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Foreword

I’ve spent 40 or more years studying the sociology of gravitational waves, 
culminating in the acclaimed detection of September 14, 2015. For nearly 
all of that time, gravitational wave detection was an orphan subject thought 
by most scientists to be a huge waste of money because of the craziness of 
the ambition and the near impossibility of success. The sweetness of the 
eventual success was hugely enhanced by this history of scorn.

What we are engaged in here, in this volume, is not the discovery of 
gravitational waves, but it has in common the initial rejection followed by 
growing success. The language of the “Third Wave” began in what Rob 
Evans and I thought was a modest little paper1 suggesting that a way out 
of the logical difficulty of making judgments of competence, from within 
a social constructivist framework, was to turn attention from the construc-
tion of truth to the analysis of expertise: the acquisition of expertise could 
be observed even if truth was always made by competing parties. We wor-
ried that the very notion of expertise would disappear if the democratiza-
tion of science—making the right to take part in the construction of 
scientific truth open to anyone—continued to proceed inside Science and 
Technology Studies (STS). We thought people would look at what we had 
written, say to us, “Interesting paper,” and move on. But to our surprise, 
we were violently attacked for supposedly re-introducing technocracy and 
reverting to the bad old days of the 1950s in the social analysis of science.

That is where there is common ground with gravitational wave detection—
the sense of “outsiderness,” which had very palpable consequences, includ-
ing marginalization and even non-admission to conferences, and rejection of 
papers and grants, and the need, at one point, to make a collective decision 
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about whether the professional pressures ought to cause us to abandon the 
whole thing. On the upside, once the decision to persevere had been made, 
rejection was energizing, and a whole program has grown out of what would 
otherwise have been just another paper languishing on a curriculum vitae; 
instead, that paper has become the second-most cited in the history of the 
journal, and citations of it together with our book Rethinking Expertise 
(2007) are already well over 4000. The resulting developments include a 
new understanding of expertise as a social but real, and sometimes ubiqui-
tous, phenomenon; under the SEE (Studies in Expertise and Experience) 
model, it is no longer hogtied by the criteria of truth and efficacy, and the 
paradoxes—for example, disagreeing experts and a changing truth—have 
been dissolved. We have the idea of interactional expertise, which seems more 
and more necessary if the world is to be understood. We have found we can 
use the Imitation Game to explore these things. And we are learning to 
unpick the consequences of these things for the understanding and support 
of democracy. As this history and the contents of this volume make evident, 
like any good program, this one is still going in unforeseen directions. As 
with the case of gravitational waves, the pleasure in the growth of these ideas 
and their diffusion into realms, such as philosophy and psychology, far out-
side the concerns of STS, is all the greater for that initial negative reaction. 
My gratitude to the editors and authors of this volume, and my delight and 
honor at being asked to write this Foreword, is more than I can express.

Cardiff University� Harry Collins 
Cardiff, UK

Note

1.	 “The Third Wave of Science Studies: Studies of Expertise and Experience,” 
Social Studies of Science 32, no. 2 (2002): 235–296.
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CHAPTER 1

Introduction

David S. Caudill, Shannon N. Conley, 
Michael E. Gorman, and Martin Weinel

1.1    The Third Wave of Science Studies

Just over 35 years ago, Harry Collins, discussing the “new” sociology of 
scientific knowledge, expressed his disappointment that although “the field 
has only begun to fulfil its potential, disagreements are now taking up more 
space than substantive contributions” (Collins 1983, 265). Indeed, the 
effort “to explain the content of scientific knowledge as far as possible in 
social terms” invited disagreement, as did “explanations of the outcomes 
of [scientific controversies] … by reference to wider social and political 
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factors” (272, 275). While the social aspects of science are hardly in doubt 
(there are scientific communities, experimental conventions, identifiable 
cultural values—e.g., honesty—and so forth), the sociology of scientific 
knowledge (hereinafter, “SSK”) was a challenge to traditional notions that 
the content of science should not be affected by society and, consequently, 
that scientific controversies should be settled by Nature. Reflecting that 
ideal, the mid-twentieth-century sociology of science associated with Robert 
K. Merton, now called the “first wave” of science studies, assumed that 
“sociological accounting had to stop at the door of scientific method and 
scientific knowledge” (Shapin 1995, 294–295). SSK, having opened that 
door, is often now referred to as the “second wave” of science studies; it is 
variously characterized as (1) breaking down the distinction between science 
and society; (2) highlighting the constitutive, and not merely influential, 
role of “the social” in the production of scientific knowledge (Shapin 1995, 
294–295); and (3) developing a less idealized view of science and scientists—
the scientific enterprise is part of, and not above, culture.

