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Abstract. In The Structure of Scientific Revolutions, Thomas Kuhn resorts to concepts from
several disciplines in order to describe the general patterns of scientific development. This
blend of disciplines can be explained in part by Kuhn’s intellectual path, from physics to his-
tory and then to philosophy of science; but it also points to a deeper methodological problem,
which is the question of what is the real unity of analysis in his model of science. The primary
intention of this article is, thus, to give a solution to this difficulty. The answer, I believe, rests
on identifying three fundamental units present in Kuhn’s theory of scientific development.
They are, respectively, the individual, responsible for producing evidence, spreading infor-
mation, and choosing theories; the community, a set of scientists investigating a series of
phenomena; and the groups, individuals with similar behavior but with looser institutional
or social ties — a usually neglected category in Kuhnian literature, but equally fundamental
for the final outcome of scientific debates. After investigating these categories in detail, I pro-
pose a way of integrating them into a general model for explaining the resolution of scientific
controversies. Finally, I try to resolve the apparent conflict among disciplinary vocabularies
by offering an account of the function of sociological, psychological, and epistemological
concepts for describing controversies, and some of the methodologies appropriate for each
of these tasks.

Keywords: Thomas Kuhn • methodological individualism • sociology of science

RECEIVED: 13/01/2020 ACCEPTED: 30/10/2020

Introduction

Thomas Kuhn’s The Structure of Scientific Revolutions (1962; from here on, SSR)
had a prominent place in twentieth-century philosophy of science. Its marks were
widespread and longstanding. They could be seen in the attention received by the
book in the years that followed its publication;1 the influence of SSR in the de-
bates held on philosophy of science, changing many of questions that had previously
shaped the discussions among scholars;2 and in the book’s enormous repercussions
in disciplines other than the philosophy of science — most of all, in the sociology of
science, with the rise of the social studies of science.3
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Why SSR was such a milestone has intrigued scholars for a long time. It was
probably the right book at the right time: the best exponent of an emerging histori-
cist and naturalist approach to the philosophy of science, at a time when science
was ever more prestigious and pervasive to society (Shapin 2015). Whatever the so-
cial factors that helped to boost it were, SSR had undeniable intellectual merits too.
Particularly, the book gave a broad, (relatively) systematic, and original explanation
of how science develops through time. It described the history of science through
a pattern of alternating periods of cumulative and non-cumulative research. But in-
stead of the traditional philosophical themes of “development-by-accumulation” and
“discovery-of-facts”, Kuhn described this complex mechanics through a new set of
concepts such as “normal science”, “paradigm acquisition”, and “scientific revolu-
tion” — expressions that he coined (or at least, to which he gave a new meaning) in
order to explain the different types of activity to which scientific communities could
conform.

His use of original ideas and terms was not restricted to outlining the different
kinds of communitarian research, though. In order to explain scientists’ actions and
choices — particularly, how they respond to anomalies and select theories — Kuhn
made use of a distinct set of concepts. These were related to the minds and attitudes of
the practitioners of science. Among them, one could find expressions such as “gestalt
switch”, “change of worldview”, and “incommensurability”, just to cite the most well-
known.

Still a third group of terms appeared in the book, now related to epistemological
issues. These were used to describe the structure of the problems generated by the
paradigms, or the possible relations between theories and evidence. The fact that this
was a more traditional topic in the philosophy of science did not prevent Kuhn from
creating a vocabulary of his own, with his “puzzles” and “anomalies”.

The appeal to concepts of so many disciplines could end up blurring the exact
nature and aim of Kuhn’s project. We may wonder what he was trying to do after all
— was he advancing a sociology, a psychology, or a philosophy of science? Or none
of these?

