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1. Introduction: What Is History and Philosophy of Measurement?

“The old story is a story of measurement. And the New Story is to bring measurement and meaning together.”

- Satish Kumar

This chapter hopes to provide an overview and introduction to an approach to the study of
measurement: integrated history and philosophy of measurement (or HPM). We especially wish to
offer something for humanities scholars new to the topic of measurement, scientists interested in
humanities approaches, and graduate students to introduce them to the history of this approach and
topic. We will do so by first identifying what constitutes HPM (the present Section), offering a brief
genealogy of the classic texts, events, and communities that have come to shape HPM in the past and
present (Section 2: Genealogy), outlining the landscape of methods within this approach (Section
3: Methods), and lastly, offering our own analysis of the core contributions and current challenges
facing HPM (Section 4: Appraisal). In the last section, we conclude by arguing for what we believe
are the most promising lines of future inquiry, making recommendations for how to move the field

of history and philosophy of measurement forward.

1.1 History “and” Philosophy

The demarcation problem that all chapters of this book have had to contend with is
distinguishing what constitutes history “and” philosophy of science. There are many ways of
combining philosophy and history together—some of them more thoroughly integrated than others.
As Section 3 will discuss, some strategies include: philosophical concepts used to explain historical
contingencies; historical evidence to support, critique, or illustrate philosophical arguments; history of

scientists’ philosophical contributions or conceptual developments; philosophically-based critiques of

! This manuscript is currently submitted for publication as a chapter of the Blackwel] Companion to Integrated
History and Philosophy of Science, edited by Yafeng Shan.



methods used in history of science. Many of these approaches can come full circle. A paper may
employ philosophical concepts to better explain a historical trajectory, and the historical narrative
which results could then be used to critique philosophical assumptions underlying previous

misunderstandings of that history (Jackson 2021).

We concentrate on approaches to the study of measurement in which historical methods are
employed with impacts for philosophical thought. In doing this, it is not our intention to redefine
history and philosophy of science (HPS) as having firm sub-disciplinary boundaries. We consider any
use of historical evidence, even brief references to historical narratives, to demonstrate a kind of
“minimal hPS” (with a soft “h”). Likewise, we consider any work with even brief references to
philosophical concepts within historical arguments as representing “minimal HpS” (with a soft “p”).
For the purposes of this chapter, however, we wish to focus on a subset of HPS approaches which
rely heavily on history to impact philosophy, that is, philosophical work in which the use of history is

necessary for the philosophical argument, or the argument would be considerably weaker without it.

1.2 “History” and “Philosophy”

Even within the subset of approaches which rely heavily on historical methods to impact
philosophy of measurement, it is no easy task to define what constitutes a use of “history” and what
counts as a contribution to “philosophy.” For example, which methods belong to “contemporary
studies” (a subset of modern history) versus historically-informed “sociology of science”? Or, does
work which offers a refined understanding of scientific concepts automatically contribute to
epistemology? Such definitional difficulties impact not only our discussion of methods (Section 3),
but even our discussion of the genealogy of history and philosophy of measurement as a community
(Section 2). It is impossible to tell the story of how historians and philosophers came together in the
study of measurement without also including sociologists and scientists in the narrative. Scholars in
science and technology studies (STS), sociology of science, and gender studies have had a tremendous
impact on HPM (although we later argue, perhaps still not enough!). Socially-informed approaches to
the study of science and medicine (like STS and Medical Humanities) have been “ahead” in ways that
are still being reconciled, and the increased involvement of sociological evidence is crucial for the
future of HPM (Section 4). Yet, we have resorted to only mentioning the role of other disciplinary
perspectives (including scientists and clinicians) in this chapter, though this is not meant to reflect

their influence on history and philosophy of measurement as an approach.
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1.3 “Measurement”

It will come as no surprise that it is even more difficult to define what counts as
“measurement” in history and philosophy of measurement. For the purposes of our chapter, we will
cast a wide net. If an author uses the word “measurement” to describe their topic, we treat their work
as pertaining to an argument about measurement (regardless of whether the terms of their argument
can be judged correct). It is not our goal here to set the boundaries of what can be considered
measurement, as there is a litany of definitions that philosophers have favored in the last century or
so (Tal, 2020). In our analysis (Section 4 ), we propose that intentionally allowing a broad and even
fuzzy definition of “measurement’ has utility when setting the bounds of what constitutes history and
philosophy of measurement (and Measurement Studies more broadly). Somewhat conversely, defining
“measurement” as what HPM studies rather than vice versa would, at this stage in its development, be

the most epistemically fruitful way forward for HPM.

2. Genealogy: How Did HPM Come About?

This section traces the origins of HPM as one research trend belonging to a broader
“renaissance” in the study of measurement occurred in the past three decades. First, we will identify
the main influences and antecedents to HPM (Section 2.1). Then, we will characterize the emergence
of HPM in the context of the new wave of research on measurement. Finally, we will briefly
reconstruct the (still ongoing) process of institutionalization of the field of measurement studies, by

focusing specifically on HPM as one of its trends.