A feature of the latter (“second wave”) development—the argument 
for a more modest view of science—was the proposal that ordinary citi-
zens could and should play a role in scientific decision-making—for exam-
ple, an elite scientist helping a community suffering from an environmental 
crisis may not know as much about the problem (and workable solutions) 
as a local farmer (Wynne 1989). It is this phenomenon—this proposal to 
increase citizen participation in science—which in large part inspired the 
so-called Third Wave of science studies—indeed, the Third Wave was a 
reaction against a broad notion of “citizen scientists”:

Though science studies has [shown] that the basis of technical decision-
making can and should be widened beyond the core of certified experts, it 
has failed to [answer the question:] “How far should participation in techni-
cal decision-making extend?” In other words, science studies has shown that 
there is more to scientific and technical expertise than is encompassed in the 
work of formally accredited scientists and technologists, but it has not told 
us how much more. (Collins and Evans 2002, 237)

This reaction is relevant in numerous contemporary debates, including 
concerns about a “post-truth” era, populism, and, for example, anti-
vaccine movements. And it is of particular relevance to the ongoing criti-
cism of forensic science in legal settings, as the Third Wave project is in 
part focused on who should participate in scientific decision-making, 
which becomes a question of who is a credible trial expert (see Chap. 2 in 
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this volume). More broadly, who is a credible expert in policy settings that 
require scientific input (see Chaps. 3 and 4 in this volume)? Briefly, in 
Third Wave terminology, experts include (1) those who are trained and 
credentialed in the consensus science of the relevant field, as well as (2) 
those who have sufficient experience (even without formal training) in the 
field to interact productively with trained experts and thereby contribute 
to the task at hand. While an “ordinary” citizen has no business influenc-
ing scientific decisions, an experienced farmer (and therefore not an “ordi-
nary” citizen, with respect to farming) without scientific training can help 
a trained scientist (with no farming experience) understand and solve 
a problem.

1.2  F  ocusing on Expertise and Experience

The usual marker of expertise is a credential, perhaps a certificate indicat-
ing a proficiency of some type; but to the extent that many types of exper-
tise are not associated with an external credentialing entity, credentials 
cannot serve as the standard for expertise.

A criterion that does seem to set the boundary in a better place is experience 
in a [technical] domain. [Without] experience at judging the products of a 
technical domain, there is no specialist expertise. (Collins and Evans 
2007, 67–68)

In 2007, Harry Collins and Robert Evans published Rethinking 
Expertise, an attempt to invent a sociology not of science but of expertise. 
The authors even constructed a taxonomy of expertise, beginning with 
ubiquitous expertises that everybody has in order to live in society—“a 
huge body of tacit knowledge”—and then moving to specialist expertises, 
the three lower levels of which “are better described as levels of [ubiqui-
tous tacit] knowledge”—(1) “beer-mat knowledge”,1 (2) popular under-
standing of science, and (3) primary source knowledge (e.g., literature and 
the internet) (Collins and Evans 2007, 13–14). The higher levels of spe-
cialist expertise (or “specialist tacit knowledge”), requiring more than 
ubiquitous expertise, are, for example, most relevant to science that is 
appropriated in legal and policy settings: contributory expertise, “which is 
what you need to do an activity with competence”, and interactional 
expertise, “which is the ability to master the language of the specialist 
domain in the absence of professional competence” (Collins and Evans 
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2007, 14). The latter category, “a new concept” and the focus of much of 
Rethinking Expertise, is important because it captures the genuine exper-
tise of a non-scientist (i.e., without formal training or credentials) who, 
through experience in a scientific community, knows what he or she is 
talking about when there is a scientific controversy (Collins and Evans 
2007, 14).

