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IntroductIon

T his chapter approaches generalization as an activity that people do together. 
We start by looking back at studies of distributed cognition, raise some 
broad questions about processes of distribution as they relate to making 

things general, and then use materials drawn from ethnographic and cognitive case 
studies to explore activities of generalizing. The broad questions are as follows:

How does cognition get distributed?•	
How do people, working together, make technical or scientific concepts •	
general?
How do these activities work as environments for learning and •	
development?

These questions presuppose a framework in which cognition is specific to his-
torical periods (Wartofsky, 1983) and dependent upon cultural artifacts and con-
ventions in situations of actual use (engestrom, Miettinen, & Punamaki, 1999). 
This approach to cognition (and generalization) may not be familiar to readers 
operating under a different received view. For example, the second question—
how are concepts made general (Jurow, 2004)—appears to reverse a view common 
in cognitive science that general concepts exist outside human activities and are 
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acquired, either accurately or not, on the basis of individual experience. Under 
this received view, generalization (the organizing topic of this volume) is an out-
come of individual experience and thinking, a basic process of cognition and the 
stuff of knowledge. But if cognition is distributed over artifacts and social groups 
(Hutchins, 1995), how, when, and where should we think about generalization?

GeneralIzInG and dIstrIbutInG coGnItIon
The word distributed hides part of the problem, because it is an adjective, past 
tense, and a modifier of already existing cognition. it is as if some aspects of cog-
nition were distributed, but others were not. For conceptual domains that are 
learned as people participate in cultural activity (Hall, 2005), one cannot find cog-
nition that is not distributed over people and things.1 if we also want to understand 
how cognition gets to be this way, then we need to study distributing cognition. 
The word distributing is a verb, operating in an ongoing present, and shifts our 
attention to studies of how cognition, including the generalizing of concepts, is 
produced historically out of human activity.

it is not possible to review the literature on distributed cognition in this chap-
ter, but Hutchins’ book, Cognition in the Wild (1995), provides several important 
insights that are worth remembering at the outset. Hutchins conducted a com-
parative analysis of navigation in U.S. navy (USn) and Micronesian contexts, 
arguing in the end that each used different representational systems to take 
advantage of the same computational constraints (i.e., fixing the position of a ves-
sel on the surface of the earth). Way finding, particularly in the case of the USn, 
was not a solo cognitive performance, but instead was accomplished by functional 
systems made up of people and historically specific, representational artifacts 
(e.g., a gyrocompass and navigational chart). These representational technolo-
gies provided an infrastructure for coordinated, team activities of way finding. 
When everything worked smoothly, new generations of navigators learned to fix 
the ship’s position by participating in team way finding where their “horizon of 
observation” included activities of more knowledgeable practitioners, doing dif-
ferent jobs in a routine division of labor. But when representations supporting this 
distributed, functional system broke down (e.g., the USn carrier that Hutchins 
was studying lost power to gyrocompass and steering while steaming into a har-
bor), way finding did not (could not) stop. instead, members of the navigational 
team were able to discover a new division of labor by noticing and exploiting 
regularities in the coordinated structure of each other’s activity—in effect, reor-
ganizing the functional system and using different technologies to overcome the 
disruption (Hutchins, 2006).

While the ship eventually rested safely at anchor, the solution to navigating 
without routine instruments discovered by these navigators

was not saved in the system. The conditions for the reproduction of this piece 
of knowledge are quite rare. The participants who were directly involved in 
this event eventually separated from the navy without ever encountering this 
situation again. one of them went on to a position aboard a civilian oil tanker, 

so perhaps the knowledge constructed in this event will someday be repro-
duced in a different organizational setting. (Hutchins, 1995, p. 351)

The cases used to illustrate processes of distributing cognition in this chapter 
have a very different quality. over the past decade, we have studied groups work-
ing on projects in field entomology, architectural design, conservation planning, 
biostatistics, and clinical medicine (Hall, 1999; Hall, Wright, & Wieckert, 2007). 
We videotaped typical chunks of their work, acted as participant observers (when 
possible) in that work, and interviewed people about their activities. We also col-
lected working and published documents from these groups, so were able to fol-
low their progress on open problems over time. in all of our cases, project groups 
sought new ways of working more productively, often borrowing methods or model 
structures from published papers of other work groups and sometimes inviting 
specialists from other disciplines to help them create or refine new methods (Hall, 
Stevens, & Torralba, 2002). in this sense, and unlike the USn case analyzed by 
Hutchins,2 the work groups we studied were bringing new team members on board 
and changing their work practices simultaneously. These ethnographic and cogni-
tive studies of learning at work provide rich empirical material for asking how 
cognition gets distributed.

our analysis of distributing cognition focuses on three levels of analysis. at 
a microgenetic level, what Hutchins (1995, pp. 372–374) called “the conduct of 
activity,” people participate in moment-to-moment interaction where they find 
problems, compare alternative courses of action, and reach agreements about what 
they might do next. at this level, we focus closely on speakers’ and hearers’ turn-
structured talk, gesture, gaze, and the visible use and production of symbolic or 
graphical representational forms. We analyze video and audio recordings using 
methods similar to those developed in conversation analysis (Jordan & Henderson, 
1995; Sacks, 1992; Schegloff, 1991) with explicit attention to representational forms 
(Goodwin, 2000). at an ontogenetic level, what Hutchins (1995) called “the devel-
opment of practitioners,” people learn by participating in project activities where 
they make contributions based on their personal knowledge and history of expe-
rience. over a wider time scale (from moments to years), individual’s contribu-
tions are evaluated, sometimes edited, and selectively incorporated into the work 
of other project participants. at this level, we focus on an individual’s contributions 
both in project meetings (analysis of video recordings) and in working documents 
produced as part of project activities. in making inferences about what individuals 
know or have learned, we also use interviews, typically conducted over documents 
and video excerpts selected from previous work sessions, in which we ask people 
about their personal understandings and history. at a sociogenetic level (Cole, 
1996), what Hutchins (1995) called “the development of practice,” people working 
together develop expectations about how representations will be used and labor 
divided over a still wider time scale (months to years), and these expectations both 
constrain and provide resources for individual development (ontogenesis) and for 
the conduct of activity (microgenesis). at this level, we focus on work group prod-
ucts like publications, archives of research material, routine methods or procedures, 
and the staffing of research projects (e.g., recruiting a new member with particular 
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so perhaps the knowledge constructed in this event will someday be repro-
duced in a different organizational setting. (Hutchins, 1995, p. 351)