A simple explanation for Kuhn’s frequent crossing of disciplinary boundaries is
that the approach in SSR was essentially transdisciplinary; so, Kuhn had to borrow
and mix concepts and methods from distinct disciplines. There is a good amount of
truth in that. Kuhn’s self-made path from physics to philosophy certainly made his
approach more open to influences from different sources, and his ideas more loosely
related to previous research (Hufbauer 2012). Biographical issues apart, I do believe
that a conceptual difficulty is also responsible for the loose disciplinary affiliation that
Kuhn’s ideas sometimes seem to take. That deeper methodological problem comes
from the fact that it is not immediately clear who (or what) is the subject of the
explanations he gives.
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The first two categories that can be found in SSR are the individual and the com-
munity. As Kuhn later acknowledged, his original discussion often conflated these,
treating “groups as individuals writ large or else individuals as groups writ small”
(1993, p. 241; see also 1991; 1993) — a serious categorical mistake that misrepre-
sented the process of conceptual change. A good example of that was the analogy
between scientific revolutions and gestalt changes.4 Next to individuals and commu-
nities, it is also possible to identify a third category in SSR. It is what I call groups —
individuals in the community who have a similar appreciation of theories.

The first part of this article investigates the nature and function of the three dif-
ferent categories that can be found in Kuhn’s philosophy of science. Next, I propose a
way of integrating individuals, communities, and groups into a general explanatory
model for understanding scientific controversies. Finally, I discuss the function of so-
ciological, psychological, and epistemological concepts for this explanatory model,
and some of the methods that could be helpful for each kind of investigation.

Individuals, Communities, and Groups

Individual scientists constitute a core element in Kuhn’s model of scientific develop-
ment. They are responsible for producing evidence, testing hypotheses, exchanging
information, socializing new members, and choosing theories. Ultimately, individuals
are the only real agents in Kuhn’s model of scientific development (Pirozelli 2019).

The importance attributed to singular agents connects Kuhn’s approach to an
individualistic stance. The question, then, is what kind of individualism that would
be. According to Sawyer (2002), individualism may be of two kinds, depending on
whether it makes ontological or methodological claims:

Ontological individualism is the stance that only individuals exist; sociolog-
ical objects and properties are nothing but combinations of the individual
participants and their properties. Methodological individualism is an episte-
mological stance that argues that every event that sociology explains can
be explained in terms of individuals, and every law in sociology can be ex-
plained by laws concerning individuals (p.537).

There is no doubt that Kuhn endorsed some form of ontological individualism. He
claimed, for instance, that groups have no mind and make no decisions (Kuhn 1993).
The more complicated question is whether he accepted (or should have accepted)
methodological individualism; the assumption that “all social phenomena — their
structure and their change — are in principle explicable in ways that only involve
individuals — their properties, their goals, their beliefs, and their actions” (Elster
1985, p.5).
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As far as I know, we cannot find an explicit acceptance or rejection of method-
ological individualism in Kuhn’s writings. While he claims that communities do not
have interests or make decisions (Kuhn 1993, p.242), he also states that communities
are “the primary unit through which the sciences develop” (Kuhn 1991, p.103). For
me, no conclusion regarding Kuhn’s methodological individualism can be extracted
from his scarce observations on the role of individuals and communities in science.

It would be tempting to assume that, since Kuhn endorses ontological individu-
alism, he would have to accept methodological individualism; that, although he did
not assume any position on the matter, he would inevitably be led to methodological
individualism. Given that only individuals exist, we could think, explanations must
involve individuals only.

However, as Sawyer (2002) and Kincaid (1986) argue, ontological individualism
does not imply methodological individualism. Social events could be realizable in
multiple ways in relationships among individuals, meaning that “no single type of
the configuration of individuals and their interactions corresponds to the predicates
of a social theory” (Mitrović 2017). Thus, the fact that Kuhn assumes ontological
individualism does not allow us to conclude that he supported, or should have sup-
ported, a methodological individualist position (or that methodological individualism
represented the only consistent position to his ontological individualism).

Were Kuhn not a methodological individualist, no problem would arise in talk-
ing about individuals and communities simultaneously. The two entities would ob-
viously have very different functions in his descriptions — the individual being the
physical agent and the community being the explanatory unit for sociological pur-
poses. No conflict would arise in between the role of individuals and communities —
individuals would have their ontological status, while communities would still have
a methodological function.5 But what would happen if Kuhn were a methodological
individualist? One could, then, think that the role attributed to individuals would be
incompatible with a focus on communities.