2.1 Early influences on current HPM

In what follows, we briefly summarize some of the lines of research that, while pre-dating the
emergence of HPM, are central to delineating its genealogy inasmuch as they offer some basic
coordinates for HPM scholars. While this section is merely a genealogical sketch, a comprehensive

history of philosophy of measurement is a much needed and still unaccomplished endeavor.

In the decades preceding the turn of the nineteenth century, several scientific challenges to the
Kantian distinction between extensive and intensive magnitudes inspired attempts to clarify the
mathematical foundations of measurement. Key figures like von Helmholtz (1887), Mach (18906),

Poincaré (1898), and Holder (1901) relied on sophisticated epistemological perspectives to develop
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their analyses of measurement.” Today these works are regarded, as Tal (2020) suggests, as precursors
of “measurement theory”, and some of them, such as Mach’s Principles of the theory of heat: Historically
and critically elucidated, directly inspired important contributions in HPM.” At the dawn of the twentieth
century, the impact of radical scientific developments generated a crisis in the foundations of scientific
knowledge. The identification of relativistic and quantum phenomena challenged the meaning
assigned to fundamental physical variables, such as time. In addition, decades after the publication of
Fechner’s Elements of Psychophysies (1860), the legitimacy of measuring psychic phenomena had become
no less controversial. These crises led philosophers to turn to science in the attempt to provide new,
more stable foundations to scientific knowledge. The logical empiricists were at the forefront of this
effort. While their contributions to the study of measurement are often underappreciated, some of
them, such as Carnap and Reichenbach, dealt with measurement at length.* In particular,
Reichenbach’s (1920, 1927) discussion of coordination as the cognitive process through which

quantity concepts acquire meaning through measurement has been revived by current debates in

HPM.”

The twentieth century saw crucial developments in the foundations of measurement. Scientists
and methodologists inspired by traditions such as operationalism (Bridgman 1927) and
representationalism (Campbell 1920, 1928),° produced works that are still central to contemporary
measurement methodologists and practitioners. While these works generally do not tackle the
historical dimension of measurement and most often were not thought of as philosophical
contributions, many of them constitute central reference points for scholars in HPM. The most cited
ones include Stevens’ (1940) classification of measurement scales; Cronbach & Meehl’s (1955)
foundational discussion of construct validity; Ellis’ (19606) Basic Concepts of Measurement, and the three
volumes of the Foundations of Measurement (Krantz et al. 1971; Suppes et al. 1989; Luce et al. 1990),
which develop the Representationalist Theory of Measurement (RTM).

2 See, for example, Darrigol (2003) and Biagioli (2018, 2023) on Helmholtz and Cantu & Schlaudt (2013) on
Holder.

3 Most notably, Chang (2004) takes inspiration from Mach. Mach’s theory of measurement was itself modelled
on Fechner’s correlative view of measurement (Heidelberger 1993a,b).

4 For an overview of Carnap’s perspective on measurement, see Batitsky (2000).

5> Most notably, starting with van Fraassen (2008). For more on Reichenbach’s view of measurement, see
Padovani (2015, 2017).

¢ Michell (1993) identifies the origins of the representational theory of measurement in Bertrand Russell’s
logicism.



Influences central to the emergence of HPM came also from seminal debates in the historical
and social studies of measurement starting from the 1970s.” Important examples include critical
assessments of controversial episodes in the history of measurement (e.g., Fee 1979; Gould 1981),
detailed historical analyses of measurement practices (e.g., Wise & Smith 1986; Schaffer 1992; Hunt
1994; Matthews 1995; Wise 1995; Gooday 2004), as well as global histories of measurement and
metrology (e.g., Duncan 1984; Kula 19806; Crease 2012). Further relevant influences include the work
on the history and philosophy of statistics carried in the 1980s and 1990s, most notably by the
“Bielefeld group”, which generated central contributions to the history of quantification (e.g. Stigler
1986; Gigerenzer et al. 1989; Porter 1995). Finally, some debates in the epistemology of science, such
as the one on modelling (Morgan & Morrison 1999), even though they did not address measurement
directly, played an important role for the new epistemology of measurement of which HPM

constitutes a central approach.’
2.2 The “new wave” of measurement studies and the emergence of HPM

Between the late 1990s and the early 2000s, philosophers started showing a renewed interest
in measurement as a research topic. While many of the philosophical topics addressed by this new
wave of studies stemmed from classic measurement problems, some important features distinguish it
from eatlier philosophical approaches to measurement.” Most importantly, this research embraced the
lessons of the practice turn in the philosophy of science, in that it started engaging directly with the
practice of metrologists, i.e., the physicists and engineers who deal with the science of measurement.
Indeed, metrologists themselves had grown increasingly interested in addressing foundational and
epistemological questions concerning their own practice (e.g., Mari 2003, 2005), therefore actively

seeking collaborations with philosophers.