The cases used to illustrate processes of distributing cognition in this chapter 
have a very different quality. over the past decade, we have studied groups work-
ing on projects in field entomology, architectural design, conservation planning, 
biostatistics, and clinical medicine (Hall, 1999; Hall, Wright, & Wieckert, 2007). 
We videotaped typical chunks of their work, acted as participant observers (when 
possible) in that work, and interviewed people about their activities. We also col-
lected working and published documents from these groups, so were able to fol-
low their progress on open problems over time. in all of our cases, project groups 
sought new ways of working more productively, often borrowing methods or model 
structures from published papers of other work groups and sometimes inviting 
specialists from other disciplines to help them create or refine new methods (Hall, 
Stevens, & Torralba, 2002). in this sense, and unlike the USn case analyzed by 
Hutchins,2 the work groups we studied were bringing new team members on board 
and changing their work practices simultaneously. These ethnographic and cogni-
tive studies of learning at work provide rich empirical material for asking how 
cognition gets distributed.

our analysis of distributing cognition focuses on three levels of analysis. at 
a microgenetic level, what Hutchins (1995, pp. 372–374) called “the conduct of 
activity,” people participate in moment-to-moment interaction where they find 
problems, compare alternative courses of action, and reach agreements about what 
they might do next. at this level, we focus closely on speakers’ and hearers’ turn-
structured talk, gesture, gaze, and the visible use and production of symbolic or 
graphical representational forms. We analyze video and audio recordings using 
methods similar to those developed in conversation analysis (Jordan & Henderson, 
1995; Sacks, 1992; Schegloff, 1991) with explicit attention to representational forms 
(Goodwin, 2000). at an ontogenetic level, what Hutchins (1995) called “the devel-
opment of practitioners,” people learn by participating in project activities where 
they make contributions based on their personal knowledge and history of expe-
rience. over a wider time scale (from moments to years), individual’s contribu-
tions are evaluated, sometimes edited, and selectively incorporated into the work 
of other project participants. at this level, we focus on an individual’s contributions 
both in project meetings (analysis of video recordings) and in working documents 
produced as part of project activities. in making inferences about what individuals 
know or have learned, we also use interviews, typically conducted over documents 
and video excerpts selected from previous work sessions, in which we ask people 
about their personal understandings and history. at a sociogenetic level (Cole, 
1996), what Hutchins (1995) called “the development of practice,” people working 
together develop expectations about how representations will be used and labor 
divided over a still wider time scale (months to years), and these expectations both 
constrain and provide resources for individual development (ontogenesis) and for 
the conduct of activity (microgenesis). at this level, we focus on work group prod-
ucts like publications, archives of research material, routine methods or procedures, 
and the staffing of research projects (e.g., recruiting a new member with particular 
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methodological skills). our analysis at this level uses both biographical interviews 
(e.g., about the history of a work group in relation to individual careers) and archival 
records of individual and group production (e.g., vitae and project reports).

Processes of distributing cognition involve relations between different levels of 
analysis. For example, in a study of how language changes with increasing currency 
use and schooling among indigenous people in new Guinea, Saxe and esmonde 
(2005) described cross-level relations as follows:

[i]ndividuals’ microgenetic constructions in collective practices are moments 
in the sociogenetic reconstruction and propagation of [representational] forms 
and functions. Thus microgenetic constructions take form in relation to pro-
cesses of sociogenesis. Such microgenetic and sociogenetic constructions are 
also moments in ontogenetic trajectories, taking form in relation to individu-
als’ prior understandings and affording the possibility of new developmental 
trajectories. (p. 210)

When a group’s conventional way of working is disrupted, as in the navigational 
crisis reported by Hutchins (1995), discovery or innovation at the microgenetic 
level can produce new ways of accomplishing that work. if these innovations are 
adopted as conventional resources in the group’s work practices (sociogenesis, not 
observed in Hutchins’ case), they in turn create a new environment for individual 
learning (ontogenesis). our studies explore these cross-level relations as processes 
of distributing cognition in technical and scientific work groups.

in the following sections, we present descriptive findings on processes through 
which scientific and technical work groups go about changing what they know and 
can do. Under conditions where stable group practices have been disrupted or sus-
pended in order to find new ways to work, we examine three processes that make 
up distributing cognition (there may be others) across different levels of analysis. 
First is narrative assembly of future work in conversation (at a microgenetic level, 
though the history of individuals and work groups are important here). Second is 
using parables to position coworkers or clients in alternative ways of working (at 
an ontogenetic or biographical level of analysis). Third is building infrastructure 
by analogical reasoning (at a sociogenetic level of analysis, in collective practices). 
each process will be described more fully as the chapter proceeds and grounded 
in empirical material drawn from one or more of our ethnographic and cognitive 
case studies.

narratIve asseMbly of future 
worK (buGHouse case)

We studied a team of field entomologists at the BugHouse (all place and partici-
pant names are pseudonyms) working on the taxonomy of forest insects, with a par-
ticular focus on termites. These scientists sought to classify termites on the basis of 
“chemical fingerprints” found in a waxy residue on insects’ exoskeletons. as shown 
in Figure 11.1, this involved capturing termites in geographically precise locations 
in the soil and detritus making up the forest floor (lower left). after characterizing 
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the type and abundance of hydrocarbons found on the exoskeletons of samples 
of captured termites (graphs of chemical abundance, called chromatograms or 
chemical profiles, shown in Figure 11.1, lower right), BugHouse researchers ana-
lyzed chemical differences in relation to other field and laboratory data to make 
claims about new termite species, the ecology of termite colonies in turning over 
wood in the forest, and the evolutionary history of these insects in the continental 
United States. This group actively questioned the taxonomy of termites in northern 
California, revisiting taxa that were thought settled in the 1930s on the basis of 
body morphology (Figure 11.1, upper left).

as part of this research project, investigators at the BugHouse were constantly 
on the lookout for new methods of analyzing the chemical fingerprints their group 
was known for, in hopes of advancing a novel approach to insect taxonomy. in our 
multiyear, ethnographic, and cognitive case study of work at the BugHouse, we 
attended several meetings in which senior investigators scheduled consulting time 
with a statistician, Bill, who worked at the same federal research station.

in one such meeting, routine work at the BugHouse had been suspended to 
consult with Bill about new ways to analyze differences between chromatograms 
(Hall et al., 2002). in that consultation one of the senior entomologists, Gary, pro-
posed that the group might borrow a method of cluster analysis (phylogenetic anal-
ysis using parsimony, or PaUP) from evolutionary biologists, in order to identify 
groups or taxa of termites related by their capacity for secreting particular hydro-
carbons. During conversational exchanges concerning cluster analysis, we find 
interesting examples of distributing cognition by narrative assembly of alternative 
ways of working in the future (see also ochs, Jacoby, & Gonzales, 1994).

