the x’s are the measurement indications of the directly measurable concepts which in turn determine ” (see fn. 2).] 
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Figure 1. A causal model with a formative construct (). From Howell et al 2007, Figure 1.
Hence, to arrive at a value for , researchers must either assign arbitrary weights to each x (recall, to no one’s satisfaction) or expand the model to include some effect(s) of  (as in Figure 1, which contains effects  and ). When doing the latter, the resulting measure of  is the composite of the x’s “that best predicts the dependent variable[s] [in the model]”, which suggests that the empirical meaning of the formatively measured construct “is as much a function of the dependent variable[s] as it is a function of its indicators” (Heise 1972, 160). 
In short, one cannot measure a construct with formative indicators (the x’s) only; one needs to include some effect of it. Accordingly, the resulting weights (that together with the x’s determine the value of ) depend on which effect of the construct is included in the expanded model. This raises a serious conceptual concern:
If the model is strengthened via the inclusion of predictive criteria, then the weights … are defined with respect to these criteria, and the composite score is as well. This is not necessarily a problem (it is how the model is set up) but it may become one if researchers fail to consider that the weights used are specific to a particular criterion, and thus composites used in different studies may not be exchangeable in any way. That is, if one researcher uses a formative approach on, say, a number of socioeconomic status (SES) indicators (e.g., annual income, education level, etc.) to predict life expectancies, and another researcher uses it to predict happiness, there is no a priori reason that these researchers’ composites will resemble each other, even though they use the same formative indicators. If researchers fail to realize this, then there is a risk that they will use the same name (‘SES’) for distinct composites. (Markus and Borsboom 2013, 118; see also Edwards and Bagozzi 2000, 158)
The deeper problem, then, is that the so-called “empirical meaning” of the formatively measured construct—i.e., what value the construct takes given the indicators—is unstable. If I have life expectancy as a dependent variable of SES and you have happiness, it may happen that your composite  is mostly determined by (say) education and occupational prestige (i.e., their weights are larger) while mine is mostly determined by income and occupational prestige. If so, can we really say that there is one theoretical construct here, SES? 
3.2 Internally Incoherent Constructs
The aggregate character of formatively measured constructs raises a distinctive worry. Sometimes the apprehension takes the form of “the construct is causally inefficacious”. If one thinks of the aggregate construct as “nothing more than a label for its dimensions considered collectively” (Edwards 2011, 384), one inevitably thinks of it as lacking “causal potency” (381). The components are doing the causal work, not the aggregate.
This (causal) apprehension, however, can be thought of as part of a more general worry: aggregate constructs (“conglomerate measures” in Nunnally and Bernstein 1994) raise suspicions about their internal coherence, i.e., about their cogency as distinct scientific constructs, in large part because they appear heterogeneous. Isn’t, for instance, overall cognitive-personality functioning, merely the lumping of plainly disparate things: cognitive skills and personality traits? Edwards (2011, 373-4) makes the heterogeneity worry vivid with an analogy:
When conceptually distinct measures are channeled into a single construct, the resulting construct is conceptually ambiguous. This ambiguity is analogous to that created by multibarreled items, which ask respondents to assign one score to a question that describes more than one idea.
Just as (say) a single rating of multiple aspects of a product conflates the evaluator’s judgments of those aspects, Edwards complains, a construct measured by combining different concepts is not a single coherent concept but a conflation of them.[footnoteRef:5] [5:  An alleged affinity with anti-realism has also been levelled to formative measurement (e.g., Borsboom 2005; Howel et al 2007). I don’t review this line here—methodological disputes should be handled independently of the realism debate (Isaac 2025, 81).] 

Edward’s complain has bite. But are all aggregate constructs necessarily problematic because heterogeneous? Group (A) includes heterogeneous aggregate constructs (e.g., inflation), yet they don’t seem to be thereby problematic. Perhaps not all heterogeneity matters. What could be the underlying criterion for judging in each case? The sociological and causation literatures offered a principled criterion.[footnoteRef:6] [6:  Heterogeneity also figures in recent philosophical discussions on measurement (Hausman 2015; Alexandrova 2017; McClimans 2024); but their focus (individuals’ heterogeneity) is not the same as ours. Closer in spirit is the so-called quantity objection (Michell 2012; Larroulet Philippi forthcoming), but there we don’t find clear methodological criteria for when a construct is problematic because heterogeneous, unlike in the sociological literature reviewed below.] 