In parallel, efforts at integrating the history and the philosophy of science had progressively
led to the emergence of a distinctive tradition, marked by the foundation of the Committee for
Integrated HPS in 2006. A few years earlier, Hasok Chang had published Inventing Temperature (2004),

one of the most cited books in HPS to this day. This historical and philosophical account of how

7'This does not mean that historical work on measurement was not pursued beforehand. In particular, the work
of Alexandre Koyré, a central figure for HPS scholars, also focused on measurement (e.g., Koyré 1953).

$ For an in-depth discussion of the models and idealizations in the history of metrology and of the philosophy
of measurement, see Tal (2025).

? See Tal (2013) for an overview.



progress was achieved in the measurement of temperature and, concurrently, in thermodynamic
theory became a central reference point for the new measurement literature.'” What is more, it set the
standard for scholars aiming at integrating historical and philosophical insights to the study of
measurement. Bas van Fraassen’s Scientific Representation (2008) represents another key text for the new
epistemology of measurement. This text (especially Ch. 5) offered an in-depth philosophical
characterization of coordination — the process through which the meaning of quantity concepts gets
anchored to concrete measurement procedures — as a historically-laden process, rather than as an

acontextual stipulation, as it was treated by many works in the foundations of measurement.

These books set the stage for debates that became central to the emerging field of
measurement studies, and demonstrated the fruitfulness of methods that became crucial to scholars
working with HPM. Indeed, several other scholars were in parallel working on philosophical and
foundational methodological measurement issues in other sciences.'' Yet, it is important to notice that
these two texts were most influential in demonstrating the necessity of a “marriage” between history
and philosophy for the study of measurement, and they were doing so by focusing on classic cases

from the physical sciences.
2.3 HPM within the institutionalization of Measurement Studies

From the late to 2000s, the influence of these foundational works fostered the emergence of
a community of scholars focusing on measurement as an object of study. Exchanges between
philosophers and measurement practitioners (especially metrologists) intensified, and platforms
dedicated to the multi-disciplinary study of measurement were founded. Dimensions of Measurement, held
at Bielefeld university in 2013, was the first of a series of conferences that initially mobilized mainly
philosophers, but progressively more historians, measurement practitioners and sociologists. This first
event generated two edited volumes (Schlaudt & Huber 2015; Mossner & Nordmann, 2017), and

subsequent conferences in Cambridge (The Making of Measurement, 2015) and Paris (Measurement at the

10 Chang had already developed works integrating the history and philosophy of measurement in the physical
sciences (e.g., Chang 1995), but here we want to emphasize the impact of his first book on the subsequent
literature.

11'To mention some examples, Boumans (1999, 2007) and Morgan (2001) in economics, Michell (1999, 2003,
2004) in psychology.



Crossroads, 2018) resulted in special issues of academic journals in the history and philosophy of

science.

During the 2010s the literature focusing on measurement as an epistemological object of study
burgeoned. The work of philosophers, such as Eran Tal, contributed to establish epistemology of
measurement as a renewed research field,'”” while metrologists and philosophers alike focused on
specific aspects of the measurement process, such as calibration, and the philosophical issues that it
raised. In this context, several important works combining historical and philosophical insights to the
study of measurement practices were published. Most importantly, while still focusing extensively on
physical measurement (e.g., Tal 2011, 2016a; de Courtenay et al. 2019), scholars producing works in
HPM started drawing upon historical cases from a broader range of disciplines and measurement
practices than before. In particular, medical measurement became an important new area of research
(e.g., McClimans 2017), while scholars working on psychological measurement sought a tighter

integration between history and philosophy (e.g., Feest, 2020; Briggs 2021).

The success of the field focusing on measurement as an object of multidisciplinary research is
testified by the continuous growth of the community of scholars working on this subject from a variety
of perspectives. From an institutional standpoint, this scholarly community recently took further steps
towards institutionalization, by founding the Society for the Study of Measurement (SSM) during the
conference Measurement at the Crossroads, held at the Catholic University of Milan in 2022. The society,
explicitly characterizing its vocation as interdisciplinary (see website), held its first inaugural meeting

at the University of California, Berkeley in 2024.