Reticulitermes in northern California is
supposed to be represented by

R. hesperus Banks and R. tibialis Banks,
yet at least 5 distinct cuticular

hydrocarbon phenotypes have been
characterized (BugHouse, 1999).Morphology-based taxonomy for

subterranean termites
(California settled in 1930’s)

Chromatograms (CG’s) as
“chemical fingerprints”

52 54

53 55

figure 11.1 Classifying termites at the BugHouse: a team of field entomologists cap-
tures termites in a forested region of California (lower left), then compares hydrocarbons 
found in a waxy residue on these insects’ exoskeletons (chromatograms at lower right) to 
revise species taxonomy originally established using body morphology (upper left).
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We describe a 3-part conversational exchange that occurred during Gary’s pro-
posal that the BugHouse team borrow methods of cluster analysis. each part of 
the exchange was structured as a narrative (i.e., relating events in temporal order, 
where the meaning intended by speakers depends upon that order; see labov, 
1972). in the meeting, Mark, Bill, and then Gary each contributed different nar-
ratives that, as the conversation progressed, were used to assemble a reasonable 
(by Bill’s expert advice) way of using cluster analysis to find insect groups. each 
narrative put cluster analysis, field and laboratory labor by team members, insects, 
and data together in order to make claims about termite taxonomy. in the first 
narrative (Figure 11.2, top panel), Mark (the BugHouse team leader) told a story 
that bound together field worker activity and cluster analysis, addressed to the 
statistician (Bill) as someone who might decide to do this work. Mark’s narrative 
was structured in time and space as a sequence of activities, moving down the east 
coast of the United States, collecting termites and making field observations in a 
biogeographic survey that Bill (addressed as you) might do. at the end of his narra-
tive, Mark positioned Bill as someone choosing what to do next: “What would you 
do there? Cluster analysis?” Cluster analysis followed the survey and, in Mark’s 
proposed use, would confirm termite groups already seen in field observations. as 
the conversation continued, there was more evidence that Mark expected to use 
cluster analysis to confirm structures already seen in the field.

as the conversation continued (Figure 11.2, center panel), Bill (the statistician) 
would have none of Mark’s leading narrative. in sharp contrast, Bill’s use of you 
referred exclusively to the entomologists, removing himself from their activities 
altogether. His narrative also reorganized BugHouse activity in relation to cluster 
analysis over time: Researchers made inferences about termite groups while still in 
the field (i.e., before any chemical analysis), they chose cluster analysis after these 
discoveries, and cluster analysis would find clusters whenever it was done. By fol-
lowing Mark’s proposal, the BugHouse team would use cluster analysis to confirm 
insect groups observed in the field. But in Bill’s counternarrative, cluster analysis 
generates structures regardless of whether they are meaningful in the domain of 
analysis—as he later led Mark to understand, “That’s its job.” Bill’s narrative and 
criticism were bad news for the BugHouse, and this led Gary jokingly to ask (with 
ensuing laughter by other team members, not shown here) why they chose to talk 
with Bill at all, because he was advising them (yet again) to avoid relying on statisti-
cal methods in place of their biological knowledge.

Gary, the entomologist who originally proposed borrowing cluster analysis from 
others’ publications as a new method, later offered a repair of Mark’s original nar-
rative (Figure 11.3, bottom panel). in Gary’s proposal, they would instead reserve 
graphs of chemical abundance as numbered data, in a way that was independent of 
field observations. as he spoke, Gary formed a “jar” with his hand, placed chemis-
try data into this gestural container, and then hid the container (his held gesture) 
below the table, out of sight for Bill and other members of the BugHouse team. 
Gary and the BugHouse team (a “we” exclusive of Bill) would use cluster analysis to 
discover possible insect groups using chemistry data that were independent of field 
observations. as the conversation continued, and with Bill’s enthusiastic agreement, 
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they decided to use these other field data (geographic location, fighting behavior, 
and morphology) to confirm insect groups discovered using cluster analysis.

Returning to our argument about how narratives assemble future work, the 
three panels in Figure 11.2 show two alternative ways of using cluster analysis. 
Mark (and Bill in the next speaker position) would use cluster analysis to confirm 
insect groups seen in the field. in Gary’s alternative, they would use cluster analy-
sis over chemistry data to discover candidate insect groups, which they could later 
confirm (or disconfirm) using other field data. The advice of the consulting statisti-
cian (Bill) deconstructed Mark’s narrative and affirmed Gary’s repair, relocating 
cluster analysis to play a different epistemic role in the work of the BugHouse (i.e., 
discovery versus confirmation). in summary, the BugHouse research group invited 
Bill to help find new ways of working, the history of their project was suspended 
while they had the conversation, and they produced multiple, narrative versions of 
how to work in the future. as the meeting progressed, the epistemic role of a bor-
rowed statistical method hung in the balance, and they eventually agreed to use 
cluster analysis to discover new insect groups.

usInG parables to evaluate alternatIve ways 
of worKInG (buGHouse and streaMs cases)

another process of distributing cognition that we have studied is using parables to 
evaluate choices about alternative ways of working in the future. This is something 
done primarily by statistical consultants, in our data. as part of their consulting 
practice, statisticians typically work across multiple client research projects. along 
these consulting trajectories, statisticians acquire and reuse a variety of represen-
tational forms (Figure 11.3; see also Tuomi-Grohn & engestrom, 2003; Wenger, 
1998). Parables—by which we mean structural analogies that offer clients a choice 
among alternatives with clear evaluative or moral consequences—are one of the 
representational forms that statisticians carry around with them.

Bill used parables regularly in his consulting, as in the following example from 
his work with the BugHouse team.3 again concerning whether structures discov-
ered using cluster analysis had any intrinsic meaning, Bill said to Mark,

Bill: Um, it’s like you can have definite clusters. Uh like, the analogy i’ve used a lot 
of times, that’s, it may not very, be very good. But you have the a, B, o 
blood groups. Which are DeFiniTe ... diff— different groups, uh …

Mark: Don’t get o blood. Cause they call you all the time for more.
Bill: Yes. Uh, but, but if you go to apply for a driver’s license in California, it’s totally 

irrelevant. You know it doesn’t, you know, there, there are DeFiniTe 
groups, but it has noTHinG to do with getting a driver’s license. So 
it has to do with what are you trying to do. i mean, what what’s the 
question?