I want to show that even if we assume a strictly methodological and individual-
ist stance in Kuhn’s work, there is a reasonable interpretation in which communities
still have a place. In this case, the notion of “community” must be understood in a
reductionist way, meaning that references to communities can always be re-written in
terms of descriptions of individual scientists. “Community”, in this sense, is no more
than an abbreviation for “multiple individuals in interaction”. Instead of saying that
a community accepts a theory T , we could in principle say that scientists s1, s2, s3 . . .
accept theory T . In that case, all talk of communities as agents of scientific devel-
opment would be necessarily metaphorical. I will refer to this reductionist sense of
“community” as community r.

Community r can have a role in explaining scientific development because meth-
odological individualism does not imply methodological solipsism — “the traditional
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view of science as, at least in principle, a one-person game” (Kuhn 1993, p.243). In
other words, even if we restrict the analysis of science to individuals, that does not
mean that agents should be considered in isolation. For Kuhn, a proper account of
scientific development needs to consider the interactions among multiple “intercom-
municating specialists” (1991, p.98).

Attention to multiple scientists in interaction, community r, is necessary for three
main reasons in Kuhn’s model of scientific development. In the first place, scientists’
identities are shaped through social relations, particularly through education and
socialization (1993, p.242). It is the interaction among individuals that allows the
transmission of the cognitive and behavioral components necessary to scientific prac-
tice, such as theories, values, and vocabulary; the distribution of epistemic efforts,
through cooperation and dispute; and the spreading of information and knowledge;
among other things.

The second reason why reference to community r is essential lies in explaining
consensus formation. According to Kuhn, scientists share a set of epistemic criteria
for evaluating and choosing theories, such as accuracy, consistency, scope, simplic-
ity, and fruitfulness. However, by virtue of the differences in scientists’ personal and
professional backgrounds, the concrete application of these criteria may differ from
person to person. As a consequence of that, “two men fully committed to the same
list of criteria for choice may nevertheless reach different conclusions” (1977, p.324).

Scientific consensus, therefore, cannot be explained through a set of universal and
precise rules. Instead, it originates, for Kuhn, from specific social mechanisms capable
of producing rational agreement in the face of the divergent application of values
(Kuhn 1962, ch.12; see also Wray 2011, Part II; D’Agostino 2010). The first social
mechanism is scientific pedagogy, which is responsible for the transmission of values
and, indirectly, for circumscribing the disagreement of evaluation among scientists
(Mody & Kaiser 2008). The second is what D’Agostino (2010) calls the “wave-theory”.
By working with a theory, scientists may bolster its achievements, converting more
followers to it, in a process that generates a progressive regimentation. In principle,
this movement could grow until absolute conformity to the new theory is attained;
controversies, however, rarely end up in the unanimous acceptance of scientists. More
often (if not always), some of the scientists remain unconvinced, despite the numer-
ous arguments and evidence developed in the exchange. In this case, what happens
is a restructuring of the scientific field. This may happen in two ways: with the for-
mation of new specialties (Kuhn 1991; 1992) or with the marginalization of resistant
members (Kuhn 1962, p.158).

The last reason that explains the importance of community r is that scientists’ ac-
tions always happen within a specific social context and are bound by institutional
constraints (Jarvie 1998). It is easy to forget this, because the social context is often
presupposed in explanations, and we tend to restrict our attention to the individual
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characteristics, not to the agent’s situation (D’Agostino 2019b). Nonetheless, we have
to keep in mind, particularly when dealing with such a highly social activity as sci-
ence, the importance of the “workings of the institutions in which knowledge claims
are developed and tested” (D’Agostino 2019a, p.2).

This is what explains why Kuhn would still be concerned with communities and
communitarian patterns of activity even if he held a methodological individualist po-
sition. In order to understand how knowledge is produced, it is essential to consider
how scientists make decisions in specific social contexts, interact with one another,
and change their evaluations as a consequence of that. As Kuhn explains, “though the
units which exchange those statements are individual scientists, understanding the
advance of knowledge, the outcome of their practice, depends upon seeing them as
atoms constitutive of a larger whole, the community of practitioners of some scien-
tific specialty” (1991, p.103; see also 1962, p.152). There is, in this sense, a “primacy
of the community over its members” (1991, p.104).