Finishing out the taxonomy, there are five meta-expertises, including 
(1) ubiquitous discrimination (evaluating, e.g., “the experts’ demeanor 
[or] the internal consistency of their remarks”); (2) local discrimination, 
both of which involve judges who are not experts but who make judg-
ments about experts; (3) technical connoisseurship (the expertise of an art 
critic who is not an artist); (4) downward discrimination, when a specialist 
judges a lesser expert; and (5) referred expertise, when an expert moves to 
a new domain and applies his or her expertise from an earlier domain 
(Collins and Evans 2007, 15). The primary focus of this book is on the 
two highest levels of specialist expertises: contributory and interactional 
expertises, but readers will find other categories of expertise (in the tax-
onomy summarized above) discussed in various chapters of this volume.

In distinguishing these two higher levels of specialized expertise, Collins 
and Evans (2007) note that the “first three categories of expertise, beer-
mat knowledge, public understanding, and primary source knowledge, 
might be said hardly to enter the category of specialist expertise at all”, 
since they do not require mastery of a domain and basically involve

reading rather than immersion in the specialist culture. “Enculturation” is 
the only way to master an expertise which is deeply laden with tacit knowl-
edge because it is only through common practice with others that the rules 
that cannot be written down can come to be understood. (24)

Much of the catalyzing work on interactional expertise, enculturation, 
and immersion can be attributed to Collins’ own self-study on the topic as 
he immersed himself in an expert community comprised of gravitational 
wave physicists (Collins 2017). During this decade-plus-long immersion, 
Collins, a sociologist and outsider to the specialist community of scien-
tists, slowly learned the language of gravitational wave physics and spent 
time with members of the community in both formal and informal spaces 
(Collins 2017, 313). He gained both formalized and tacit knowledge 
through this experience, and was able to pick up on slight linguistic 
nuances in expert conversation, and importantly came to understand and 
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even make inside jokes. Although he could not “do” the science in the 
sense of being a contributory expert, he could fluently engage with the 
expert community, even going so far as to pass a Turing-test-like experi-
ment in which he managed to convince an expert judge that he was an 
actual gravitational wave physicist, and not the “pretender” or outsider 
(Davies 2006).

After defining expertise as immersion in a specialist “culture”, Collins 
and Evans divide those with expertise between contributory and interac-
tional experts.2 As to contributory experts, which is the conventionally 
recognized type of expert, they begin as novices and advance through the 
stages of advanced beginner, competence, proficiency, and finally, exper-
tise (Collins and Evans 2007, 24–27). Interactional experts, a new cate-
gory proposed by Collins and Evans (2007), do not go through the stages 
required to become an expert; instead, by immersion in an expertise com-
munity, they learn enough of the expert’s language to carry on intelligent, 
thoughtful conversations about (1) the nature of the community, (2) the 
key programs and players, and (3) cutting-edge issues—they can even tell 
the sorts of jokes that would only seem funny to (or even be understood 
by) an expert in the field.

According to Collins and Evans, “mastery of any language, naturally 
occurring or specialist, requires enculturation within a linguistic commu-
nity” (Collins and Evans 2007, 30). Interactional expertise therefore can 
be acquired only by immersion in a language community. Collins’ work 
therefore challenges both (1) the view that full immersion in a domain is 
necessary to master a language and (2) the view that mastering a domain’s 
language requires only “the acquisition of propositional knowledge—a set 
of formal rules and facts gained through reading and instruction” (Collins 
and Evans 2007, 29).

The idea of interactional expertise implies that complete fluency in the lan-
guage of a specialist domain can be acquired in the absence of full-blown 
physical immersion …, [and] the level of fluency … that can be attained by 
… an interactional expert is indistinguishable from that [of] a full-blown 
contributory expert. (Collins and Evans 2007, 30–31)

The significance of this analysis is that an expert in a scientific field, for 
example, need not be a scientist who “contributes” to that field—exam-
ples offered by Collins and Evans (2007) include “activists,” seemingly 
mere members of the public, who actually know enough to interact suc-
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cessfully (i.e., they “possess interactive ability”) with scientists (32). More 
importantly, the interactional expert is often one who communicates to 
the general public, such as a sociologist of science who publishes a study 
of a scientific domain, or a science journalist who reports on a scientific 
controversy (Collins and Evans 2007, 31–32).