When discussing SES, Hodge (1970, 182) stated it: “Unidimensional conceptions of socioeconomic status require that alternative indicators of one’s position in the stratification system have similar effects upon the consequences of socioeconomic level.” That is, for SES to be an internally coherent, one-dimensional concept—the kind of concept for which it makes sense to assign one number per person—the effects of SES’s components must be the same. 
More recently, the causal modelling literature has also discussed favorably this criterion. Consider Spirtes and Scheines’ (2004) classic example: total cholesterol. Because the components making up total cholesterol (HDL and LDL) have different effects on heart disease, total cholesterol is an “over-aggregated variable” (Eberhardt 2022) with respect to heart disease: a manipulation of total cholesterol has an ambiguous effect on the latter—the effect depends on which underlying component is being manipulated. This criterion can be summarized thus:
Non-Ambiguity criterion: a composite construct is coherent only if its directly measurable concepts have the same effect on the dependent variables of interest. 
Note that Non-Ambiguity lends no support to the generic causal apprehension raised above. Had total cholesterol satisfied Non-Ambiguity, then distinguishing “between HDL and LDL would be (with respect to [heart disease]) redundant, and the correct causal graph could be constructed over just [total cholesterol] and [heart disease]” (Eberhardt 2022, 7).
Clearly, SES or overall cognitive-personality functioning fail Non-Ambiguity—this was Hodge’s (1970) whole point and Gignac and Zajenkowski’s (2025) motivation behind constructing an “overall” measure. Are these constructs, then, irremediably confused since they not only lack a stable empirical meaning (as shown in 3.1) but also are heterogeneous in a problematic way (i.e., according to Non-Ambiguity)? Should they be abandoned?
4. Reinterpreting Formative Constructs as Tailored Aggregates
Here I suggest a way of reconceptualizing formatively measured constructs that takes care of the worries. For inspiration, consider the concept of adaptedness (Okasha and Autzen forthcoming) in evolutionary biology (called “fittedness” by Krohs 2022). The idea behind adaptedness or fittedness goes all the way to Darwin: organisms and their traits appear well-adapted to their environment; they are “fit” to the “conditions of life”. We can distinguish two notions here, both present in Darwin’s original use of “fit” (Krohs 2022): 
(i) organisms’ adaptedness (or fittedness): How well adapted or matched to its environment an organism is.
(ii) a trait being adapted/fitted: How well adapted/fitted for achieving an end or performing a function an organism’s trait is.
To illustrate, (i) a flying lemur may be better or worse adapted to its environment, while (ii) its “wings” (patagium) may be better or worse adapted for gliding. 
Now, how adapted a given trait is depends (in a complex and context-sensitive way) on its internal features and the environment. In turn, an organism’s adaptedness depends on how adapted its various traits are. In this sense, adaptedness is an aggregate construct[footnoteRef:7]—it’s the overall match of an organism to its environment. [7:  Which makes debates about whether fitness is causally inert (e.g., Sober 1984, 89) unsurprising.] 

Yet, what is the overarching principle of aggregation? How are (say) size of “wings”, nocturnal vision, the camouflage performance of the mottled fur, etc., “combined” to make up a flying lemur’s overall degree of adaptedness? Without an answer, we shouldn’t pretend to have reasonably specified what we mean by adaptedness. We cannot just hire the predicate “overall” to do the work of clarifying the aggregation principle—not for overall cognitive-personality functioning, not here.
If (following Krohs 2022) we understand adaptedness (fittedness) as including only viability (and excluding fecundity) considerations, a natural suggestion is to combine traits in terms of their relation to survival. That is, the suggested aggregation principle gives weight to traits (in a given environment) according to the survival rates they correlate with. “Overall” gets specified here as “overall relative to predicting survival”. 
This, I hope, starts to look familiar. Recall Heise’s (1972) point that the resulting measure of the formatively measured construct is the composite “that best predicts the dependent variable” used as criterion. Likewise, per the suggestion just given, we can estimate an organism’s adaptedness given its traits by regressing survival (the dependent variable) on the traits (the x’s)—the resulting composite is that which best predicts survival.[footnoteRef:8] The associated worry back then was that, if we change the criterion, we change the composite (because the weights change). What looked like a bug reappears now as a desirable feature: since the principle for aggregating components is how predictive of the criterion the components are, a change in the criterion should lead to different weights, hence to a different composite. Say, if adaptedness would be measured not relative to survival but to reproduction, then composite score (i.e., its estimated value given the traits) would be different—the predictive value of the size of “wings” relative to nocturnal vision need not be the same for survival than for reproduction, just like in Markus and Borsboom’s example of changing the dependent variable when formatively measuring SES. So, once we understand that the formative measure is an aggregate, which—as any aggregate—requires some principle for combining the components, then the worry about unstable empirical meaning is no longer a worry: it’s just a reminder that aggregating relative to X is not the same as aggregating relative to Y. [8:  This resembles to some degree Lande and Arnold’s (1983) approach, where survival was regressed on various traits. Their focus, however, was not on estimating fitness or adaptedness understood as some probability, but on measuring the force of selection on traits.] 