Before Bill could even complete the parable, Mark took up the position of a har-
ried donor of type o blood, asked repeatedly for donations. But Bill was building 
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a very different position for Mark as recipient and subject of the parable. What 
Bill intended was critical of Mark and his group, because the remainder of the 
parable positioned Mark as a user of discovered clusters that had no relevance to 
his research question. By analogy to issuing driver’s licenses on the basis of blood 
type, Mark would distinguish between insect taxa on the basis of clusters that were 
biologically irrelevant. in this way, parables told by statisticians serve an evaluative 
purpose, depending on which position the clients chooses.

in another of Bill’s consulting projects, the client (Pam, a conservation biologist 
modeling a mountain watershed; see Hall et al., 2007, for details) asked for Bill’s 
help in using statistical tests to create an objective definition of biodiversity. in this 
sense, she hoped to make her models more defensible for use in a litigious regula-
tory context (e.g., whether to restrict foresting or human residential development in 
watershed areas with endangered species). Pam was considering the use of statisti-
cal tests to exclude species from her model, even though for many species, she did 
not have budget to collect adequate distributional data. after commiserating about 
her funding situation, Bill compared her problem to that of researchers attempting 
to map the home range of animals.

Bill: it’s a liTTle bit like uh, um i always go back to home ranges. People have 
all these data points for the home range.… So someone.… You have a 
data point over here … and uh, so they’ll do a minimum … minimum 
convex polygon. and all of sudden you, enclosed like this.

Pam: Three times the area. ((Laughing))
Bill: and someone’ll say, well, they’ve got a better idea.… and so they develop, 

they have some algorithm that will get rid of this stuff, to make it look 
more like what they would have drawn by eye in the first place. So it begs 

Existing client
literature (s)

•

•

•

•

Statistical software
packages, textbooks,
and code

Statistician’s
accumulating
consulting portfolio

Inter-generational
capacityofclient
research groups

figure 11.3 Statistical consultants work across client research projects (from Hall, 
Wright, & Wieckert, 2007). along a consulting trajectory that spans multiple research proj-
ects (heavy arrow), a statistician makes contributions, both in conversation and in other 
media, to research clients and their projects. alternative ways of working are considered in 
each consultation (nodes along consulting trajectory), and statisticians use parables to influ-
ence client choices among these alternatives.
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the question. You see a scatter of points, why not just, you know, draw it 
like that? and do it by hand. That uses your biological [knowledge.

Pam: [it’s repeatable though. (2 sec) But yeh.
Bill: Use your biological knowledge. You KnoW maybe there’s a waterhole right 

in here? They have to have, so you can USe all that information.

Pam initially heard Bill’s analogy to researchers devising home range algorithms 
as a (somewhat mocking) criticism of researchers whose algorithms vastly overes-
timate range, and she evidently shared this criticism (i.e., agreement and laughter 
in her first turn, above). But Bill’s advice, completed in the form of a parable, posi-
tioned Pam along with home range researchers, using algorithms (or, by analogy, 
statistical tests) to make decisions about phenomena that violated their own biolog-
ical knowledge. again, Bill offered a client (as he did with Mark at the BugHouse) 
a position in a parable with clear evaluative consequences.

a final example from an interview with Bill concerned advice he gave to clients 
trying to borrow methods or statistical techniques from others’ published papers 
(a common occurrence in Bill’s work). asked about his approach in these cases, 
Bill said,

Bill: and so we always have to back ’em up, and it’s … for some people it’s real awk-
ward. Cause they just don’t want—they figure it’s none of our business.

Interviewer: Um hmm.
Bill: and uh, because others have been doing it this way for years. and then uh … 

we usually answer that with—Well, if your kid said, well Johnny’s got 
an Uzi, and you know, his parents let him have an Uzi, you know?

Interviewer: ((Laughter))
Bill: and all the kids in the block have Uzi’s, you know, doesn’t mean you should 

give your kids—and here you’re doing science, you know?
Interviewer: Um hmm.
Bill: Come on! Uh, just humor us a little bit, and pretend like you—you’re gonna 

tell us … the why.

although we never found Bill using the Uzi parable with a client, he did serve on an 
internal review committee for research conducted and published in the research 
station. So in addition to his consulting portfolio, Bill saw a variety of researchers 
trying to borrow statistical methods from other groups or previous publications. 
again, researchers (his clients and coworkers) were positioned as protagonists in a 
parable, in this case as children seeking ever more spectacular toys for use in their 
play activities. Bill acted through the parable as a skeptical parent, regarding not 
only guns and statistical methods, but also the character and adequacy of scientific 
explanation demonstrated by client investigators.
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buIldInG Infrastructure by 
analoGIcal reasonInG (flu case)

Finally, we turn to a process of distributing cognition that was prefigured in Bill’s 
Uzi parable and common across our case studies of statistical consulting. Research 
clients regularly borrowed methods or models from other groups or from pub-
lished literature, as Gary (BugHouse) and Pam (Streams) were doing in the cases 
described above. Borrowing structure by analogy to prior work happens both at 
individual and collective levels of thinking and action (see also Dunbar, 1995), with 
the result that research groups build new layers of representational infrastructure 
for working differently in the future. We illustrate the multilevel character of anal-
ogy with the flu case, in which researchers working on infectious disease borrowed 
methods from prior publications to estimate how many children were hospitalized 
with influenza in county hospitals.

The researchers wanted to borrow a capture–recapture estimate (CRe), origi-
nally developed in animal studies to estimate the size of populations that were too 
large, elusive, or expensive to count exhaustively. CRe is usually explained4 by 
asking a reader to imagine a pond full of fish, where the number of fish is unknown 
and, in practice, uncountable. Using a screen (or net), you pull out some number 
of fish and mark them (e.g., capture and mark 29 fish). You then let the marked 
fish go back into the pond, where they distribute themselves uniformly among the 
unmarked fish. later using a second screen (or net), which does not need to be of 
the same size, you capture a second group of fish (e.g., 34 fish captured by the sec-
ond screen). if 11 of the 34 fish caught the second time have already been marked, 
you can estimate how many fish are in the pond with an algebraic proportion (11/34 
= 29/n, solving for N = 90; see Table 11.1). CRe users make several important 
assumptions: There is independent probability of capture, the population is closed 
(no animals or children escape), and the marking or diagnosis used is valid and 
durable (e.g., fish stay marked, and children get and keep their diagnosis).