In sum, the first two categories that can be found in Kuhn’s writings are the indi-
vidual and the community: the former being the agent that actually exists and acts,
and the latter, a category used for explanatory purposes (whether or not it has an
ontological status).6

The third element in Kuhn’s model of scientific development is the group — a
category that refers to multiple individuals, but is not synonymous with communities.
Kuhn does not refer to groups explicitly, but we can infer their role from his remarks
on epistemic values and from his comments on scientific controversies.

As stated before, for Kuhn, the evaluation formulas used by scientists vary from
individual to individual due to differences in personality and education. This, how-
ever, does not exclude the possibility of some homogeneity in the way groups of
scientists evaluate theories at a given moment. In fact, for Kuhn, it is expected that
some members of a community have similar formulas of evaluation. This is a natural
consequence of the way values are acquired. If personal and professional experiences
shape the way scientists evaluate theories, then scientists who have undergone sim-
ilar influences should possess similar evaluation formulas.

That can be put in a more formal frame. If the cause of scientist X having the
evaluation formula fX is a factor α ∈ A, where A is the set of all the factors that
influence the acquisition and interpretation of epistemic values, and if scientist Y is
also subject to α, then fY must resemble fX in some manner. At the limit, if A is the
same for X and Y, fX and fY must be the same. Obviously, it is impossible for any two
scientists to have passed through exactly the same experiences. But we can reason
that the closer scientists’ experiences are, the higher the similarity in their evaluation
formulas will be, and, similarly, that the differences in the way they evaluate theo-
ries are due to the distinct causal processes they have gone through — i.e., factors
they did not share in their formative paths. Therefore, if certain scientists are subject
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to analogous conditions of education and socialization, one would expect them to
choose theories for the same reasons when given the same body of evidence.

Another evidence of the existence of the groups in Kuhn’s analyses comes from
his descriptions in the history of science, particularly those on scientific controver-
sies. He claims that the background of scientists may explain their position in those
episodes. For example, younger scientists would tend to value novelty, whereas more
experienced members would be more resistant to change — which became known
as Planck’s principle (1962, ch. 12).7 Kuhn also says that “scientists who share the
concerns and sensibilities of the individual who discovers a new theory are ipso facto
likely to appear disproportionately frequently among that theory’s first supporters”
(1977, p.328; see also 1962, p.154). Indeed, it is only because scientists may disagree
on how to evaluate theories that controversies can arise and new approaches can be
explored and developed.

Let us see now how we can differentiate each of the three categories found in SSR
— individuals, groups, and communities. In a reductionist interpretation, individu-
als can be distinguished from both communities and groups, because they are the
only agents who are, in a strong sense, real; whereas communities and groups are
only analytical units — i.e., conceptual generalizations that we use for explanatory
purposes, but which do not exist apart from that.8 The difference in between groups
and communities is harder to define, but we can say that communities have a more
solid social and institutional character. At least, this is how Kuhn characterizes them
in the Postscript to SSR (1970).

In the Postscript, Kuhn defines a community as the “the practitioners of a sci-
entific specialty”. Those are people who have “undergone similar educations and
professional initiations”, and in that process “absorbed the same technical literature
and drawn many of the same lessons from it”. Kuhn suggests that to identify these
communities, one can look at things as the “subject of highest degree, membership in
professional societies, and journals read”. In case of smaller or still not fully-formed
communities, he says that one could also pay attention “to attendance at special con-
ferences, to the distribution of draft manuscripts or galley proofs prior to publication,
and above all to formal and informal communication networks including those dis-
covered in correspondence and in the linkages among citation” (1970, p.177).