Collins and Evans (2007) even raise the question whether an interac-
tional expert could be admitted as an expert witness in courts of law, since 
(in their view) “interactional expertise is just as good in forums that work 
through the medium of language as contributory expertise” (42). The 
example offered by Collins and Evans (2007) is Simon Cole, in his role as 
an expert in criminal prosecutions involving fingerprint evidence—
although he has studied the profession, he has been attacked on cross-
examination (as a junk scientist) because he is not (and has no experience 
as) a fingerprint examiner:

What we would like to bring about is the establishment of a discourse that 
would enable Cole … under cross-examination [to respond] with a confi-
dent: “I do not have contributory expertise in the matter of fingerprint 
identification but I do have interactional expertise in the domain…. (72)

Of course, the category of contributory experts in science is not limited 
to the core set of trained scientists, because Collins and Evans (2007) talk 
of the possibility of specialist contributory “experts without formal qualifi-
cations,” who have “no paper qualifications” (49).3 Cole, however, had 
neither formal training nor experience as a fingerprint examiner, so his 
expertise was interactional. Given that Collins and Evans believe that an 
interactional expert (unlike a mere member of the public) has the legiti-
macy to participate in scientific decision-making, it is not surprising that 
they believe an interactional expert should be able to testify as an 
expert witness.

The final piece of this focus on expertise is the problem of pseudo-
science, but Third Wave theory does not really distinguish between the 
status of expertise as expertise (1) in fields such as witchcraft or astrology 
(experts in those practices do exist), on the one hand, and (2) in what we 
might call “efficacious” expertise (associated with successful scientists), on 
the other. Collins and Evans (2007) do, however, address the problem of 
allowing extrinsic influences to distort the results of tests, studies, or 
experiments—here they can only rely on the protection of consensus 
where it exists, such that when genuine scientists propose a new theory 
based on new findings:
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[T]he scientists pushing forward in the new direction have the intention to 
change as little as possible consistent with their new theories and findings. 
They do not want to overthrow the scientific method, nor the greater body 
of scientific findings, nor the major social institutions of science, nor the 
existing data of science. (130)

Science as we know involves “the elimination of personal bias” and the 
preservation of “continuity between a new approach and the main body of 
science” (Collins and Evans 2007, 130, 132).

1.3  I  mitation Games

The Imitation Game, inspired by Alan Turing’s (1950) proposals to test 
the intelligence of computers, is a new social science research method that 
seeks to “measure” interactional expertise qualitatively and quantitatively. 
The fact that interactional expertise—the ability to talk fluently about a 
practice without necessarily being able to perform the practice—is one of 
the central concepts of the Third Wave program, turns the Imitation 
Games method into a central element of this research program.

Unlike the concept of expertise that underpins the Third Wave 
approach, which is a recent development within Science & Technology 
Studies (Collins and Evans 2002, 2007), the idea of the imitation game as 
a “method” to systematically explore expertise can be traced back to Alan 
Turing’s attempt to devise a test that was able to resolve the question 
whether “machines can think” (Turing 1950, 433). Turing himself drew 
upon a much older parlor version of the imitation game, the principles of 
which he succinctly explained as follows:

It is played with three people, a man (A), a woman (B), and an interrogator 
(C) who may be of either sex. The interrogator stays in a room apart from 
the other two. The object of the game for the interrogator is to determine 
which of the other two is the man and which is the woman. He knows them 
by labels X and Y, and at the end of the game he says either “X is A and Y is 
B” or “X is B and Y is A”. (Turing 1950, 433)

To achieve the aim of the game, the interrogator—referred to as Judge 
in the context of Imitation Game research—is allowed to put testing ques-
tions, one at a time, to the two respondents who answer according to their 
roles in the game. The respondent of the same sex as the interrogator—
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the Non-Pretender—answers naturally, while the respondent of the differ-
ent sex—the Pretender—has to answer the question as if she or he shares 
the same sex with the interrogator.