Flu case researchers wanted to use two influenza screens, one prospective 
and expensive (active enrollment of sick children), and the other retrospective but 

table 11.1 capture–recapture estimation (cre) using peterson’s 
Method for the number of children Hospitalized with Influenza in 
county Hospitals

Prospective Screen (4 Days)

Enrolled Missed

Retrospective Screen (7 Days) enrolled a = m2 b n2 = (a + b)
Missed C z

n1 = (a + c) n = a + b + c + z
N = (n1 × n2) / m2

Source: From alberto’s published study. 
Note: estimated number of cases missed by both systems: z = (b × c) / a. The prospective screen is 

active (4 days, enrolling children at hospital intake) and expensive, whereas the retrospective 
screen is passive (7 days, chart review) and relatively cheap. “enrolling” a child is like marking 
a captured fish with a diagnosis of influenza.
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cheaper (passive review of hospital charts), to estimate the number of children 
hospitalized with influenza during the annual influenza season. But as they dis-
covered, using CRe to count populations in epidemiology can be controversial for 
at least two reasons. First, if state or federal sponsors are paying for two screens 
to count the same children, and both screens are expensive, why should they pay 
for both? instead, why can’t researchers get one of the screens right and eliminate 
the weaker one? Sponsors ask these kinds of questions, so researchers need to 
explain that CRe leverages undercounting from two independent screens: The 
combination of two imperfect screens is better than either alone, because they 
make independent counts. Second, consider the quantity, z, in the lower-right cell 
of Table 11.1. This represents children captured by neither screen, yet researchers 
using CRe will estimate how many of these children there are. Some sponsors do 
not want to consider or allocate funds to things that no one has ever seen (anderson 
& Fienberg, 2000). in this sense, flu researchers borrowed not only the method but 
also the controversies (criticisms and justifications) attending that method.

Figure 11.4 shows two scenes from a conversation in which a member of the flu 
team (alberto, left image) and the consulting statistician (Ted, right image) worked 
through the assumptions and structure of the CRe method. each had a stack of 
annotated documents under his elbow. alberto started with a partial manuscript 
and printout from a statistical software package (STaTa, his coding efforts were 
in progress). Beneath these were publications alberto used as sources for borrow-
ing the method. These included articles using CRe in the epidemiology literature 

(e.g., a study of pneumonia in children) and a heavily cited paper on uses of CRe 
in the wider field of epidemiology (Hook & Regal, 1995). Ted (the statistician) had 
a different set of annotated documents and publications under his elbow, most sent 
to him by alberto before the meeting. Ted had also written his own STaTa code, 
which was quite sophisticated by comparison with alberto’s code.

Reviewing these scenes in terms of the cognitive science literature on analogi-
cal inference and learning (Gentner, 1983; Gick & Holyoak, 1983, 1987), there is 
a lot going on above the level of the individual. analogical inference and learning 
are usually thought to consist of four individual cognitive processes. First, the rea-
soner must notice or access the analogy. For example, faced with a difficult target 
problem in mathematics, a reasoner might notice this is similar to a source problem 
with a known solution, and they might then retrieve the source problem and solu-
tion. Second, the reasoner constructs a mapping between source and target prob-
lems, considering different ways in which they could be placed in correspondence. 
This produces structurally different mappings and possible solutions to the target 
problem. Third, the reasoner evaluates alternative mappings and the analogical 
inferences they would support, choosing a mapping that is most promising for find-
ing a target problem solution. Fourth and finally, the reasoner consolidates what 
has been learned through the completed analogy by storing it in memory, where 
it can be retrieved and used to solve future problems. Spontaneous noticing of an 
analogy is known to be difficult for individual reasoners (Gick & Holyoak, 1983, 
1987), and there is a sizable literature on laboratory studies of mapping, evaluation, 
and consolidation (Gentner, 2002). as Gentner put it in the conference leading to 
this edited book, humans have memories like rodents, which are dominated by 
surface similarity, but their inference and mapping engines are like supercomput-
ers (D. Gentner, personal communication).

in the flu case, alberto did not notice the analogy—instead, nancy (the leader 
of the flu research group) noticed that CRe methods were used by other epidemi-
ologists and suggested alberto pursue this lead. nancy also found out that Ted (the 
statistician) had worked on CRe methods for his dissertation, almost 20 years ear-
lier. Thus, nancy drew together source publications and statistical expertise (Ted) 
to consider the analogy in a consulting meeting that she did not attend. in this 
sense, noticing and mapping—components of analogy that have been understood 
as matters of individual cognitive processing—involved participants from across a 
complex division of labor in the surrounding organization (e.g., nancy and Ted are 
senior faculty in different departments; alberto was a physician and graduate stu-
dent at the time of our study). Furthermore, in the flu case, processes of analogical 
reasoning went on for several weeks, not for several minutes, as would be the case 
in typical experimental settings. in an effort to borrow CRe for counting children 
hospitalized with influenza, analogical reasoning extended well beyond the con-
sulting meeting in both participants and time. Representations used to pursue and 
complete the analogy were also quite varied, including published research reports, 
text and tables for alberto’s in-progress manuscript, hand-drawn illustrations of 
conventional distributions, demonstrations of how to calculate statistical estimates 
with simplified number sets, and independently written versions of computer code. 
Some representations (as material objects) persisted over time and were reused 

Alberto aligns a table from his in-progress
manuscript with his own STATA printout.
In a layer beneath these documents are
publications from which Alberto borrows
the structure of CRE calculations. Ted’s
marked up copies of these publications are
in a stack under his right elbow. Nancy
(Flu PI) has directed Alberto to Ted.

Alberto calls out observed screening values
to Ted, who enters these in his own STATA
code to “bootstrap” confidence intervals
for the in-progress CRE estimate. Alberto
leaves the consulting meeting with Ted’
scode, which he edits later when finishing
the manuscript with co-authors.
Ted can publish the code.

figure 11.4 Building infrastructure by analogical reasoning: early in the consulting 
meeting (left image), the client (alberto) showed his provisional results to the statistician 
(Ted), in a layer of documents built up from prior publications (bottom of alberto’s stack), 
software code that implemented calculations described in these publications, and a table 
of provisional results (in left image, alberto points at tabled values). later in the consulting 
meeting (right image), Ted typed alberto’s observed values into his own version of software 
code, then compared his results with those obtained by alberto.
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(e.g., a study of pneumonia in children) and a heavily cited paper on uses of CRe 
in the wider field of epidemiology (Hook & Regal, 1995). Ted (the statistician) had 
a different set of annotated documents and publications under his elbow, most sent 
to him by alberto before the meeting. Ted had also written his own STaTa code, 
which was quite sophisticated by comparison with alberto’s code.