Within this context, scholars integrating history and philosophy to the study of measurement
expanded their collaborations with measurement practitioners, including also, for example, clinicians
and agronomists, as well as expanded the scope of scientific disciplines from which historical cases
are drawn, from the geosciences (e.g., Miyake 2017; Ohnesorge 2021, 2022) to physical anthropology
(e.g., Luchetti 2022), from medical and behavioral sciences (e.g., Jackson and Wassermann 2022;
Jackson 2023; Betzler 2025). This expansion in quantity and variety of historical cases has an impact,
we contend, on how the broader field of Measurement Studies understands and conceptualizes

epistemic categories central to the study of measurement itself, such as coordination, calibration, and

12 Cartwright and Runhardt (2014) offered another influential philosophical perspective on measurement,
more inspired by the social sciences.



standardization. In particular, the increasing focus on the history and philosophy measurement in the
biomedical and human sciences, testified by the upcoming publication of two topical collections on,
respectively, Studies in History and Philosophy of Science and History and Philosophy of the Life Sciences, is
indicative of the fruitfulness of HPM as an approach within the broader family of Measurement
Studies. In addition, efforts are currently being made to foster the interaction of Measurement Studies
and HPM with other philosophical traditions recently turning to measurement (e.g., feminist
epistemology, philosophy of race, phenomenology), as well as with Science and Technology Studies.
On the other hand, philosophers working on sciences relatively overlooked by measurement scholars,

such as biology, are only recently starting to develop a systematic interest for measurement.

3. Methods of Integration: Strategies for Doing History and Philosophy of Measurement

3.1 A Brief Landscape: Strategies for HPM

We offer here a brief landscape of what methods exist for conducting history and philosophy
of measurement, though not comprehensive. Other scholars have offered accounts of how historical
and historiographical materials can be used in philosophy of science more broadly (see relevant
chapters in Veigl and Currie 2025). For example, archival material can be used to critically analyze the
assumptions we make about how knowledge is created, to give meaningful boundaries to what we are
studying (and in what time period), and to understand how production processes shape knowledge.
When armed with historical evidence, philosophers can analyze the role that gatekeeping processes
play in influencing the formats in which knowledge is presented and communicated, as well as the role
of material constraints and labor in producing knowledge (Worliczek 2025a; Howell and Prevenier
2001, pp. 62—63). Beyond published papers, historical actors’ private letters, oral accounts, early drafts,
instruments, and lab notebooks can offer insight into their thinking, which may be rather different
from how they present their thoughts according to journal standards. If knowledge is a metaphorical
baby, historical methods help us understand it did not arrive by stork, even if the published birth

announcement says sO.

We want to offer a slightly different way of characterizing what “methods” in HPS (and
particularly, HPM) can mean, beyond just the importation of historical methods into philosophical
projects. After all, “case studies” are just one historical method, and yet they can be used in myriad

ways—Ieading to much discussion around their usefulness to philosophy and how inference from few



(or one) case to other cases can be supported (Schickore 2024; Arabatzis and Schickore 2012; Burian
2001). Instead, we want to give a broad overview of strategies for using history in philosophical projects
(and vice versa), pointing also to what kinds of historical materials can be used for such projects. We
focus primarily on integrative projects that are both big “H” and big “P” (see Section 1), e.g.,
arguments which rely heavily on history to make contributions to philosophy."”” These strategies
include: philosophical concepts used to explain historical contingencies (P-for-H); philosophically-
based critiques of methods used in history of science (P-of-H); historical narratives as evidence for or
illustrations of philosophical arguments (H-for-P); history of scientists’ philosophical contributions or
conceptual developments (H-of-P). While the first two strategies pertain to historical projects, we still
see these as having the potential to impact philosophy through “full circle” arguments (such as “P-

for-H-for-P,” as explained below).
Strategy A: Philosophy to Clarify History (P-for-H)

This strategy, “P-for-H,” involves using philosophical concepts to explain historical
contingencies and trajectories. Ruthenberg and Chang, for example, employed concepts from
philosophy of measurement, evidence, and experimentation to explain that “It is a mistake to think
that acidity has been reduced to a single quantity called pH (perhaps as much as it is a mistake to think
that colour has been reduced to a single quantity called wavelength)” (Ruthenberg and Chang 2017,
p. 130). Rather than accepting a progressivist story of pH as the “true” definition of acidity which
scientists struggled to discover, Ruthenberg and Chang employed concepts such as “epistemic

% <¢

objects,” “empiricist...reference-fixing,” and scientists’ efforts to avoid methodological “circularity” to
explain how qualitative evidence was used in the creation of “stable chemical kinds,” the boundaries
of which do not map neatly onto a pH scale (p. 129). We will later discuss how this strategy (and the
one below) can come full circle to impact philosophy, by revising philosophical assumptions which

have been baked into the use of (or interpretation of) previous historical work (“Strategy X”).

Strategy B: Philosophy to Critigne Historiography (P-of-H)

13 We give more attention to strategies which eventually lead to contributions to philosophy through the use of
historical methods to limit the scope of this chapter, not because we believe philosophy has less to offer to
history than vice versa.