Contrary to communities, groups would be looser sets of scientists who share
some preferences, but do not necessarily constitute independent, sociologically iden-
tifiable clusters. Groups would be generalizations regarding scientists’ preference and
behavior which account for the differences in adhesion to a theory. To illustrate with
an extensively discussed example given in SSR, we can say that, within the commu-
nity of chemists of the eighteenth-century, there were many several groups — those
who endorsed phlosgitonians principles, those who rejected it, those with an exper-
imentalist bent, those with a more analytic approach, etc.
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The line between communities and groups, of course, is highly artificial, since
social elements are often connected to theoretical preferences. Even the delimitation
of communities, which I said are more institutionalized in nature than groups, tends
to be relatively arbitrary. To use again the same example, in the eighteenth century,
chemistry and physics were not clearly two independent disciplines. Indeed, the spe-
cific nature of chemistry was one the main points of disagreement among scientists
at the time (Golinski 2008).

Considering a set of scientists as a community always depends on methodolog-
ical and theoretical compromises as regards the intensity of their communications
and interactions, their relative autonomy as to other scientists, among other things.
Moreover, groups sometimes grow to become independent communities, and in the
meantime we may disagree on how to treat them. Thus, depending on how we tried
to explain the chemical revolution, we could treat the analytic chemists as a subcom-
munity of chemistry — having certain institutional roles and social ties, as the many
members of academia in France —, or as a group inside the proper community of
chemists — a group that gave a high value to precise measurements involving the
weight of substances, among other things.

In summary, Kuhn’s model of scientific development contemplates three cate-
gories: the individual scientist, the agent that has a proper existence and that per-
forms all the actions; the community, a set of individuals — identified by social and
institutional features — who are in charge of investigating a number of problems;
and the group, a set of individuals with similar preferences and behaviors, who are
part of a more formal community (Figure 1).

An Explanatory Model of Scientific Development

The previous section was devoted to exploring the different categories in Kuhn’s anal-
ysis of science. Although Kuhn did not discuss those issues in depth — particularly,
those concerning groups —, I believe these units could be fairly distinguished in the
explanations he gave of scientific development.

Now I wish to go a step further and consider how individuals, communities, and
groups can be integrated into a broader explanatory model. Although I believe this
explanatory model to be close in “spirit” to Kuhn’s approach, especially by having
these three different categories as a constitutive element, this is not supposed to be
an interpretative exercise on his thought.

For practical matters, my explanation will be restricted to a single stage of sci-
entific development, that of theoretical controversies. The reason for choosing that
topic is twofold. First, controversies are the founding element of Kuhn’s sociological
approach, provided that individual criteria of rationality are not sufficient to explain
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Figure 1: Figure 1 - Communities, individuals, and groups.

consensus formation (Kuhn, 1977; see also D’agostino, 2010; Pirozelli, 2019) — so,
this proposal can be directly compared to Kuhn’s own remarks on the subject. More
importantly, controversies are an immensely rich subject, one in which theories, ev-
idence, and social interactions are all intertwined; thus, the way we describe the
acceptance of new theories has a direct impact on our conception of science itself.
Although inevitably partial, I think that can give us a good glimpse of the structure
that explanations of scientific development could take in general.

We can start by considering what is the object of that explanatory model. Briefly,
we want to explain why some scientists, who used to accept a theory T1, came to
accept another theory T2. What I want to see now is the role that individuals, com-
munities, and groups could have in answering these questions.9

We can think that this larger problem — why a new theory replaces an older one
— encompasses a number of smaller questions, such as:

1. What was the controversy?

2. Who participated in it?

3. What theories were in dispute?

4. What theories did individuals adopt at each moment?

5. How much agreement was there among scientists?

6. What considerations determined their choices?

7. Did some groups of scientists adopt the theory for similar reasons?
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8. What was the cause of these evaluation formulas within these groups?

9. How was consensus created?

10. What was the new configuration of the community?

These questions should not be taken very strictly. Their function is only to high-
light the aspects we should pay attention to when explaining why a new scientific
theory was accepted. Now, let me propose a way to address these questions that
makes reference to individuals, communities, and groups. In answering them, we
would have something with the following structure:

1. Electing a scientific controversy of study.

2. Circumscribing the scientists (the community, in a reductionist sense) partici-
pating in the controversy.

3. Determining the theories in dispute.

4. Distinguishing the theoretical choices of the scientists at the beginning of the
controversy and in the subsequent moments until the disagreement comes to
an end, and mapping the flows of adhesion and resistance to the new theory.