Reviewing these scenes in terms of the cognitive science literature on analogi-
cal inference and learning (Gentner, 1983; Gick & Holyoak, 1983, 1987), there is 
a lot going on above the level of the individual. analogical inference and learning 
are usually thought to consist of four individual cognitive processes. First, the rea-
soner must notice or access the analogy. For example, faced with a difficult target 
problem in mathematics, a reasoner might notice this is similar to a source problem 
with a known solution, and they might then retrieve the source problem and solu-
tion. Second, the reasoner constructs a mapping between source and target prob-
lems, considering different ways in which they could be placed in correspondence. 
This produces structurally different mappings and possible solutions to the target 
problem. Third, the reasoner evaluates alternative mappings and the analogical 
inferences they would support, choosing a mapping that is most promising for find-
ing a target problem solution. Fourth and finally, the reasoner consolidates what 
has been learned through the completed analogy by storing it in memory, where 
it can be retrieved and used to solve future problems. Spontaneous noticing of an 
analogy is known to be difficult for individual reasoners (Gick & Holyoak, 1983, 
1987), and there is a sizable literature on laboratory studies of mapping, evaluation, 
and consolidation (Gentner, 2002). as Gentner put it in the conference leading to 
this edited book, humans have memories like rodents, which are dominated by 
surface similarity, but their inference and mapping engines are like supercomput-
ers (D. Gentner, personal communication).

in the flu case, alberto did not notice the analogy—instead, nancy (the leader 
of the flu research group) noticed that CRe methods were used by other epidemi-
ologists and suggested alberto pursue this lead. nancy also found out that Ted (the 
statistician) had worked on CRe methods for his dissertation, almost 20 years ear-
lier. Thus, nancy drew together source publications and statistical expertise (Ted) 
to consider the analogy in a consulting meeting that she did not attend. in this 
sense, noticing and mapping—components of analogy that have been understood 
as matters of individual cognitive processing—involved participants from across a 
complex division of labor in the surrounding organization (e.g., nancy and Ted are 
senior faculty in different departments; alberto was a physician and graduate stu-
dent at the time of our study). Furthermore, in the flu case, processes of analogical 
reasoning went on for several weeks, not for several minutes, as would be the case 
in typical experimental settings. in an effort to borrow CRe for counting children 
hospitalized with influenza, analogical reasoning extended well beyond the con-
sulting meeting in both participants and time. Representations used to pursue and 
complete the analogy were also quite varied, including published research reports, 
text and tables for alberto’s in-progress manuscript, hand-drawn illustrations of 
conventional distributions, demonstrations of how to calculate statistical estimates 
with simplified number sets, and independently written versions of computer code. 
Some representations (as material objects) persisted over time and were reused 

AU: Pls. provide 
the date.
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for other research studies. For example, as shown to the right in Figure 11.5, Ted 
typed parameters into his STaTa code as alberto called out screening values, in 
order to generate confidence intervals on the resulting counts. alberto left the 
meeting with Ted’s code, which he later edited and used with other members of 
the flu team to publish an article estimating the number of children with influ-
enza in county hospitals. alberto repeated this reuse cycle for a second article 
that incorporated data from other states (published 12 months after their original 
article). Thus, the STaTa code traveled, was edited and reused by the research 
team, and eventually was consolidated as a resource for the flu research group. 
one part of distributing cognition across multiple levels of analysis, the STaTa 
code drew from Ted’s experience as an identified CRe and STaTa expert (onto-
genesis), provided resources for conversation in the consulting meeting (microgen-
esis), was later edited and reused by alberto for multiple data sets (ontogenesis), 
and was eventually consolidated as a new method by the flu research group (socio-
genesis). Ted also retained his code and told us he might use it again or publish it, 
in a STaTa journal that is widely used by practitioners (he has done so in other 
cases). in this sense, elements of a mapping structure worked out in conversa-
tion both implemented a particular case of analogical inference (alberto’s study 
of childhood influenza rates) and became infrastructural resources that began to 
circulate in different professional settings (epidemiology and biostatistics) as we 
followed the flu case over time (Figure 11.3).

While the structure of CRe and its material implementation were being dis-
tributed, thinking and action by individuals were also highly consequential. During 
the consulting meeting, alberto and Ted substantively disagreed over how CRe 
should be used in this study. Because the prospective screen operated only 4 days 
a week during the flu season, but the retrospective screen operated 7 days a week 

0

10

20

30

40

50

60

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

figure 11.5 alberto’s depiction of the spread of CRe in health sciences publications 
listed by the national library of Medicine (from 1990 to 2004), used in a seminar talk 
about the flu project given to clinical researchers in infectious diseases.
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(i.e., continuously), alberto assumed they could use only matched calendar days for 
each screen (i.e., 4 matching days, each week). in his draft manuscript, on the table 
during the consult, alberto wrote,

Since the [prospective screen] limited surveillance to 4 days per week and the 
[retrospective screen] uses the entire week, cases will be limited to those who 
were hospitalized during the same period of time for both systems.

Based on our analysis of the entire consultation and subsequent interviews, we 
conclude that alberto believed nonmatching calendar days would violate the CRe 
assumption of a closed population (i.e., some children might not be available to the 
4-day screen).

Ted challenged alberto’s assumption about matched calendar days, proposing 
instead that he use all days from both screens because the method “doesn’t care” 
if screens have different probabilities of capture. This would increase the size of 
counts, perhaps allowing alberto to break out child flu rates by age group (some-
thing he could not do using only matched days). alberto followed Ted’s proposal 
closely but gave no sign of agreement. instead, he5 narrated an extreme case in 
which the screens shared only one matched day each week.

Alberto: i wou—i i thought about that uh a little bit, that it was a little difficult 
to me to understand for example, you’re uh if they if there were no data 
for 4 days, just one day.