Another strategy is to make philosophically-based critiques of methods used in history of
science (P-of-H). For example, Harry Collins’ philosophical views on tacit knowledge (Polanyi 1983)
and establishing instrument validity could be used to argue that looking at texts alone is not enough
to study history of measurement. If there are kinds of knowledge used in measuring which are
embodied and cannot be transferred through the written or spoken word (“somatic tacit knowledge”
(Collins 2010)), then embodied methods of historical inquiry may be necessary. And, if the material
aspects of measuring are intimately tied up in the development of measuring theories (described as
“experimenter’s regress” (Collins 1985, p. 84), or “epistemic iteration” (Chang 2004)), then even
intellectual history could require methods such as performing experimental reconstructions, handling
materials and instruments, using one’s senses to experience observations first-hand. This particular P-
of-H argument has likely been articulated already elsewhere, but in general, we find that this is an
underutilized strategy in HPM. Philosophers of measurement should look for opportunities to
contribute to historiographical thought, not least because applying the right historical techniques will

in turn lead to richer and more applicable evidence for philosophers in return.

Strategy C: History as Evidence for Philosophy (H-for-P)

In this strategy, H-for-P, historical evidence is used to build or critique philosophical
arguments. One of the most popular manifestations of this approach is the use of case studies. Case
studies are episodes wherein the scope of the research is concentrated (on an event, institution,
research development, etc.), but the analysis leads to broader applicability. For example, Chang’s
Inventing Temperature was not only about more than a hundred years of theories and practices for
measuring heat, it was also more generally about Measurement and Scientific Progress. Schickore’s About
Method was, of course, about scientific method and methodologies (the doing, but especially the writing
about the doing). At the same time, this analysis was through the narrative lens of over 200 years of snake
venom research and experimentation. Not all case studies take a longue durée approach—it is perhaps
much more common for philosophers to limit the scope of their historical investigation to a single

laboratory or even single experimental replication (e.g., Collins 2001).

One understanding of the relationship between historical measuring practices and philosophy
of measurement more generally is that history provides philosophers “autopsies” for study (Watkins
2024). Having examples of measurement practices which have succeeded or failed, and why, can be

helptul for understanding measurement practices which are currently still in development. Yet, as we
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know from the history of medicine, the inference from autopsy to living body is not a simple one
(Bernard 1865). As mentioned, the status of case studies as evidence for philosophy (how we can infer
general conclusions from one or more cases) has been debated (Arabatzis and Schickore 2012). This
is due in part to the wide variety of techniques for doing case studies and for using them within
philosophical arguments. Case studies can be used in comparative projects (e.g., comparing one locale
versus another), as well as counterfactually to explore contingencies (e.g., explaining why X did or did
not happen at Z time or place because of Y conditions). Some uses of case studies, such as in forming
a counter-example of an assumed historical trajectory (Jackson, 2021), are less inferentially troubled
than others. Beyond case studies, other promising historical methods for evidencing philosophical

arguments exist but are underutilized in HPM (see Section 3.2).

Strategy D: History of Philosophy (H-of-P)

Tracing the history of scientists’ philosophical contributions or conceptual developments is
another strategy for history and philosophy of measurement (H-of-P). History of Philosophy of
Science (HOPOS) is an area of historical research which sees itself as somewhat distinct from
intellectual history, as it often aims to contribute to philosophy (and/or other disciplines) rather than

to history alone. The claim underlying HOPOS is that one can write “history of science in the service

(113 b

of philosophy of science,” without doing, pejoratively, mere “‘philosopher’s history” (Arabatzis and
Schickore 2012, p. 402). Here we focus on approaches within HOPOS (and beyond) that are applied

to the topic of measurement (HOPOM, if you will).

For example, Flavia Padovani’s historical work shows the relevance of measurement for
coordination in the early views of Hans Reichenbach (Padovani 2015, 2017), thus showing how van
Fraassen (2008) downplayed the potential of Reichenbach’s work to ground a well-rounded
epistemology of measurement. Uljana Feest's historical accounts of scientific debates about
operationism in psychological sciences (Feest 2005, 2025) are intimately intertwined with her work on
the epistemology of psychology. By showing how historical and philosophical criticisms of
operationism conflated it with positivism, she offers a reappraisal of operationism as a viable
epistemological perspective for psychological measurement. Of course, there are many other examples

we could provide (especially from HOPOS of physics and psychology). There is the potential for
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HOPOM to expand beyond studying only the history of great thinkers or explicit theoretical debates

(see Section 3.2), but these remain the most common approaches'.

Another aspect of HOPOM which makes it distinguishable from intellectual history of
measurement is that its arguments may be predicated on the use of philosophical tools of analysis.
George Smith and Raghav Seth apply a philosophical framework (theory-mediated measurement) to
better understand Jean Baptiste Perrin’s use of Brownian motion as evidence for the molecular-kinetic
theory, exemplifying that work in HOPOM often begins with philosophical clarification (P-for-H)
(Smith and Seth 2020). Below, we will discuss connected arguments like this, such as using
philosophically-informed re-envisioning of a scientist’s practices or philosophical commitments to
improve HOPOS (P-for-H-of-P) (see Cobb 2012 for another example). We see these as one of many

“full circle arguments,” a whole host of connected strategies.
Strategy X: “Full circle” Arguments: P-for-H-for-P, ete.