What about the internal coherence worry? Before trying to apply Non-Ambiguity, let’s think what role this aggregate concept of adaptedness may play. First, some have considered it as an explanans at the population level or at least as a predictive variable of evolutionary outcomes (e.g., organisms’ adaptedness may explain/predict the survival of lineages) (Krohs 2022, 7).[footnoteRef:9] Secondly, Darwin’s observation that organisms are remarkably adapted to their environment has been thought as an important explanandum. As Okasha and Autzen (forthcoming., sect 3.4) argue, one can think of the explanatory task in a piecemeal fashion—as needing to explain why lemurs “wings” are so well fitted to gliding, why the shape and size of this finch’s beak is so well fitted to the types of food available, etc;  but this overlooks the general character of the phenomenon Darwin was after: that natural selection tends to bring about well-fitted organisms in general. A more general concept, like adaptedness, allows us to state the explanandum in the generality desired. [9:  Okasha and Autzen’s (forthcoming) disagree with Krohs on this use of adaptedness.] 

If one thinks of adaptedness as a kind of overview or summary of how well-adapted organisms are in general—with the important specification, as I’ve suggested, that this summary is constructed relative to a unique and well-defined criterion (survival), which is what makes adaptedness a determinate construct—it seems intuitive that it isn’t a promising causal variable. It’s after all a compression of quite disparate things, weighted in a quite specific, tailored way. But note: neither role discussed above requires adaptedness to be a bonafide causal variable. It can still play a predictive role (if not an explanatory role at a population-level) and it can still play the role of being a general effect to be explained or predicted. Hence Non-Ambiguity need not be pertinent as a criterion. Moreover, the general worry about heterogeneity that underlies Non-Ambiguity seems addressed as well: adaptedness only apparently mixes apples (wings) and oranges (fur), since what’s being combined is the predictive value of each in terms of the same criterion (survival). 
May we be able re-conceptualize some of the troublesome social science constructs we’ve discussed similarly? The authors of the “Cognitive-Personality Functioning Index”, for example, combined the measures of cognitive skills and of personality giving weights according to their judgment of how predictive the various component measures are. So, they were on to something similar to what I’m suggesting; they used their judgment only because they lacked the data. Had they had the data to estimate the weights (vs. give educated guesses) and had they used as criterion a single, well-defined variable (say, life income), the two worries would seem much less concerning. We would have a good grasp of what we mean by overall cognitive-personality functioning—an aggregate variable with the x’s being cognitive and personality traits, where the aggregation is done relative to “their predictive contributions” (as intended by Gignac and Zajenkowski 2025, 8) to a well-defined concept (say, life income). We can think of concrete measurements of this construct as estimates of “expected life income given some salient cognitive and personality traits (in a given environment)”, just like concrete measurements of adaptedness (in my suggestion) can be thought of as estimates of “the probability of survival given some salient traits (in a given environment)”.
The point, of course, is not that overall cognitive-personality functioning in particular is worth having as a construct in psychology and worth measuring in this way. (That depends on which role may it play, among other things. Can it play interesting explanatory and predictive roles?) The point is that the two worries faced by formatively measured constructs discussed above are allayed once we re-conceive of these constructs not as candidate causal variables but as tailored aggregates in the way suggested for adaptedness.
5. Conclusion
Aggregate constructs are prevalent in the social sciences; but they raise serious concerns. Some concerns have been aired in the formative versus reflective measurement debate—prominently, that formatively measured aggregate constructs lack a stable empirical meaning and that they are not internally coherent. Some call for abandoning formative measurement altogether. In contrast, this paper offers a novel way of conceptualizing formative constructs, one inspired by the case of adaptedness in biology. This proposal turns the worries that motivated abandoning formative constructs into unproblematic features.
How much this conceptualization can help with making make sense of some contentious formatively measured constructs in the social sciences is an open question. To my mind, SES is unlikely to benefit, since there isn’t an evident criterion to use that would render a SES an interesting summary of the various factors determining one’s social position. More promising, I think, seems the case of constructs like verbal or mathematical ability, which are typically thought to be measured reflectively, yet it’s plausible to think of them as aggregates of different capacities (e.g., Michell 2012). Since they are in practice commonly defended for being predictive (say, of high-school or college graduation rates), perhaps they are best reconceived as overall summaries tailored to a salient and well-defined criterion—graduation.