5. Measuring the levels of consensus within the community during the various
periods of the controversy, in order to determine the stages of the scientific
debate.

6. Identifying the motivations underlying scientists’ theoretical choices: epistemic
values, expectations about the future achievements of theories, etc.

7. Correlating the moment of acceptance of a theory (point 5) with certain eval-
uation criteria (point 6), consequently highlighting groups of similar behavior.

8. Pointing out the conditions that cause the similar preferences in evaluations in
these groups. 9. Describing the mechanisms that promote the production and
maintenance of consensus and dissent in the community analyzed.

10. Determining the new communitarian configurations (revolution, speciation,
superposition) and relative degrees of consensus in each of them.

Despite its arbitrary character, this list of problems, hopefully, exemplifies the differ-
ent sorts of elements that are involved in the explanation of a scientific controversy.

The first aspect is exactly in relation to the types of entities that can be considered
— individuals, communities, and groups. One set of questions (points 2, 3, 5, 9 and
10) corresponds to the description of the community involved in the controversy:
the constituent members, the theories in dispute, the supporters on each side, the
level of consensus, the mechanisms that made the consensus to change, and the final
configuration of the community.
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A second group of problems refers to individuals (points 4 and 6). The objective
here is to understand the theories accepted by them, as well as the cognitive and psy-
chological aspects associated with their choices. Why did a scientist choose a certain
theory at a particular moment?

Finally, there is a set of problems related to the group level (points 7 and 8),
concerning the existence of groups of similar behavior who would have accepted a
theory at the same time and for the same reasons. What made certain evaluative
components more relevant to these particular groups of scientists? Is it possible to
correlate these components with specific factors (institutional position, age, field of
study, etc.)?

The second main feature of this explanatory model is related to the kinds of con-
cepts employed. This was the problem with which this article began. There, I men-
tioned the tension among three sorts of concepts in Kuhn’s writings — sociological,
psychological, and epistemological concepts. Now we can see the appropriate place
for each of them.

Questions about communities, as we could expect, involve sociological concepts.
The main problem we want to explain has to do with changes in the acceptance
of theories within communities, transitions in consensus and dissensus. Sociological
concepts, then, serve to explain a community’s configurations and the mechanisms
that produce consensus within it.

The place of psychological and epistemological concepts depends on understand-
ing the role of values in theory-choice. If we want to explain why scientists should
have chosen certain theories, given their specific appreciations of values, then the an-
swer to that question needs to make use of epistemic concepts, as the quality of a
puzzle-solution and the difficulties posed by anomalies to a theory. That is a matter
of justification (or normative reason), and it is framed in epistemological terms. Since
the interpretation of values is always the result of idiosyncratic factors, this type of
explanation is most appropriate to questions about individual practices — although
it could be used, somewhat, as an empirical generalization about the behavior of sets
of scientists.

On the other hand, if we want to understand why scientists endorsed values in
a certain way or what led them to choose a certain theory, then we are dealing with
matters of motivations or explanations (Alvarez 2018). A motivating reason is a reason
that favors an action from the person’s perspective. They are reasons that lead a
scientist to actually choose a theory (for which they may have a justification or not).
Motivations are always related to individuals, since only individuals are endowed and
may act intentionally. At most, they can be used to refer to groups or communities in
a secondary sense, similarly to normative reasons.

Explanatory reasons, in turn, are reasons that explain an action but which do not
necessarily involve a normative or motivating reason. Although we can give explana-
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tory reasons for individual behaviors, those are more properly adequate to groups
than to individuals or communities. By definition, it is not possible to establish the
effect of a cause for individual cases, since the establishment of causal effects presup-
pose the comparison between a real state and a counterfactual state. It is possible,
however, to estimate the causal effect of a feature for a random variable. In that
case, the causal effect is simply “the difference between the systematic component of
observations made when the explanatory variable takes a value, and the systematic
component of comparable observations when the explanatory variable takes another
value” (King et al., 1994, pp.81–2; see also Morgan & Winship 2015).