Any of the above approaches can come full circle to impact philosophy (or history, for that
matter). A paper may employ philosophical concepts to better explain a historical trajectory, and the
historical narrative which results could then be used to critique philosophical assumptions underlying
previous misunderstandings of that history (P-for-H-for-P) (e.g., Jackson, 2021). Such projects can
also be interpreted as contributing back to better historiography in the future (adding another “of-
H”). Likewise, philosophically clarifying historical actors’ working philosophies can have the effect of
giving us a reinterpretation of historical events (P-for-H-of-P-for-H). This reinterpretation of history
may impact how we think about epistemology, by forming new evidence for how science works

(adding another “for-P”) (e.g., Luchetti, 2024).

Ultimately, it is not particularly important to keep track of whether Strategy A, B, C, or D is
being used to tell whether a HPM project potentially contributes to philosophy—as these strategies
can all be found to link up with one another. For example, Tom Pashby argues that the historical
record is often predicated on an underlying assumption of realism (P-of-H), clarifies the history of a
scientific development and scientists’ thought (H-of-P), and uses this episode to argue against two

main versions of realism (H-for-P) (Pashby 2012). Altogether, this project can be described as both

14 See above, footnote 2.
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P-of-H-of-P and as P-of-H-for-P. While complex full-circle arguments can be made within a single
paper, they can also be made on the basis of previous work which is then repurposed or simply
continued (e.g., Jackson 2023). The potential for full-circle arguments to be made explains how,
despite the occasions in which scholars in HPM need (for institutional reasons) to position a project
as ultimately contributing to a single traditional discipline, this work is still valuable and useful for

progress in the other discipline as well.

3.2 Methodological Horizons: What Are We Missing?

As mentioned, we believe philosophically-founded critiques of historiography (P-of-H) is an
underutilized approach in HPM. We also see much potential for the history of philosophy of
measurement (H-of-P) to expand beyond studying only the history of great thinkers and explicit
theoretical debates. We predict that there will be growing interest in studying measuring practices,
methods, and methodologies in science and medicine as themselves demonstrating philosophical
commitments or partially constituting theoretical understandings of measurement. Jutta Schickore
calls these accounts of scientific inquiry “working philosophies,” targeting the material, day-to-day
labor of science as well as broader, enduring questions about the validity of knowledge and how

science works (Schickore 2024; Schickore and Newman 2024, p. 3).

We are also interested to see how non-narrative historical methods (such as digital history
techniques) could be applied to HPM, such as mapping projects, topic modeling, text analysis, and
network analysis. Some of these techniques may run into historiographical issues mentioned above,
wherein projects which only employ published texts and authors miss the material, embodied, and
tacit labor involved in measurement. But, there are also ways to combine or complement these data-
and text-centric techniques with more embodied or community-led approaches, such as “counter-
mapping” (Dalton and Stallman 2018). Another non-narrative embodied approach is the replication
and reconstruction of experiments in the history of measurement (Chang 2011), which is underutilized

in psychological sciences (Cristalli and Jackson 2023).

We also see untapped potential for using oral history within HPM strategies, such as
conducting research interviews (which target specific research practices rather than capture a subject’s

whole life) (Freeborn and Worliczek 2024; Hoddeson 20006). For HPM in life sciences, the oral history
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database Commoning Biomedicine (ComBio) provides searchable transcripts and access to recordings

of interviews from multiple institutions and collections (Commoning Biomedicine 2024).

Lastly, and on a more processual level, we believe there is the potential for exploring new
modes of authorship and multi-strategy collaboration in the analysis of theoretical concepts in
measurement (such as validity in biomedicine, see Keuck et al. 2025). While teamwork in the
humanities is still an exception hardly incentivized by structural funding and publication practices,
group research might be more than just beneficial for HPM. Indeed, investigating complex epistemic
objects related to measurement, which span across time, topics, disciplines, etc., more than often may

require a mosaic, multi-disciplinary approach that can only be carried out by a sustained group effort.

4. Contributions and Challenges of HPM: An Appraisal

In this section, we will outline the main contributions that an integrated historical and
philosophical approach to the study of measurement has achieved, as well as some of its main
challenges and future prospects. Indeed, the philosophy of measurement has always relied on cases of
measurement, even when historical approaches have not been explicitly used. That being said, we want
to highlight here the specific influence of HPM as an approach belonging to the broader family of
epistemological approaches to measurement that flourished over the past three decades. Before
addressing specific points, we start by identifying two primary contributions of HPM to the
epistemology of measurement that emerge directly from the genealogy we outlined in Section 2. First,
the works we indicated as the first examples of HPM in the context of the new epistemology of
measurement had a great impact in that they corrected misunderstandings or ossified pictures of
measurement in the physical sciences by means of historical case studies. For example, they showed
how coordination between quantities and measurement procedures is achieved over long periods of
time. Second, as suggested by our genealogy, HPM has contributed to put pressure on fundamental
epistemological assumptions about measurement by progressively expanding the scope of case studies,
that is, by looking at the histories of more and more measurement practices (psychology, biomedicine,

earth sciences, etc.).