Ted: Yeah.
Alberto: and the other system would be working the whole the whole week. Do 

you think it would be still possible to apply?
Ted: Sure.
Alberto: Mm.

alberto’s mapping of CRe assumptions (i.e., use only matching calendar days) 
in this extreme case would lead to uninterpretable results. But Ted was casually 
positive (“Sure”) about using the method with all available screening days. Ted 
mapped the number of days per week during which each screen operated onto the 
sample size captured by each screen (i.e., screen or “trap” sizes), not onto the CRe 
assumption of a closed population. as Ted went on to argue (turns not shown), 
because the CRe method did not require that screens have equal probability of 
capture (i.e., 4 versus 7 days, or even 1 versus 7 days), each screen could be used 
both to assess and to extend the count of the other screen (i.e., through the alge-
braic proportion in Table 11.1).

in subsequent conversations with us, the statistician’s advice to use all days 
was subjected to close scrutiny, particularly by authors working for the federal 
agency that funded screens used in the study (we were not invited to these meet-
ings, but asked what happened in interviews). as Ted (the statistician) put it in our 
debrief interview, he did an adequate job of “salesmanship” to overcome concerns 
about matching days. He also addressed concerns that using CRe might bring 
negative attention to the screening systems, which despite being very expensive 
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still undercounted cases of child influenza. alberto confirmed this tension in a 
separate debrief interview, noting that there were “two kinds of epidemiologists”—
those willing to adopt CRe as an improvement over screens that undercount, and 
those who preferred to base findings and health policy only on cases that could be 
directly counted. in this sense, the evaluation of the analogical mapping was sensi-
tive to issues and controversies both inside and outside the flu research group.

alberto used all data from the 4-day (prospective) and 7-day (retrospective) 
screen in his first published article, which appeared in print 14 months after the 
consulting meeting. alberto and his colleagues adopted Ted’s advice about meet-
ing CRe assumptions, and as a result, they obtained more precise estimates of the 
number of children hospitalized with flu than would have been possible using only 
the more sensitive (4-day) screen or using CRe with only matching calendar days. 
But their adoption of the CRe method was extended even further by Ted’s advice.

in the final paragraph of their first published article, alberto and the flu team 
proposed extending the approach taken in their study of county children to a 
national influenza surveillance system for U.S. adults. Relaxing the constraint of 
matched calendar days and embracing the extreme case alberto originally contrib-
uted as a problem for interpretation (1 versus 7 days), they proposed using the more 
expensive (and accurate) prospective screening procedures only one day a week. 
This would make maximally efficient use of limited funds for influenza screening. 
Thus, what alberto originally proposed as a “bug” in the consulting meeting (his 
extreme case was a challenge to Ted’s advice) later became a “feature” in the pub-
lished article. What started as a case of analogical cross mapping (i.e., of CRe 
assumptions) played out in negotiations over several weeks, with potential signifi-
cance for influenza surveillance systems that operate at a national level.

dIscussIon
We started this chapter with an argument that generalization—making technical 
or scientific concepts more broadly useful across situations—is an activity that 
people do together. important aspects of generalization, we have argued, are the 
outcome of processes of distributing cognition. in two cases, we have shown how 
technical or scientific concepts (cluster analysis in the BugHouse case, and cap-
ture–recapture estimation in the flu case) are borrowed, used, and reused by peo-
ple working together in research groups. We have described three processes that 
contribute to distributing cognition, each operating at a different level of analysis. 
These include using narratives to assemble future work, using parables to posi-
tion coworkers or clients in alternative ways of working, and building representa-
tional infrastructure by analogical reasoning. narrative assembly operates at the 
time scale of face-to-face interaction, during conversations between coworkers 
who have suspended existing practice to consider working differently. alternative 
ways of working produced in these conversations are compared, sometimes using 
parables that offer subject positions with strongly evaluative consequences for 
choices that clients must make among alternatives. Parables contributed by statis-
tical consultants (in our cases) can be seen as tools of the trade that are acquired 
over biographical time, carried along consulting trajectories, and used repeatedly 
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with clients. analogy provides structural material for working in new ways, and 
alternative mappings of that structure can become the intended topic of parables 
told by specialists and advisors. analogy and parable, in this sense, create a new 
set of possible uses of technical or scientific concepts and contribute to general-
ization. Processes of analogical reasoning may also operate in substantial ways 
at a collective level of analysis, in the sense that noticing a potential analogy 
and mapping structural relations between source and target are accomplished 
by different members of a work team, over time scales longer than typical in 
experimental studies of individual analogical inference, and with materials that 
are quite diverse (e.g., multiple source publications, and multiple coding efforts 
to replicate published results). We now return to our leading questions.

How Does Cognition Get Distributed?

These three processes are a partial answer to the first of our leading questions. 
The partial answer is messy, certainly messier than an account in which individu-
als find and solve problems, then union their results together as a team, all moving 
forward with the same productive understanding. Just as studies of distributed 
cognition have revealed a complex structure of tasks, supporting technologies, and 
distributions of labor in work teams, our efforts to study how people change these 
structures (e.g., distributing cognition) add new layers of structural complexity and 
pose new questions. For example, we have described processes that operate at 
different levels of analysis regarding change and development, but how are these 
levels articulated so that change is possible? as lemke (2001) argued, part of the 
answer involves different time scales at which things are changing, particularly 
when routine work organization has been disrupted (as in Hutchins’ [1995] naviga-
tional crisis) or suspended to find ways of working differently (the cases reported 
in this chapter). We might expect structures that change at a faster rate always to 
unfold dynamically within stable constraints provided by structures that change 
more slowly. in this nested time scales model, conversations between research 
team members that play out in seconds to minutes (microgenesis) reflect stable 
understandings brought to interaction by individual participants. Similarly, indi-
viduals learn to participate and so change their thinking (ontogenesis) in relatively 
stable collective practices. But what happens when work groups have sustained 
conversations about changing collective practice and then adopt changes (socio-
genesis)? Processes operating at a more rapid time scale (e.g., narratives produced 
through talk-in-interaction, and creating and editing representational forms) evi-
dently are required to reorganize new collective practices or routines, and these 
set expectations for what individuals are to know or do in the future (see Saxe & 
esmonde, 2005).

When we follow processes of distributing cognition, we encounter new ques-
tions about scale and change. For example, how do processes of narrative assem-
bly, which unfold quickly in interactions at a microgenetic level, make present and 
sensibly use or transform past work practices of the group (a sociogenetic level)? 
Similarly, how do these uses of history in the moment, and agreements on how 
the group might work differently in the future, become new forms of distributed 
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cognition (past tense, a stable accomplishment) in the future? We are working on 
these questions, focusing on interaction within and across work groups and on the 
history of these groups, using comparative case studies (Hall et al., 2007).

How Do People, Working Together, Make 
Technical or Scientific Concepts General?