References
Alexandrova, Anna. 2017a. Is Well-being Measurable After All? Public Health Ethics 10:129-137.
Blalock, H. M. 1963. Making Causal Inferences for Unmeasured Variables from Correlations Among Indicators. American Journal of Sociology 69:53-62
Bollen, K. A. (2007). Interpretational confounding is due to misspecification, not to type of indicator: Comment on Howell, Breivik, and Wilcox (2007). Psychological Methods, 12, 219–228.
Bollen, K. A. and Lennox, R. 1991. Conventional wisdom on measurement: a structural equation perspective. Psychological Bulletin, 110, 305–14
Borsboom, Denny. 2005. Measuring the Mind: Conceptual Issues in Contemporary Psychometrics. Cambridge: Cambridge University Press.
Cartwright, Nancy and Norman Bradburn. 2011. A Theory of Measurement. In The Importance of Common Metrics for Advancing Social Science Theory and Research: Proceedings of the National Research Council Committee on Common Metrics, pp. 53-70, edited by National Research Council. Washington, DC: National Academies.
Eberhardt, Frederick. 2022. A contemporary example of Reichenbachian coordination. Synthese 200:90.
Edwards, Jeffrey R. 2011. The fallacy of formative measurement. Organizational Research Methods, 14(2), 370-388.
Edwards, J. R. and Bagozzi, R. P. 2000. On the nature and direction of relationships between constructs and measures. Psychological Methods, 5, 155–74.
Gignac, G.E. and Zajenkowski, M., 2025. Humans peak in midlife: A combined cognitive and personality trait perspective. Intelligence, 113(10196)
Goertz, G., 2020. Social science concepts and measurement: New and completely revised edition. Princeton University Press.
Hauser, Robert. 1972. Disaggregating a Social-Psychological Model of Educational Attainment. Social Science Research 1, 159-188.
Hausman, Daniel. 2015. Valuing Health: Well-being, Freedom, and Suffering, New York: Oxford University Press.
Heise, David R. 1972. Employing nominal variables, induced variables, and block variables in path analyses. Sociological Methods & Research 1:147-173 
Hodge, R. W. (1970), Social integration, psychological wellbeing, and their socioeconomic correlates, Sociological Inquiry 40, 182-206.
Howell, Roy D., Einar Breivik, and James B. Wilcox. 2007. Is Formative Measurement Really Measurement? Reply to Bollen (2007) and Bagozzi (2007). Psychological Methods 12:238–245
Isaac, Alistair. 2025. Metrological Legitimacy and the Human Sciences. Studies in History and Philosophy of Science 112:79-89. https://doi.org/10.1016/j.shpsa.2025.06.008
Krohs U. 2006. The changeful fate of a groundbreaking insight: the Darwinian fitness principle caught in different webs of belief. Yearbook for European Culture of Science 2:107–124
Krohs, U. 2022. Darwin’s empirical claim and the janiform character of fitness proxies. Biology and Philosophy 37(2), 1–23.
Lande, Russell and Stevan J. Arnold. 1983. The measurement of selection on correlated characters. Evolution 37:1210–26.
Larroulet Philippi, Cristian. 2021. Valid for What? On the Very Idea of Unconditional Validity. Philosophy of the Social Sciences 51:151-175.
Larroulet Philippi, Cristian. Forthcoming. Is Quantitative Measurement in the Human Sciences Doomed? On the Quantity Objection. Available at https://doi.org/10.1086/732604
Mari, Luca, Mark Wilson, and Andrew Maul. 2023. Measurement across the Sciences (2nd Ed.). Springer.
Markus, Keith, and Denny Borsboom. 2013. Frontiers of Test Validity Theory: Measurement, Causation, and Meaning. Routledge.
McClimans, Leah M. 2024. Patient-Centered Measurement: Ethics, Epistemology, and Dialogue in Contemporary Medicine. Oxford University Press.
Michell, Joel. 2012. ‘The Constantly Recurring Argument’: Inferring Quantity from Order. Theory & Psychology 22:255–71.
Nunnally, Jum and Ira Bernstein. 1994. Psychometric Theory (3rd edition). McGraw Hill.
Okasha, Samir and Bengt Autzen. Forthcoming. Biological Fitness: A Philosophical Analysis. Cambridge University Press.
Reiss, Julian. 2018. “Measurements and Value Judgements.” In The Routledge Handbook of the Philosophy of Economics, edited by Julian Reiss and Conrad Heilmann. Routledge.
Sober, Elliott. 1984. The Nature of Selection: Evolutionary Theory in Philosophical Focus. Cambridge: The MIT Press.
Spirtes, P. and Scheines, R. 2004. Causal inference of ambiguous manipulations. Philosophy of Science, 71(5), 833–845.
Thoma, Johanna. 2024. “Social Science, Policy and Democracy.” Philosophy and Public Affairs 52: 5–41.




1

image1.png
\

\

NV R