4.1 Core Contributions
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In what follows, we will consider the main contributions of HPM as one of the approaches belonging
to the field of philosophy of measurement. We mentioned earlier how HPM had and has an important
internal influence, in that it has impacted the philosophy of measurement and its development as a
research field. Here we focus on larger-scale influences, especially on general philosophy of science.
This means that some of these contributions are not the result of HPM only, but of the broader family

of measurement studies.

First of all, most recent philosophy of measurement has embraced a coherentist perspective,
whereby coherence among elements of theory (e.g., theoretical presuppositions, modelling
assumptions) and measurement (e.g., instruments, material procedures) is the criterion warranting
epistemic success, rather than a supposed correspondence to pre-existing true values understood in
foundationalist terms. Indeed, an important influence underlying this shift came from Chang’s Inventing
Temperature, which offered a compelling coherentist picture from an HPM perspective that influenced
many subsequent developments in philosophy of measurement (Alexandrova 2017; Basso 2017;
Bokulich 2020; Tal 2016b) and has been further developed by more recent works in HPM (Luchetti
2020; Ohnesorge 2021). This broad agreement on coherentism as a default position is not devoid of
issues (e.g., Thompson 2023) and is in contrast with the more general skepticism towards coherentism
that characterizes most other areas of philosophy of science. Yet, at least within current philosophy
of measurement, the burden of proof is currently on the shoulders of foundationalists to make a case

against coherentism."

A second important contribution results from the influence of the practice turn in the
philosophy of science, leading to study measurement as a practice rather than just a theory. Instead of
focusing only on the mathematical foundations of measurement and on the definition of quantity
terms, current measurement scholars engage with concrete measurement procedures and realizations,
Le., the material systems that approximate quantity definitions, especially from an epistemological
perspective. In particular, works in HPM focus on the historical and epistemological processes that
led, for example, to the emergence of standard units (Riordan 2015), to the reform of the SI (De

Courtenay et al. 2019). This practice-based approach also renewed the relevance of collaboration

15> We do not want to suggest that philosophers and methodologists of measurement had always been
foundationalists before the advent of HPM and the new wave of measurement studies in the 1990s. Indeed,
coherentist perspectives had always been around, including, for example, Mach’s and Ellis’s. Yet, the broad
agreement on this is quite characteristic of more recent literature.

15



between measurement scholars and scientists to strive to achieve commensurable dialogue when

critically studying measurement in specific scientific and clinical contexts (see above, Section 2.2.).

Thirdly, and in connection with the previous two points, recent philosophy of measurement
generally focuses on its subject matter from an epistemological perspective rather than a metaphysical
one. The influence of HPM has been important to this shift. This is because historicizing scientific
concepts and practices often entails a relativization of metaphysical presuppositions about
measurement, that is, it shows that these presuppositions are indexed to time (or context, purpose,
etc.). While important work in the metaphysics of measurement is being pursued (e.g. Wolff 2020,
2023), also by using HPS approaches (Jalloh 2023), the effects of this shift are evident in that most
debates in current measurement studies concern the epistemic processes underlying measurement,

including calibration (and modelling in general), standardization, coordination, validation, etc.

Finally, the field of measurement studies is increasingly engaging with the ethical aspects of
measurement, as well as with the values-in-science debate in philosophy of science (e.g., Duque et al.
2024). While some of the scholars working in HPM have also addressed the ethical dimension and the
value-ladenness of measurement, this focus has been pursued with little resort to HPM strategies and
in connection with applications to specific problems, rather than by developing /ongue durée historical
cases. Indeed, one of the future challenges for HPM, in addition to the ones will outline in the next
subsection, will be to produce accounts of the intertwined development of ethical and epistemic

dimensions of measurement practices.

4.2 Challenges in Doing History and Philosophy of Measurement: Expanding Measurement Studies

Some of the current challenges of doing history and philosophy of measurement are simply
that of doing HPS more generally, such as how to select historical case studies and what broader
philosophical contributions we can draw from them (a kind of methodological problem of induction).
One answer to this is to think of the process of doing HPS itself as iterative (Chang 2011); in other
words, as in science, we should not expect evidence to proceed theory or vice versa, but for them to
build on one another over time. Another answer is to typologize the uses of case studies to better
refine when and how they are used in a justified or problematic way (Scholl and Riz 2016). Whether
there are any special challenges or comparative advantages to doing case studies of measurement

specifically has not yet been studied. However, we see that in order for work in measurement in
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different scientific areas (within physics, chemistry, psychology, climatology, biology, sociology,

pharmacology, etc.) to contribute to general philosophy of measurement, this is a challenge that must

be faced.