The famous Turing test adapts the parlor game by shifting the focus of 
the game from gender toward “human intelligence,” and by replacing one 
of the human respondents with a machine. For the purpose of the modern 
sociological Imitation Game (we capitalize when referring to the socio-
logical variant, and not the parlor game), we replace Turing’s machine 
with a human, which means we can involve members of different social 
groups or categories, and we shift our interest from “thinking” to “exper-
tise.” The same principles of the imitation game—dialogical interaction 
and the physical separation of players which affords a narrow focus on 
linguistic ability—which according to Turing makes it ideal for the pur-
pose of testing a machine’s ability to think, turn it also into an ideal 
method to explore expertise in general and interactional expertise in 
particular.

The question and answer method seems to be suitable for introducing 
almost any one of the fields of human endeavor that we wish to include. We 
do not wish to penalise the machine for its inability to shine in beauty com-
petitions, nor to penalise a man for losing in a race against an aeroplane. The 
conditions of our game make these disabilities irrelevant. The “witnesses” 
can brag, if they consider it advisable, as much as they please about their 
charms, strength or heroism, but the interrogator cannot demand practical 
demonstrations. (Turing 1950, 435)

First, the dialogical nature of the interaction enables the exploration of 
any topic. Over the last several years, Imitation Games have been played 
on topics such as gravitational wave physics (Giles 2006), gender (Evans 
et al. 2019), visual impairment, perfect pitch, color perception (Collins 
et  al. 2006), sexuality, religiosity (Collins et  al. 2017), national and 
regional identities (e.g., Kubiak and Weinel 2016; Collins et  al. and 
Kubiak, Chaps. 7 and 9 in this volume), sub-cultural identities (Ross and 
Bauch et al., Chaps. 8 and 10 in this volume; Segersven et al., unpublished 
manuscript), and chronic illnesses (Wehrens 2015; Evans and Crocker 
2013). Second, the disconnect between the linguistic ability to describe a 
practice, and the physical ability to demonstrate, which the imitation game 
supports through the physical separation and electronic communication, 
makes it an ideal method to explore interactional expertise. The very point 
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of interactional expertise is the ability to talk about a domain without 
being able to perform the practice that is the subject of the conversation.

The Imitation Game contributes in two principal ways—one intended 
and anticipated, the other surprising—to the Third Wave program. First, 
the Imitation Game has been specifically and intentionally used as an inge-
nious quasi-experimental method to test the interactional expertise con-
cept (see Chaps. 7, 8, 9, and 10 of this volume). By the time Collins and 
Evans proposed the Third Wave program in 2002, Collins had already 
played Imitation Games since the 1990s. It did not take Collins and Evans 
long to recognize the potential of the Imitation Game to test empirically 
whether interactional expertise exists or not. Between 2004 and 2008, a 
series of small-scale proof-of-concept Imitation Games was played that 
lend credence to the idea of interactional expertise. Second, and often 
surprisingly, playing Imitation Games for the purpose of testing the inter-
actional expertise concept has generated new empirical data and material 
that contributes to the further theorizing of the Third Wave, and opened 
up new and different uses for the Imitation Game. With regard to the lat-
ter, Imitation Games have been used as a “can opener” (or ice breaker) for 
subsequent focus groups (Wehrens 2015, 2016), or as a potential training 
tool for medical staff dealing with chronic patients (Evans and Crocker 
2013). With regard to the former, a shift of focus from the performance 
of the Pretender to the Non-Pretender, who belongs to the same social 
category or group as the Judge, has spurred new research into the nature 
of social groups (Arminen et al. 2019).

1.4  I  nteractional Expertise and the Problem 
of Incommensurability

If two fields are incommensurable from a Kuhnian perspective (Kuhn 
1970), how could someone from one field gain interactional expertise in 
another? Peter Galison’s solution is trading zones (Galison 2010), which 
he developed from a case study of the development of radar. Multiple 
apparently incommensurable expertises had to be combined to reach a 
solution—the experts and the military organizations they were serving 
had to develop a trading zone, where they could exchange ideas and solu-
tions without any party having to understand the other’s paradigm. 
Consider also the development of a new expertise like biochemistry, the 
name of which shows that it emerged out of the collaboration between 
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