In this way, we can measure the causal effect of different factors that account
for the evaluations of a theory in a community, by considering different treatment
and control groups — individuals who possess some feature and individuals who do
not. This possibility makes groups a key piece in explaining the causes of individuals’
assessments of theories. Groups allow one to measure the causal effect of certain
factors on the appreciation of theories within an apparently homogenous community.
That is why they are so important to an explanatory model of scientific controversies.

These causal factors can be of many different types. In SSR, Kuhn employed psy-
chological and sociological concepts to explain scientists’ appreciations of theories,
but other types of concepts could also have been used, such as those from economics
or political science (except for epistemological terms, since these deal with justifi-
cations). Ultimately, they have all the same purpose: to explain differences in the
preferences of scientists, which account for their positions in the controversies.

Methodological issues

In the previous section, I proposed a general way of explaining the development of
a scientific controversy. One of the things that motivated that attempt was trying to
understand the distinct role of individuals, communities, and groups in explanations
of scientific development.

There is also a more pragmatic argument for adopting an explanatory model like
that (not necessarily the list of questions presented, but the general outline they
offer), which is that of better understanding what methodologies are useful for ex-
plaining an event like a scientific controversy.

For questions referring to individuals, for instance, qualitative research and case
studies seem the right choice. In order to explain scientists’ actions, we need to an-
alyze where, who they worked with, what experiments and investigations they per-
formed, the sort of problems they were trying to answer, and the context surrounding
them.

When dealing with questions involving groups and communities, however, other
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methodologies can be more suitable. For example, since communities are distin-
guished from groups by their social character, then we should pay attention to things
such as where scientists work, who they talk to, or what conferences they go to,
as to determine the different communities. Thus, to describe communities and their
changes over time, as well as to determine when disagreement emerges and when
consensus is again established, we can use techniques such as network analyses (e.g.,
Wray 2018; Bornmann et al. 2020) and agent-based models (e.g., De Langhe 2017;
2018).

Another valuable methodological resource for identifying a community is scien-
tific literature — the articles, books, reports produced by scientists as part of their
research. In SSR, Kuhn had already suggested that “a shift in the distribution of the
technical literature cited in the footnotes to research reports [. . . ] ought to be studied
as a possible index to the occurrence of revolutions” (1962, p.xliii). Particularly, that
material could be used to identify the alterations in consensus and dissensus that
communities go through.

Scientific literature is also a valuable source of information for investigating the
similarities in behavior which characterize groups. Since groups are defined as sets
of scientists with similar preferences but without clear institutional or formal ties,
the things they say, instead of where or to whom they say, could work in highlighting
these clusters inside the community. For that task, natural language processing can
be particularly useful.

The idea is that with natural language processing, we could identify theoretical
compromises shared by some scientists which have not been materialized into formal
ties or social patterns. That could be particularly helpful for picking out groups in
periods of consensus, when their role is still incipient and not readily visible — e.g.,
Kuhn’s pre-paradigmatic and normal science periods.

Among the methods in natural language processing adequate to that task, we
could cite sentiment analysis and topic model: the first points to favorable or unfa-
vorable evaluations of a subject (a theory, for example); the second one finds k prob-
abilistic distributions of words, that can be thought of as k abstract “topics” (which
could indicate, for example, that some groups of scientists approach the same sub-
ject, or theory, from distinct perspectives). Recently, Malaterre et al. (2019) and Allen
& Murdock (2020) have made interesting attempts in that direction, using Latent
Dirichlet allocation (also known as LDA), a popular algorithm for topic model, to the
history of philosophy and to the history of science, respectively.
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Conclusion

I began this article by highlighting a tension among different kinds of concepts in
Kuhn’s SSR, derived from sociological, psychological, and epistemological sources.
That problem, we saw, was, in fact, connected to a second, deeper one: that of under-
standing the role of different kinds of units of analysis — individuals, communities,
and groups — in his descriptions of scientific development.