Processes of distributing cognition also provide a window onto activities through 
which people work together to make technical or scientific concepts general, and 
we turn to that broad question next. looking back over how CRe was adopted in 
alberto’s study, it appears that Ted’s advice about meeting the assumptions of the 
method had important consequences for alberto’s study and his group’s proposals 
for future research and public health policy. Whereas alberto’s original assumption 
of matching calendar days (mapped to the CRe assumption of a closed population) 
limited the number of children available for estimation, Ted’s advice to use all days 
instead mapped screening days to the size of samples taken by each screen. These 
samples needed to be statistically independent of each other, but they did not need 
to be of the same size. after further conversation and “salesmanship,” alberto and 
his more senior colleagues adopted Ted’s advice. They made more precise esti-
mates of the true number of children hospitalized with flu, but they also proposed 
a surveillance strategy, using the more expensive, prospective screen on a single 
day and running the less expensive (and less sensitive) retrospective screen con-
tinuously (7 days). What alberto originally offered as an extreme case that would 
make CRe difficult to interpret ended up as a proposal for a new, national surveil-
lance system for adult influenza. Clearly the flu research group used CRe in new 
situations and studies, and in this sense, their efforts make CRe “more general” 
through processes we have called distributing cognition. But what is the nature of 
generality under distribution?

Based on our analysis of case material, statistical concepts and methods are 
actively distributed over time, places, and people. in this sense, concepts could 
be said to be “more general” because they are used more widely and in new ways 
over time. We now consider three types of generality that appear to be operating 
in these cases, using material from the flu case as an illustration. Because alberto 
was already in the process of borrowing CRe methods before meeting with Ted, 
the “career” (our term) of CRe in epidemiology was being extended through a 
cycle of analogical reuse even without Ted’s help. This is, we argue, a mundane but 
widespread and important way of making a technical concept (X) general:

Type 1, Spread: The collection of projects using X increases with each group 
that publishes a study in which a claim rests on X as an ally in some way.

This view of generality is nicely illustrated by a graphic that alberto produced to 
present his research to other researchers in infectious diseases (Figure 11.5). The 
bar chart shows an advancing career for CRe in health sciences, and it has the 
interesting feature that alberto will, himself, become a data point if his efforts in 
the flu research group are successful.
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Type 1 generality increases as a concept spreads to new users. But as we found, 
alberto had an overly narrow understanding of CRe assumptions (i.e., use only 
matching calendar days), a restriction that was eventually relaxed by Ted’s advice 
to use all days. The CRe method became both more appropriate and powerful 
in the published arguments of alberto and his coauthors. Ted’s advice extended 
the reach of CRe in this study, beyond what alberto was already doing. This, we 
argue, is a second and more expansive sense of making a concept general:

Type 2, Transform Local Work: The claims of the research group using X 
become stronger or more precise because of the way X is fitted to their work 
(e.g., stronger inferences from sample to population).

Finally, as evident in the last paragraph of alberto’s in-press article, what he 
originally contributed as a critical challenge to Ted’s advice (i.e., combining screens 
that operate for 1 and 7 days) not only was shown to be possible, in an exchange 
that was critical to improving alberto’s understanding of CRe assumptions, but 
also was extended to a proposal for a national influenza surveillance system for 
adults. Thus, not only did the CRe method provide greater reach in the study com-
pleted by alberto and his colleagues (Type 2, above), but also it became a model for 
a new screen (adult influenza) and a recommendation to the wider field for how to 
make “best use” of limited financial and human resources in “essential surveillance 
activities” (both quotes from the final paragraph of alberto’s published study). This 
is a third, still more expansive sense of making concepts general:

Type 3, Transform Concept: as X is fitted to a client’s local project, it under-
goes a transformation that changes its available meanings in the future.

although these three types present different views of the nature of generality under 
distribution (i.e., concepts spread, work is transformed, and the concept itself is 
transformed), they are not mutually exclusive and may operate simultaneously.

How Do These Activities Work as Environments 
for Learning and Development?

We return finally to our broad question about how distributing cognition, as an 
activity that is structured at different levels of analysis, serves as an environment 
for learning and teaching. in contrast to Bill’s Uzi parable about the tensions of 
consulting, Ted (in interview) gave a hopeful account when asked if alberto’s use of 
the CRe method “has a future” that is larger than his particular study. Ted initially 
focused on alberto’s trajectory, then recalled an earlier, similar case:

and you know from my point of view, um, if for instance alberto stays around 
and becomes nancy’s go-to guy for capture–recapture [CRe] analyses, that’s 
wonderful. and, you know one moment that was particularly satisfying for me, 
one of my ex-students came to me with a problem that required an interrupted 
time series analysis, which i explained to him and helped him do. and then a 
couple of years later i was listening to one of our [clinical] students who said 
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he was doing an interrupted time series analysis which he had been taught 
how to do by the first student. and, i said YeS! You know. it’s wonderful. To 
the extent that one can position oneself at the beginning of an avalanche of 
knowledge. That’s what teaching is really all about. it’s not that i don’t enjoy 
doing analyses for other people, but it’s much more fun if you can teach them 
to do it themselves and have … and if they can then transmit this further, 
that’s cooler yet. (interview)

Ted’s response leads us to ask how three processes of distributing cognition—
narrative assembly, using parables, and borrowing structure by analogy—fit 
together as an environment for learning and teaching. Having looked closely at the 
conceptual structure of Ted’s conversation with alberto in the consulting meet-
ing, Ted teaches and alberto learns about appropriate uses of the CRe method. 
Symmetrically, Ted must learn enough about alberto’s project and its organiza-
tional context to give advice in the meeting, but also to persevere with good “sales-
manship” in the face of persistent skepticism by other, more senior members of the 
flu research group. The learning outcomes include a stronger analysis for alberto, 
at an individual level, and an implemented method for using CRe to count cases of 
child flu for the larger research group. alberto does, indeed, become a “go-to guy” 
in at least two group publications (though Ted is a coauthor on both), and the flu 
research group ends up in a position to make recommendations for a national influ-
enza surveillance system. in documenting this kind of learning, in and through 
processes of distributing cognition, we have attempted to unpack interactive and 
historical aspects of what Ted called an “avalanche of knowledge.” in addition to 
providing partial answers to our starting questions, we hope to have encouraged 
further, systematic investigation of how cognition gets distributed in scientific and 
technical work groups, as well as in contexts of formal instruction.
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notes

 1. Greeno and the Middle School Mathematics Through applications Project Group 
(1998) made a similar argument about a broader understanding of “situated 
cognition.”

 2. later studies by Hutchins and colleagues have been conducted with scientific work 
groups (e.g., Becvar, Hollan, & Hutchins, 2005); also see Goodwin (1994, 1995).
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 3. Transcript conventions include the following: Turns at talk are labeled with identi-
fied speakers. onset of [overlapping talk is shown with left brackets. eMPHaTiC 
utterances are shown in upper case. ((Activity descriptions)) appear within double 
parentheses and in italics.

 4. See european Programme for intervention epidemiology Training (n.d.) for a typical 
example.

5. alberto speaks english as a second language, and we have transcribed his talk as accu-
rately as possible here.
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