Another familiar challenge in HPS is how to bring the relevant communities of people together
to study the full scope of scientific issues. Beyond importation of methods from history into
philosophy, we see institutional barriers to incentivizing historians and philosophers to engage
seriously with one another’s problems and using their expertise to address gaps in the opposite
discipline (and in between). Interdisciplinary and cross-disciplinary work is structurally and financially
punished as often as it is lauded by academic institutions. Engaging other communities, such as
sociologists, human geographers, anthropologists, clinicians, patients, artists, engineers, cognitive
scientists, and others, has additional challenges. Now that philosophy of science has expanded to
consider the role of institutional networks, resources, regulations, and materials, the “complexity of
the scientific enterprise require(s| that we draw on a multitude of perspectives on science [in addition
to] history” (Arabatzis and Schickore 2012; Wylie 1995). Creating the right spaces, opportunities, and
commensurable methodologies for necessary collaborations to take place is as challenging as it is
expensive. It is intensely time-consuming to learn one another’s disciplinary frameworks, methods,
and terms, and even more so to negotiate ways of integrating or pluralizing these tools within a project
(Keuck et al. 2025, Appendix) . HPM is no exception, although it seems that measurement—as a
process which has been shown to be inextricably material and theoretical—offers ample justification

for these kinds of integrated and collaborative approaches (see above, Section 4.1).

The above challenges at least partially explain there remains a dearth of research on history
and philosophy of measurement in life sciences (and human sciences more broadly), as compared with
that in physical sciences. Measurement in epidemiology, biochemistry, microbiology, cell biology, and
clinical testing is only beginning to see attention from philosophers, and still very few projects heavily
engage with history or historical methods (Worliczek 2025b). Measurement in these sciences requires
understanding site-specific practices and national regulatory bodies,'® and a deep understanding of

their history. While there has been increasing interest in the history and philosophy of psychometrics

16 The work of Nancy Nersessian (2022) focuses on modeling in bioengineering, but offers an example of the
kind of interdisciplinary methods which could be applied to understanding the complexities of measuring
practices in human sciences.
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in recent years (see Section 2), the focus has largely been on the modeling and research side and less

on the material and pragmatic side, where the experience of patients and clinicians comes in."”

In addition to gaps in understanding complex areas in human sciences, to remain ignorant of
the work of disciplines beyond history and philosophy is to lack the tools for analytic sophistication
that are already well-worn in other approaches to measurement studies. There is a growing sense that
HPM is “behind” other areas of both history and philosophy in its inclusion of social theories that
critique notions of race, gender, health, disability, and neurotypicality (SSM Focus Group, 2024). HPM
has yet to incorporate the work of scholars in science and technology studies (STS), ethics, and data

studies to reinvestigate its dominant theories of measurement epistemology.

One of the challenges that has not yet been articulated in the history and philosophy of
measurement community is the challenge of globalizing measurement. Unlike the home disciplines
from whence HPM came, and unlike many other topics in HPS, the areas and eras under study is
mostly limited to the Anglo-American and European contexts, concentrated in the 18th-20th
centuries.'® Without research which looks at the history and philosophy of measurement in other parts
of the globe and in the pre-18th (as well as 21st) centuries, philosophers will be unknowingly
committed to European enlightenment-inspired ideals for knowledge as defining features of

measurement (such as objectivity and universality).

These latter challenges, which appear to be more specific to HPM rather than belonging to
HPS at large, highlight the boundary challenge which may soon become a relevant question for
philosophers to face yet again, but in a new way. What human practices of the past or present do we
consider to be “measurement”? Do some definitions of “measurement’” quietly exclude some cultural
perspectives and histories from measurement studies as a field of research? We believe that future
gatherings of measurement studies scholars should encourage the participation from anthropologists
of measurement, to flesh out some of these missing cases in understudied areas and eras. Doing so

will require epistemic humility on the part of historians and philosophers of measurement, allowing

17 Leah McClimans’ work (2024) shows the epistemic and ethical reasons why understanding the patient-
experience side of the clinical measuring process should be taken setiously as a challenge to achieving
coordination.

18 While historical and philosophical work has been done on, for example, ancient Greek metrology, medieval
metrology, and the measurement practices of figures such as Galileo or Newton, these works have had relatively
little impact on the general field of measurement studies and on current epistemology of measurement.
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for a proliferation of views on measurement to exist until a broader sample of studies can be
considered. Effectively, this amounts to a proposal that we define “measurement” as, provisionally,
whatever is studied by the scholars who are interested in positioning their work as a contribution to
measurement studies (Jackson and Luchetti 2025). We believe that this potentially circular (and
admittedly, vague) definition for history and philosophy of measurement is worth entertaining for the
moment, as perhaps methodologically harmonious with the iterative development of measurement

itself.
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