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In Epistemic Cultures (1999), Karin Knorr Cetina argues that different scientific fields
exhibit different epistemic cultures. She claims that in high energy physics (HEP) indi-
vidual persons are displaced as epistemic subjects in favor of experiments themselves.
In molecular biology (MB), by contrast, individual persons remain the primary episte-
mic subjects. Using Ed Hutchins’ (1995) account of navigation aboard a traditional US
Navy ship as a prototype, I argue that both HEP and MB exhibit forms of
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coordinating more than directing. The result is what Knorr Cetina calls
“management by content.” What gets done, and when, depends mostly
on the technical problems that need to be solved to achieve the goal of a
meaningful and reliable result.

Perhaps Knorr Cetina’s most provocative idea is “the erasure of the
individual as an epistemic subject” in HEP. One cannot identify any in-
dividual person, or even a small group of individuals, producing the re-
sulting knowledge. The only available epistemic agent, she suggests, is the
extended experiment itself. Indeed, she attributes to the experiment itself
a kind of “self-knowledge” generated by the continual testing of compo-
nents and procedures, and by the continual informal sharing of informa-
tion by participants. Email now makes it possible for active participants
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4. CERN and the Palau. I will limit my attention to a few features of
Hutchin’s work that might have some counterparts in HEP experiments.
Knorr Cetina distinguishes between laboratories and experiments. Labo-
ratories are places where experiments take place. It is primarily experi-
ments, not laboratories, that produce new knowledge. Of course, since
experiments use laboratory equipment, parts of the laboratory become
parts of the experiment. Likewise, in Huchins’ example we should distin-
guish between the ship and navigation. It is navigational practice, not the
ship, that produces the knowledge needed to guide a ship into port. But
of course some parts of the ship are also parts of the navigational process.

Both navigation and experimentation are examples of collective cogni-
tion, which is a special case of distributed cognition. Collective cognition
is ubiquitous, although apparently little studied until very recently. Col-
lective cognition occurs whenever two or more people combine individual
knowledge not initially shared with the others. Thus, together they pro-
duce a cognitive output, some bit of knowledge, that neither could produce
alone.

In the case of traditional pilotage, the location of the ship relative to a
landmark on the right and the location relative to a different landmark
on the left are determined by two different people. Neither learns what
the other knows, but both communicate their knowledge to others who
can then determine the location of the ship. HEP experiments are more
complex and involve many more people, but the collective nature of the
knowledge production is similar. Many different people perform different
tasks based on what may be known only to themselves, but if everyone
does the right things at the right time, the experiment can be run success-
fully.

Hutchins urges that collective cognition be studied in its own right be-
cause it has features not found in individual cognition. Some of these
features are just those noted by Knorr Cetina: the distribution of author-
ity, responsibility, and reward, and the need for high degrees of trust and
cooperation. None of these features are present in individual cognition.
Nevertheless, no matter how important the collective aspects of cognition
in HEP experiments, these seem to me not to be what is distinctive about
such experiments.

Hutchins argues that cognition can be distributed not only among in-
dividuals, but also among individuals and artifacts. For example, in de-
termining the location of the ship relative to a landmark, a sailor uses an
alidade, an instrument adopted from surveying. With an alidade, a sailor
can determine the relative location of the landmark to an accuracy of
within one degree. That is to say, the cognitive system consisting of a sailor
plus an alidade has an accuracy of one degree. Sailors alone, using only
their eyes to determine the angle of a landmark relative to the ship’s bow,
would be doing well to get within five degrees with any reliability.
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is not to say that we humans are anything other than complex physical
systems. We are just a particular kind of physical system, one that can
know about other things and even be consciously aware that we know
these things. The ATLAS detector is not that kind of system.

What, then, would be a good cognitive scientific way to characterize
the result of a HEP experiment? My suggestion would be to depersonalize
the characterization, so that we would say things like “This experiment
has shown that. . . .” or “This experiment leads to the conclusion
that. . . .” And to whom is it shown? Who draws the conclusions? The
scientists whose professional job it is to do these things. Who else? The
rest of us learn it second or third hand on their authority. These more
impersonal forms of expression free us from the need to find a special sort
of epistemic subject. Individuals cannot produce the knowledge in ques-
tion, but they can in a completely ordinary sense consciously come to know
the final result.

7. Molecular Biology. Turning finally to Knorr Cetina’s comparison of
HEP with molecular biology, she argues that molecular biology labora-
tories exhibit a two-level structure. The lower level consists of individual
researchers each working on their own project. The upper level consists
of the whole laboratory usually managed by a single director. For Knorr
Cetina, the individual nature of the lower level has important theoretical
implications. She writes:

This is perhaps molecular biology’s first most important difference
from experimental high energy physics: in the molecular biology lab-
oratory, the person remains the epistemic subject. . . . The laboratory,
experimentation, procedures, and objects obtain their identity
through individuals. The individual scientist is their intermediary—
their organizing principle in the flesh, to whom all things revert. (217)

Accordingly, the chapters on molecular biology contain no mention of
distributed cognition. Here I think Knorr Cetina assumes that distributed
cognition is the same as collective cognition, terms she seems to use inter-
changeably. This identification eliminates the possibility that a single per-
son operating with a piece of instrumentation can already be an example
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conception of distributed cognition I have employed, an individual sci-
entist using this technique is already a distributed cognitive system. An
individual acting alone, even one holding a DNA sample, cannot produce
the information contained in the patterns of bands on an autoradiograph.
Not to recognize this possibility is not fully to understand the power of
distributed cognition.

8. Conclusion. Epistemic Cultures is a powerfully persuasive book. Here I
have questioned only Knorr Cetina’s claims about the cognitive structures
found in these two fields. The cognitive powers of both fields depend upon
distinctive distributed cognitive systems. Yet in both, I have argued, we
can reserve epistemic agency for the human components of these systems.
We do not need to postulate new distributed cognitive agents, let alone
ones exhibiting consciousness.

Now I do not believe that there is an objective fact of the matter as to
which ways of thinking about these issues are correct. As Knorr Cetina
herself has shown, our ordinary ways of thinking about knowledge break
down when applied to some areas of modern science. Our problem is to
decide which way of thinking about these sciences provides the best overall
theoretical perspective on modern science. And this decision can only
emerge within the science studies community from continued discussion
of empirical studies such as those Knorr Cetina has provided.
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