The individual scientist is the real agent in scientific controversies, producing
empirical data, exploring lines of investigation, and engaging in theoretical debates.
Communities (in a reductionist sense) are analytic entities used for explaining chan-
ges in consensus and dissensus — the locus of scientific change, in Kuhn’s words.
Lastly, there are groups of scientists with similar behavior. Those groups have an
important role in accessing the causal factors that influence individuals’ evaluation
formulas and, for that, in helping to explain gradual scientific changes.

Next, these different categories were organized in an explanatory model for the
resolution of scientific discoveries. Then, having shown the relation between each one
of these units, we could see the place and function of sociological, psychological, and
epistemological concepts for understanding scientific development — the question
with which this article began.

To conclude, Kuhn’s appeal to concepts from different disciplines can be con-
strued as more than a case of interdisciplinarity. The problems addressed by him are
not properly the subject of psychology, sociology, or (traditional) epistemology. In-
stead, they belong more to a distinct and relatively new field, one that partly touches
these more traditional disciplines, but differs from them in its goal: social epistemol-
ogy — the attempt “to understand how the social dimensions of science contribute
to the success of science” (Wray 2011, p.171). It is by virtue of his concern for so-
cial epistemology that Kuhn resorts to multiple disciplines. I hope that, by discussing
the different units of analysis employed by him and their role in his explanations of
scientific development, this article can contribute to an understanding of Kuhn’s so-
cial epistemology, as well as to an understanding of how to explain controversies in
science.
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Notes
1Among other things, SSR had sold more than one million copies in sixteen languages

by the early 1990s (Hogan 1991), and was the most cited book in the arts and humanities
between 1976 to 1983 (Garfield 1987). For more information about the reception and success
of the book, see Hacking (2012).

2Which can be seen, for example, in the discussion that took place at the International
Colloquium in the Philosophy of Science (Lakatos & Musgrave 1970).

3The influence on the constructivist currents in sociology of science is explicit in authors
as Bloor (1991), Barnes & Bloor (1982), and Latour (1987). SSR also had a huge impact in
mainstream Sociology, as can be seen by Merton’s admiration for Kuhn’s work (1979) (who
was none less than the founder of that discipline). For a fuller account of the book’s reception,
see Kaiser (2016) and Abbot (2016).

4Curiously, as pointed by one of the reviewers to this paper, the distinction between in-
dividuals and communities was clearly distinguished by Kuhn in “The Essential Tension”
(1959), an article written a few years before SSR. After stating that “the successful scientists
must simultaneously display the characteristics of the traditionalist and of the iconoclast”,
Kuhn explains that “strictly speaking, it is the professional rather than the individual that
must display both these characteristics simultaneously”. He then proceeds on to say that “in
a fuller account of the ground covered in this paper that distinction between individual and
group characteristics would be basic” (p.228, n.2).

5There would still be a problem as regards the ontological status of communities, but this
has no direct implications for the discussion here.

6Contrary to Politi (2018), I do not think that, for Kuhn, “the scientific community is both
the agent and the locus of scientific activity” (p.2271). Communities are indeed the locus of
scientific activity — where consensus and dissensus occur and research tradition develop —,
but only individuals are, in a strict sense, agents.

7There is no robust evidence that Planck’s principle is actually true (Hull et al., 1978;
Levin et al., 1995). That has no implication, however, for understanding the role of groups
in Kuhn’s model of science.

8It would still be possible to distinguish individuals form communities and groups, even if
we adopted a non-reductionist attitude, assuming, for example, that the last two are emergent
properties. That would, certainly, demand a more complex argumentation, which would just
divert us from the relevant point at stake (that individuals are different from communities
and groups, which although is not free of theoretical assumptions, is, I think, acceptable by
most people). For this, I preferred to use the reductionist view, which seems to me more
intuitive. It is also the version that I use in the next section, when proposing a model for
explaining scientific controversies.

9Here, I assume a methodological individualism in which communities are no more than
abbreviations for multiple individuals in interaction; what I previously called community r.
Besides personally preferring that position, it makes the role of each of the different cate-
gories clearer. Anyway, such a reductionist stance, I think, is not essential to the explanation’s
general outline.
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